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PREFACE 

S O M E years ago it occurred t o m e t h a t a l t h o u g h there were m a n y 

excel lent b o o k s on m a s s a g e a n d exercises , there w a s n o n e t h a t was qui te 

sui table as a t e x t - b o o k for senior s tudents , for those recent ly qualif ied, 

or for jun ior teachers in tra ining for t h e Char tered Society 's e x a m i n a t i o n . 

T h e r e were var ious g o o d e l e m e n t a r y t e x t - b o o k s , a n d there were a d v a n c e d 

works l ike D r . Mennel l ' s Massage : its Principles and Practice ; b u t t h e 

former t y p e d i d n o t s e e m t o m e t o conta in sufficient in format ion for 

s tudents prepar ing for t h e Conjo in t E x a m i n a t i o n , whi le , in order t o profit 

b y t h e lat ter , a far m o r e ex tens ive b a c k g r o u n d of k n o w l e d g e a n d exper i -

ence was necessary t h a n w o u l d b e possessed b y a n y m e d i c a l g y m n a s t 

a t t h e beg inning o f her career. I t w a s in t h e h o p e of in s o m e m e a s u r e 

supp ly ing this w a n t t h a t t h e present w o r k w a s w r i t t e n . 

T h e b o o k m a k e s no c la im t o or ig inal i ty . I t has been m y o b j e c t 

m e r e l y t o g ive an a c c o u n t of var ious m o d e r n m e t h o d s of t r e a t m e n t , 

a n d to indicate , as far as poss ible , where further in format ion a b o u t t h e m 

can b e o b t a i n e d . A t t h e s a m e t i m e I h a v e persona l ly t e s t e d m o s t o f 

these forms of t r e a t m e n t . 

T h e exercises sugges ted are g a t h e r e d f r o m m a n y sources—often 

forgot ten sources . I t is imposs ib le in a w o r k of th is k i n d t o a v o i d 

m e n t i o n i n g m a n y of t h e w e l l - k n o w n m o v e m e n t s first classified a n d n a m e d 

b y D r . A r v e d s o n , or b y L i n g , O s t r o m , a n d o ther Swedi sh or D a n i s h 

specialists . O t h e r exercises h a v e been seen a t g y m n a s t i c d i sp lays or 

demons tra t ions a t m a n y different t i m e s a n d places . A certain n u m b e r 

I h a v e w o r k e d o u t myse l f , t h o u g h e v e n those I h a v e 4 i n v e n t e d ' m a y , 

as l ike ly as n o t , h a v e b e e n 4 i n v e n t e d ' before . I m u s t , h o w e v e r , offer 

m y v e r y grateful t h a n k s t o Miss A n g o v e a n d her staff a t G u y ' s H o s p i t a l 

for all I l earnt whi le w o r k i n g u n d e r her , as wel l as for t h e exper ience 

I was able t o ga in in t h e t r e a t m e n t of hear t a n d lung condi t ions . 

I h a v e m a d e l i t t le or n o a t t e m p t t o describe special m a s s a g e 

manipu la t ions , p a r t l y because t h e i l lustrat ions necessary t o m a k e such 

descript ion effective w o u l d h a v e t a k e n u p m o r e space t h a n cou ld b e 

spared , a n d p a r t l y because th is has a l ready been d o n e m o s t fu l ly a n d 

beaut i fu l ly b y D r . M e n n e l l in his b o o k o n m a s s a g e , as wel l as in o ther 

w o r k s on t h e subjec t . I h a v e been careful t o use o n l y such t e r m s as are 

conta ined in t h e Society 's sy l labus , or such as w o u l d be unde r s tood b y 
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e v e r y m e d i c a l g y m n a s t . W h e n advis ing passive movements, I h a v e tr ied 

in e v e r y case t o m a k e it qu i te clear w h e t h e r relaxed m o v e m e n t s ( the 

o n l y true pass ive m o v e m e n t s ) or forced m o v e m e n t s are t o b e used , since 

t h e t e r m 4 pass ive m o v e m e n t ' has been a fruitful source of m i s u n d e r -

s tand ing in t h e pas t . 

I n describing t h e var ious t r e a t m e n t s , I h a v e p a i d cons iderably m o r e 

a t t en t ion t o s o m e subjec t s t h a n t o o thers . M y a i m has been , in fac t , 

t o p r o v i d e m o s t detai ls w h e r e o t h e r b o o k s p r o v i d e d least . I h a v e , for 

ins tance , g i v e n fa ir ly full notes on t h e t r e a t m e n t o f fractures , a n d h a v e 

tr ied t o suggest a p p r o x i m a t e dates o n w h i c h t o beg in t h e m o v e m e n t s , 

g u i d e d b y m y o w n exper ience a n d t h a t o f o thers , a n d b y t h e s t u d y o f 

t h e works of m a n y authori t ies . A s regards o ther condit ions—scol ios is , 

for example - a l m o s t t o o m u c h in format ion is ava i lab le . I t is imposs ib le 

e v e n to s u m m a r i z e all t h e different s y s t e m s of t r e a t m e n t . I n such cases, 

therefore , I h a v e tr ied t o p o i n t o u t t h e general principles o n w h i c h 

t r e a t m e n t shou ld b e b a s e d , l eav ing m y readers t o w o r k these o u t in 

pract ice , w i t h t h e ass istance o f t h e lectures a n d d e m o n s t r a t i o n s w h i c h 

t h e C . S . M . M . G . is so generous in prov id ing for its m e m b e r s . 

I w i sh t o t a k e this o p p o r t u n i t y of express ing m y m o s t grateful 

t h a n k s t o al l those f r o m w h o m , d irec t ly or indirect ly , I h a v e l earned so 

m u c h in t h e p a s t — t h o s e u n d e r w h o m , or w i t h w h o m , I h a v e w o r k e d 

a t different t i m e s , a n d al l t h e authors f r o m w h o s e works I h a v e der ived 

such v a l u a b l e in format ion . T h e s e are t o o n u m e r o u s t o m e n t i o n indiv id-

u a l l y . I shou ld l ike , h o w e v e r , t o express m y sense of ob l igat ion t o D r . 

A r v e d s o n , on w h o s e s y s t e m I w a s t ra ined ; a n d t o D r . M e n n e l l , w h o s e 

b o o k s a n d lectures h a v e been as great a he lp t o m e as t h e y h a v e d o u b t -

less been t o h u n d r e d s of m y fe l low-workers . 

M y t h a n k s are also due t o Mis s Prosser , Sister- in-Charge o f t h e 

M a s s a g e D e p a r t m e n t a t t h e M i d d l e s e x H o s p i t a l , for v e r y k i n d l y reading 

t h e b o o k in m a n u s c r i p t , a n d for m a n y v a l u a b l e suggest ions ; also t o t h e 

R e v . G . W . H a r t , C . R . , for he lp in correct ing proofs ; a n d t o m y sister, 

M r s . P a n t o n , for t h e l ine drawings for Figs, 1 2 6 , 1 2 7 , a n d 1 2 8 . 

Special a c k n o w l e d g e m e n t is due t o Miss C o l e m a n for her inva luab le 

h e l p in prepar ing t h e p h o t o g r a p h i c i l lustrations of t h e exercises . T h e s e 

were all t a k e n as m o v i n g pictures , a n d , af ter t h e w h o l e film h a d b e e n seen 

o n t h e screen, t h e posi t ions w h i c h g a v e t h e bes t idea of e a c h exercise 

were chosen for reproduct ion . I t w a s thus poss ible t o o b t a i n an effect 

o f m o v e m e n t a n d a c t i v i t y , as wel l as , in s o m e cases , o f ac tua l m u s c l e 

ac t ion , w h i c h w o u l d h a v e been imposs ib le in ord inary 4 s t i l l ' p h o t o g r a p h s . 

T h a n k s t o Miss Co leman' s ass is tance, a n d t h e m o s t successful w o r k of 

t h e Br i t i sh Ins truct iona l F i l m C o m p a n y , I h o p e these i l lustrat ions m a y 

b e o f real v a l u e . 
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F i n a l l y , I h a v e t o t h a n k all those w h o h a v e so k i n d l y a l lowed t h e 

use of i l lustrat ions f r o m the ir b o o k s : Messr s . J o h n W r i g h t & Sons L t d . 

for permiss ion t o use Figs. 2 , 3 , 5 , 8 , 1 8 , 2 2 , 8 5 , 9 3 , 1 1 2 , 1 1 5 , 1 1 8 , 1 2 4 

( f rom H e y G r o v e s ' Synopsis of Surgery); Figs. 4 , 1 5 ( f rom t h e s a m e 

author's Modern Methods of Treating Fractures) ; Figs. 6 9 , 1 0 4 , 1 4 1 

( f rom Mil ler's Medical Diseases of Children) ; Figs. 1 0 5 , 1 0 6 , 1 3 5 , 1 3 9 

( f r o m W a k e l e y a n d B u x t o n ' s Surgical Pathology) ; a n d Figs. 1 0 3 , 1 5 1 

( f rom French' s Index of Diagnosis) ; Messrs . M a c m i l l a n & C o . a n d t h e 

O x f o r d U n i v e r s i t y Press for permiss ion t o reproduce respect ive ly Figs. 

I l l , 1 1 7 , 1 2 0 , 1 2 1 , 1 2 3 , 1 3 2 , 1 3 3 , a n d 1 3 8 ( f rom T u b b y ' s Deformities) ; 

a n d Figs. 6 , 7 , 1 9 a n d 2 4 ( f rom P a g e a n d Br i s tow's Treatment of Fractures 

and Dislocations in General Practice). I f a n y a c k n o w l e d g m e n t or t h a n k s 

due t o a n y o f those w h o h a v e d irect ly or indirect ly he lped m e in t h e 

preparat ion o f this b o o k shou ld h a v e been acc identa l ly o m i t t e d , I 

t rus t t h e y wil l p a r d o n m e . 

N O E L M . T I D Y . 

Great Missenden, 

October, 1 9 3 2 . 



MASSAGE AND REMEDIAL EXERCISES 

I N M E D I C A L A N D S U R G I C A L C O N D I T I O N S 

CHAPTER I 

FRACTURES: GENERAL CONSIDERATIONS 

Varieties — Causes — Displacement —• General symptoms —• Healing — Complications — 
Principles of treatment—'Manipulations and movements commonly required at 
various stages. 

n P H E m e d i c a l g y m n a s t , as w e we l l k n o w , is r e q u i r e d t o dea l w i t h m a n y 

•I d i f ferent f o r m s o f i n j u r y . Cases o f r e c e n t f r ac tu re , d i s l o c a t i o n , sp ra in , o r 

r u p t u r e o f m u s c l e are v e r y n u m e r o u s in o u r h o s p i t a l d e p a r t m e n t s , as w e l l as 

a m o n g s t o u r p r i v a t e pa t i en t s . M o r e o v e r , w e f ind o u r s e l v e s c o n s t a n t l y c o n -

f r o n t e d w i t h t h e l a t e resul ts o f i n j u r y , s u c h as stiffness o f a l i m b d u e t o 

t h e f o r m a t i o n o f a d h e s i o n s w i t h i n o r a r o u n d o n e o r m o r e o f i ts j o i n t s . W e 

m a y b e c a l l e d u p o n t o t r e a t a f r ac tu re o n t h e d a y af te r i ts o c c u r r e n c e , o r 

a f te r an i n t e r v a l o f s i x m o n t h s ; w e m a y h a v e t o dea l w i t h a f r a c t u r e d 

p h a l a n x o r a f r a c t u r e d f e m u r . W e shal l b e w e l l a d v i s e d , t h e r e f o r e , t o g i v e 

a g o o d dea l o f c o n s i d e r a t i o n t o th i s s u b j e c t . 

A f rac tu re has b e e n d e f i n e d as t h e i n t e r r u p t i o n o f t h e c o n t i n u i t y o f a b o n e . 

T h i s i n t e r r u p t i o n , h o w e v e r , m a y b e c o m p l e t e o r i n c o m p l e t e . T h e va r i e t i e s , 

c a u s e s , a n d s y m p t o m s are b r ie f ly s u m m a r i z e d b e l o w . F o r fur ther de ta i l s , t h e 

l a rger t e x t - b o o k s s h o u l d b e c o n s u l t e d . 

V a r i e t i e s . — 

F r a c t u r e s m a y b e c lass i f ied as f o l l o w s : — 

I N C O M P L E T E . — ( 1 ) Greenstick ; in w h i c h t h e b o n e is b e n t , a n d b r o k e n o n l y 

p a r t o f t h e w a y t h r o u g h its s h a f t ; th i s t y p e is f o u n d o n l y in c h i l d r e n . ( 2 ) 

Fissured ; c o n s i s t i n g o f a m e r e sp l i t o f t h e b o n e w i t h o u t d i s p l a c e m e n t o f t h e 

f r a g m e n t s . 

C O M P L E T E . — ( 1 ) Simple ; in w h i c h t h e sk in is i n t a c t . ( 2 ) Compound ; in 

w h i c h t h e b r o k e n b o n e has p i e r c e d t h e sk in . ( 3 ) Comminuted ; in w h i c h t h e 

b o n e is sp l in t e red , o r b r o k e n i n t o seve ra l p i e c e s . ( 4 ) Impacted ; i n w h i c h t h e 

b r o k e n b o n e - e n d s are d r i v e n i n t o e a c h o t h e r . ( 5 ) Complicated ; in w h i c h t he re 

is i n j u r y t o s o m e o r g a n o r i m p o r t a n t s t r u c t u r e in t h e n e i g h b o u r h o o d o f t h e 

f r ac tu re . 

S E P A R A T I O N O F A N E P I P H Y S I S , o c c u r r i n g in y o u n g p e o p l e b e f o r e t h e 

b o n e s are c o m p l e t e l y oss i f ied , has a l so t o b e c o n s i d e r e d . 

C a u s e s . — 

S P O N T A N E O U S F R A C T U R E S are t h o s e w h i c h t a k e p l a c e o w i n g t o b o n e 

d i sease , gene ra l o r l o c a l , w h i c h causes t h e b o n e s t o b e u n d u l y b r i t t l e . 

1 
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Fig. 1.—Types of displacement in 
fractures, a, Lateral displacement; 
&, Angulation ; c, Overlapping ; d, 
Rotation. 

T R A U M A T I C F R A C T U R E S are t h o s e d u e t o v i o l e n c e . T h e f o r c e c a u s i n g 

a f rac tu re m a y c o n s i s t o f : ( 1 ) Direct violence, as w h e n t h e a r m o r l eg is b r o k e n 

b y a w h e e l pas s ing o v e r i t , o r b y a b l o w . ( 2 ) Indirect violence, in w h i c h case t h e 

f o r c e is t r a n s m i t t e d t o t h e b o n e t h r o u g h s o m e o t h e r p a r t o f t h e b o d y , as w h e n 

t h e c l a v i c l e is b r o k e n b y a fall o n t h e h a n d , o r t h e t i b i a a n d fibula b y a fall 

o n t h e fee t . ( 3 ) Muscular action, as in 

f r ac tu re o f t h e pa te l l a d u e t o a s u d d e n 

c o n t r a c t i o n o f t h e q u a d r i c e p s e x t e n s o r s . 

D i s p l a c e m e n t . — 

F r a c t u r e s m a y b e t r ansve r se , o b l i q u e , o r 

sp i ra l in f o r m , t h e t r ansve r se f rac tu res 

g e n e r a l l y b e i n g t h e resul t o f d i r ec t , t h e 

o b l i q u e a n d sp i ra l f rac tures o f i n d i r e c t , 

v i o l e n c e . T h e d i s p l a c e m e n t o f t he f rag-

m e n t s m a y c o n s i s t o f : ( 1 ) Lateral dis-

placement. ( 2 ) Angulation, in w h i c h t h e 

f r a g m e n t s , i n s t e a d o f b e i n g in a l ine , f o r m 

a n a n g l e w i t h e a c h o t h e r . ( 3 ) Overlapping, 

resu l t ing in s h o r t e n i n g o f t he b o n e . 

( 4 ) Rotation, o r t w i s t i n g o f t he d is ta l 

f r a g m e n t . (Fig. 1.) 

G e n e r a l S y m p t o m s . — 

T h e s y m p t o m s o f f r ac tu re a t t h e t i m e o f i n j u r y , o r s h o r t l y af ter , a re 

unnatural mobility, crepitus ( g r a t i n g b e t w e e n t h e b r o k e n b o n e - e n d s ) , deformity, 

pain, a n d loss of function. T h e m u s c l e s g o 

i n t o s p a s m ; t h e m o r e m o b i l e t h e f r a g m e n t s , 

t h e g rea te r t h e s p a s m . I t i s , in f a c t , d u e 

t o a ' p r o t e c t i v e r e f l e x ' , d e s i g n e d t o k e e p t h e 

f r a g m e n t s in p o s i t i o n . I t d i s a p p e a r s f a i r ly 

s o o n w h e n t h e l i m b is s u p p o r t e d a n d i m m o -

b i l i z e d , s o t h a t i t is r a r e ly s een in t h e 

m a s s a g e d e p a r t m e n t . Swelling s o o n f o l l o w s , 

a n d m a y b e in t ense , e x t e n d i n g o v e r a g r e a t 

p a r t o f t h e i n j u r e d l i m b . I t pers is t s f o r a 

t i m e , a n d t h e n g r a d u a l l y subs ide s . I t s 

d i s a p p e a r a n c e m a y b e c o n s i d e r a b l y h a s t e n e d 

b y t h e use o f m a s s a g e . 

T h e s u r g e o n m a k e s his d i a g n o s i s p a r t l y b y 

o b s e r v a t i o n o f t h e s y m p t o m s , b u t m o s t 

f r ac tu res are n o w X - r a y e d as a m a t t e r o f 

r o u t i n e . T h e X - r a y s are a l so u s e d l a t e r t o 

a s c e r t a i n w h e t h e r t h e f r a g m e n t s h a v e re-

m a i n e d in t h e c o r r e c t p o s i t i o n af te r 

r e d u c t i o n , w h e t h e r u n i o n is t a k i n g p l a c e , o r 

w h e t h e r t h e s c r e w s are h o l d i n g i n a b o n e 

w h i c h has b e e n p l a t e d . T h e masseuse s h o u l d 

m a k e a p o i n t o f s ee ing t h e p l a t e s o f t h e 

c a s e she is t r ea t ing . 

H e a l i n g . — 

W h e n a b o n e is b r o k e n , swe l l i ng t a k e s 

p l a c e w i t h i n t w e n t y - f o u r h o u r s . T h i s is 

p a r t l y d u e t o haemorrhage i n t o t h e t i ssues , 

a n d p a r t l y t o s l o w i n g o f t h e v e n o u s c i r c u l a t i o n , w i t h i n c r e a s e d e x u d a t i o n 

o f l y m p h . 

Fig. 2. — Oats' tibiae showing 
method of fracture repair. A , Simple 
fracture, with external, internal, and 
intermediate callus; B, Comminuted 
fracture, with large callus mass in 
which the small fragments are cm-
bedded. 

A B 

a b e d 
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B e t w e e n t h e b r o k e n b o n e - e n d s a c l o t f o r m s . T h i s is i n v a d e d a n d c o n s u m e d 

b y t h e w h i t e c o r p u s c l e s , a n d i t s p l a c e t a k e n b y g r a n u l a t i o n s f o r m e d b y ce l ls 

f r o m t h e p e r i o s t e u m . T h r o u g h th i s s o f t m a s s g r o w n e w b l o o d - v e s s e l s . T h e 

n e w t i s sue is f o r m e d n o t o n l y b e t w e e n t h e b o n e - e n d s , b u t o u t s i d e t h e s e b e n e a t h 

t h e p e r i o s t e u m ; a n d i t a l so fills u p t h e s p a c e w h e r e t h e m e d u l l a r y c a v i t y o f 

t h e b o n e w o u l d b e . T h e n e w s u b s t a n c e is k n o w n as callus {Fig. 2 ) . T h a t 

o u t s i d e t h e n o r m a l l i m i t o f t h e b o n e b e n e a t h t h e p e r i o s t e u m is c a l l e d external 

callus, t h a t in t h e in t e r io r o f t h e b o n e internal callus. B o t h o f t h e s e are i n c l u d e d 

u n d e r t h e t e r m temporary o r provisional callus, b e c a u s e t h e y a re u l t i m a t e l y 

a b s o r b e d , a n d d i s a p p e a r . T h a t b e t w e e n t h e b o n e - e n d s is c a l l e d intermediate 

o r permanent callus. 

W h e n u n i o n b y ca l lus is c o m p l e t e , t h e o s t e o b l a s t s b r i n g a b o u t a d e p o s i t o f 

b o n e sal ts in t h e so f t t i s sue , g r a d u a l l y h a r d e n i n g i t . O s t e o c l a s t s pa s s i n t o 

t h e n e w b o n e , a n d h o l l o w o u t t h e c a v i t i e s , m a k i n g i ts s t ruc tu re less d e n s e . 

T h e p r o c e s s r e s e m b l e s t h e oss i f i ca t ion p r o c e s s in n o r m a l b o n e . F i n a l l y t h e 

p r o v i s i o n a l ca l lu s , i n t e rna l a n d e x t e r n a l , is a b s o r b e d . 

T I M E N E E D E D T O O B T A I N U N I O N . — T h i s v a r i e s i n t h e d i f fe rent b o n e s , 

d e p e n d i n g o n t h e t h i c k n e s s o f t h e b o n e , t h e r i chness o f i t s b l o o d - s u p p l y , a n d 

t h e a m o u n t o f s e p a r a t i o n b e t w e e n t h e f r a g m e n t s . F o r i n s t a n c e , t h e rad ius 

un i t e s in a b o u t 7 d a y s , t h e h u m e r u s in 1 2 t o 1 4 , t h e f e m u r n o t f o r a m o n t h 

o r m o r e . I f a f r ac tu re i n v o l v e s t h e a r t i cu la r sur faces o f a j o i n t , a n d t h e 

b r o k e n p a r t is e x p o s e d t o t h e s y n o v i a l fluid, l i t t l e ca l lu s is f o r m e d , a n d s o m e -

t i m e s b o n y u n i o n d o e s n o t t a k e p l a c e ( M e n n e l l ) . 

E F F E C T S O F E A R L Y M O V E M E N T O N T H E P R O C E S S O F U N I O N . — 

M o v e m e n t a t t h e s i te o f a f rac tu re in t h e r e c e n t s t age p r o m o t e s ca l lus f o r m a -

t i o n , a n d excessive m o v e m e n t p r o d u c e s a l a rge a m o u n t o f ca l lu s w h i c h m a y 

i m p a i r m o b i l i t y in t h e nea res t j o i n t . T h i s i s a n i m p o r t a n t p o i n t , a n d o n e t o o 

o f t e n f o r g o t t e n . T o o s t r o n g e a r l y m o v e m e n t m a y de fea t i ts o w n o b j e c t , a n d 

r e d u c e m o b i l i t y i n s t e a d o f i nc r ea s ing i t . 

D E L A Y E D U N I O N A N D N O N - U N I O N . — T h e t i m e r e q u i r e d t o o b t a i n 

u n i o n a l so va r i e s in d i f ferent i n d i v i d u a l s . Delayed union m a y b e d u e t o s o m e 

g e n e r a l d i sease , s u c h as s e v e r e anaemia, s y p h i l i s , e t c . , o r t o s o m e l o c a l d i sease 

o f t h e b o n e , e .g . , o s t e o m y e l i t i s . Non-union m a y b e d u e t o t h e s a m e c a u s e s ; 

t o e x t e n s i v e loss o f b o n e s u b s t a n c e , as i n a g u n s h o t w o u n d ; t o t h e a c t i o n o f 

s y n o v i a l fluid o n t h e f r a c t u r e d b o n e - e n d s , as in f r ac tu re o f t h e n e c k o f t h e 

f e m u r ; o r t o t h e f a c t t h a t m u s c u l a r o r l i g a m e n t o u s f ibres h a v e b e c o m e inter-

p o s e d b e t w e e n t h e f r a g m e n t s , as in c e r t a in cases o f f r a c t u r e d o l e c r a n o n o r 

pa t e l l a . I n t h e las t t w o c lasses o f f rac tu res , fibrous union o n l y t a ke s p l a c e — 

t h a t i s , t h e f r a g m e n t s are u n i t e d b y f ib rous c o n n e c t i v e t i s sue o n l y , a n d n o t 

b y b o n e . 

C o m p l i c a t i o n s . — 

I N J U R I E S T O J O I N T S . — T h e f rac tu re m a y e x t e n d i n t o a j o i n t , t h e m o v e -

m e n t s o f w h i c h m a y b e s e r ious ly r e s t r i c t ed b y i m p e r f e c t r e p l a c e m e n t o f t h e 

f r a g m e n t s , o r b y e x c e s s i v e ca l lus f o r m a t i o n . T h e j o i n t m a y l a t e r b e a t t a c k e d 

b y os t eo -a r th r i t i s , f o l l o w i n g o n t h e t r a u m a t i c ar thr i t i s d u e t o t h e i n j u r y . 

I N J U R I E S T O T H E S K I N , in c o m p o u n d f rac tu res . I n t he se cases , b a c t e r i a 

m a y en t e r a n d i n f e c t t h e w o u n d , unless p r o p e r p r e c a u t i o n s a re t a k e n . 

I N J U R I E S T O B L O O D - V E S S E L S . — T h e s e c o n s i s t o f : ( 1 ) Hemorrhage, 

d u e t o t e a r i n g o f l a rge vesse l s . ( 2 ) Blocking of a Large Artery. I f s u c h 

a vesse l b e partially o c c l u d e d , t h e resu l t is i s chsemic c o n t r a c t u r e {see p . 2 6 ) ; 

i f i t b e completely b l o c k e d , in s u c h a p o s i t i o n as t o c u t off p r a c t i c a l l y t h e w h o l e 

b l o o d - s u p p l y o f t h e l i m b , t h e resul t is m o r t i f i c a t i o n ( g a n g r e n e ) . E i t h e r o f 

t h e s e c o n d i t i o n s m a y a l so b e c a u s e d b y o v e r - t i g h t b a n d a g e s , o r b y i m p r o p e r l y 
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a p p l i e d sp l in ts o r p las te r . ( 3 ) Thrombosis (see C h a p t e r X X ) o f v e i n s in t h e 

n e i g h b o u r h o o d o f t h e f r ac tu r e . T h i s is m a n i f e s t e d b y t h e s u d d e n d e v e l o p m e n t 

o f c r a m p - l i k e p a i n i n t h e p a r t , b y a n inc rease o f swe l l i ng , a n d b y m a r k e d 

t e n d e r n e s s a l o n g t h e l i ne o f t h e a f f ec t ed v e i n . A n y t h i n g t h a t a p p e a r s t o b e 

a b n o r m a l in t h e c i r c u l a t o r y c o n d i t i o n o f t h e i n j u r e d l i m b m u s t b e i m m e d i a t e l y 

r e p o r t e d t o t h e s u r g e o n . I n ca ses o f s u s p e c t e d t h r o m b o s i s , al l t r e a t m e n t 

m u s t b e s t o p p e d . 

I N J U R I E S T O N E R V E S . — A n e r v e m a y h a v e b e e n i n j u r e d a t t h e t i m e t h e 

f r ac tu re o c c u r r e d . I n th i s c a s e , s y m p t o m s a p p e a r a t o n c e . I f t h e n e r v e is 

a c t u a l l y s e v e r e d , t h e r e w i l l b e i m m e d i a t e p a r a l y s i s a n d anaesthesia o f t h e p a r t s 

s u p p l i e d b y i t . T h e s u r g e o n w i l l a t o n c e su tu re t h e n e r v e . 

A d e e p - l y i n g n e r v e m a y b e c o m e i n v o l v e d in f o r m i n g ca l lu s , o r c o m p r e s s e d 

b y d i s p l a c e d b o n e ; i n th i s c a s e , t h e s y m p t o m s d e v e l o p g r a d u a l l y . I t is t h e 

d u t y o f t h e m a s s e u s e t o n o t i c e a n d r e p o r t t h e m . 

P R I N C I P L E S O F T R E A T M E N T 

T h e a i m s o f t h e s u r g e o n a n d o f t h o s e w h o c o - o p e r a t e w i t h h i m in t h e t rea t -

m e n t o f f r ac tu re a re , f i rs t ly, t o o b t a i n a c c u r a t e a n a t o m i c a l a l i n e m e n t , a n d , 

s e c o n d l y , t o r e s to re p e r f e c t f u n c t i o n t o t h e l i m b . T h e m e t h o d s e m p l o y e d 

i n c l u d e : ( 1 ) Splinting; ( 2 ) Physical Methods; ( 3 ) Operative Methods. 

1. S P L I N T I N G , O R O T H E R M E A N S O F S U P P O R T , w i t h t h e a p p l i c a t i o n 

o f t r a c t i o n if n e c e s s a r y . A g r e a t dea l o f d i f fe rence o f o p i n i o n ex i s t s a m o n g 

s u r g e o n s w i t h r e g a r d t o t h e k i n d s o f sp l in t s su i t ab l e f o r v a r i o u s f rac tu res , a n d 

a l so as t o t h e l e n g t h o f t i m e d u r i n g w h i c h t h e y s h o u l d b e w o r n . S i n c e i t is t h e 

bus iness o f t h e masseuse t o c a r r y o u t t h e o rde r s o f t h e s u r g e o n u n d e r w h o m s h e 

w o r k s , i t is n e c e s s a r y t h a t she s h o u l d b e a b l e t o a p p l y a n y k i n d o f sp l i n t 

c o r r e c t l y . T o p u t o n a sp l in t 4 as y o u f o u n d i t ' is n o t a l w a y s an idea l a r r ange -

m e n t ! W e shal l , t he r e fo r e , t r y t o m e n t i o n m o s t o f t h e sp l in ts c o m m o n l y u s e d , 

a n d t o d e s c r i b e m o r e fu l ly ce r t a in m e t h o d s o f s t r a p p i n g a n d b a n d a g i n g . W e 

shal l n o t a t t e m p t t o dea l w i t h spec i a l sp l in ts o f u n u s u a l o r c o m p l i c a t e d f o r m . 

T h e s e m u s t b e s e e n in o r d e r t o b e u n d e r s t o o d . 

2 . P H Y S I C A L M E T H O D S . — T h e s e i n c l u d e m a s s a g e a n d m o v e m e n t ; e l e c -

t r ica l t r e a t m e n t ; l i gh t o r hea t . T h e o l d o r classical t r e a t m e n t o f f r ac tu res 

af ter r e d u c t i o n c o n s i s t e d o f sp l in t i ng a n d f ixa t ion o f t h e l i m b un t i l u n i o n 

w a s f i rm. T h i s e n s u r e d a g o o d anatomical resul t , b u t s i nce t h e j o i n t s h a d 

in t h e m e a n t i m e b e c o m e stiff, a n d t h e m u s c l e s w a s t e d , t h e functional resul t 

o f t e n lef t m u c h t o b e des i r ed . T h e n ce r t a in s u r g e o n s b e g a n t o a d v o c a t e t h e 

use o f m a s s a g e a n d e a r l y m o v e m e n t in the t r e a t m e n t o f f rac tu res , a n d t h i s 

m e t h o d , m e e t i n g w i t h m u c h o p p o s i t i o n a t first, has n o w b e e n l a r g e l y a d o p t e d . 

P o s s i b l y s o m e o f its p r a c t i t i o n e r s h a v e s h o w n a l a c k o f j u d g e m e n t in a p p l y i n g 

i t , b u t u n q u e s t i o n a b l y t h e m e t h o d has b e e n o f i m m e n s e benef i t t o v i c t i m s o f 

t he se a c c i d e n t s . 

T H E A D V A N T A G E S O F P H Y S I C A L T R E A T M E N T . — B r i e f l y s u m m e d u p , t h e s e 

are as f o l l o w s : — 

Massage in t h e e a r l y s tages re l i eves m u s c u l a r s p a s m , a n d r e d u c e s p a i n 

a n d swe l l ing . I t a l so he lp s t o m a i n t a i n t h e c i r c u l a t i o n in t h e m u s c l e s , 

c o u n t e r a c t i n g in s o m e m e a s u r e t he i r t e n d e n c y t o w a s t e . 

Massage and Movements Together.—(1) Assist callus formation b y p r o -

d u c i n g a m i n u t e a m o u n t o f f r i c t ion b e t w e e n t h e b o n e - e n d s , a n d s o s l i g h t l y 

inc reas ing t h e i n f l a m m a t o r y r e a c t i o n ; a n d b y b r i n g i n g a b e t t e r b l o o d - s u p p l y 

t o t h e pa r t b y the i r m e c h a n i c a l a n d ref lex ef fec ts . ( 2 ) Prevent the formation 

of adhesions in t h e j o i n t neares t t h e s i te o f i n ju ry , as w e l l as in t h o s e f u r t he r 

r e m o v e d f r o m i t ; a l so b e t w e e n t e n d o n s a n d the i r shea ths , o r b e t w e e n a n y 



F R A C T U R E S 5 

o t h e r so f t t i ssues in t h e n e i g h b o u r h o o d o f t h e f r ac tu re . ( 3 ) Check the atrophy 

of the muscles. F a r a d i s m is s o m e t i m e s u s e d f o r t h e s a m e p u r p o s e w h i l e t h e 

l i m b is st i l l o n t h e sp l in t , s i nce t h e m u s c l e s c a n t h u s b e 

m a d e t o c o n t r a c t w i t h o u t c a u s i n g a m o v e m e n t a t a n y 

j o i n t . A t a l a t e s t a g e , exercises—including f o r c e d a n d 

a c t i v e m o v e m e n t s — c a n s t r e t c h o r b r e a k d o w n a n y a d -

h e s i o n s w h i c h m a y h a v e b e c o m e o r g a n i z e d in sp i t e , o r 

in t h e a b s e n c e , o f e a r l y t r e a t m e n t . T h e y a l so inc rease 

t h e s t r e n g t h o f t h e m u s c l e s , a n d res to re t h e f u n c t i o n o f 

t h e l i m b as a w h o l e . I n f rac tu res o f t h e l o w e r e x t r e m i t y , 

t h e l a s t p o i n t is e s p e c i a l l y i m p o r t a n t . S k i l l e d r e - e d u c a t i o n 

in w a l k i n g a f te r f r ac tu re o f a n y p a r t o f t h e l i m b w o u l d 

s a v e m a n y p a t i e n t s t h e p a i n a n d i n c o n v e n i e n c e o f f l a t - foo t , 

k n o c k - k n e e , o r s imi l a r m i s f o r t u n e s . 

3 . O P E R A T I V E I N T E R F E R E N C E . — Cer ta in cases 

ca l l f o r s u c h m e a s u r e s as : ( 1 ) T h e fixation o f f r a g m e n t s 

b y p l a t i n g , w i r i n g , s c r e w i n g , o r i n se r t i on o f b o n e - p e g s . 

( 2 ) B o n e - g r a f t i n g . ( 3 ) O p e r a t i o n s u n d e r t a k e n t o r e d u c e 

t h e d i s p l a c e m e n t in f rac tures in w h i c h th i s c a n n o t b e d o n e 

b y m a n i p u l a t i o n . 

P L A T I N G . — L o n g s tee l o r s i lve r p l a t e s are m o s t o f t e n 

u s e d , e x t e n d i n g w e l l a b o v e a n d b e l o w t h e s i te o f t h e 

f r ac tu re , a n d b e i n g fixed t o t h e f r a g m e n t s b y m e a n s o f 

s c r e w s {Fig. 3 ) . P r o p e r e x t e r n a l sp l i n t i ng is essent ia l in 

t h e s e ca se s , o r d e f o r m i t y o c c u r s , a n d t h e s c r e w s b e c o m e 

l o o s e . 

W I R E is s o m e t i m e s u s e d t o fix t h e f r a g m e n t s t o g e t h e r , 

as i n t h e c a s e o f f r a c t u r e d o l e c r a n o n o r pa t e l l a . I n t h e 

f o r m e r , a l o n g s c r e w is s o m e t i m e s in se r t ed i n s t ead , b e i n g 

d r i v e n d o w n w a r d s f r o m t h e s u p e r i o r su r face o f t h e o l e c -

r a n o n p r o c e s s i n t o t h e shaf t b e l o w . W i r e s o r m e t a l b a n d s 

a re a l so u s e d t o b i n d t o g e t h e r t h e f r a g m e n t s in a n o b l i q u e f r ac tu re o f t h e 

sha f t o f a l o n g b o n e {Fig. 4 ) . T o r n a p o n e u r o s e s a re s o m e t i m e s j o i n e d 

t o g e t h e r b y su tu res o f c a t g u t , t he b o n e s b e i n g k e p t in p o s i t i o n b y th i s m e a n s . 

Fig. 3.—Fracture 
of ? shaft of femur 
treated by plating. 

Fig. 4.—Treatment of fracture by 
wiring. In the upper figure the wire is 
loose and the fragments are not ad-
justed ; this leads to chafing, delayed 
union, and secondary sepsis. In the 
lower figure are I shown exact resti-
tution, tight twisting, and efficient 
fixation. 

Fig. 5. — Treatment 
of fractured radius by 
intramedullary peg. 

P E G S O F B O N E O R I V O R Y a re e m p l o y e d in t r ansve r se f rac tu res , t h e p e g 

b e i n g p l a c e d in t h e m e d u l l a r y c a v i t y o f e a c h f r a g m e n t {Fig. 5 ) ; o r t o fix 
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sma l l p o r t i o n s o f b o n e in p l a c e — f o r i n s t a n c e , t h e g r e a t t u b e r o s i t y o f t h e 

h u m e r u s , w h e n th i s has b e e n s e p a r a t e d f r o m t h e m a i n b o n e . 

B O N E - G R A F T I N G is g e n e r a l l y t h e o p e r a t i o n c h o s e n w h e n m u c h o f t h e b o n e 

s u b s t a n c e has b e e n d e s t r o y e d . T h e g ra f t is t a k e n f r o m t h e p a t i e n t ' s o w n 

t i b i a i f p o s s i b l e , t h o u g h i t c a n b e o b t a i n e d f r o m a n o t h e r m a n o r f r o m a n 

a n i m a l , a n d is i n c o r p o r a t e d b y v a r i o u s m e t h o d s i n t o t h e f r a c t u r e d b o n e . 

O p e r a t i o n s , t h e n , are p e r f o r m e d in cases o f n o n - u n i o n o f t h e f r ac tu re ; o f 

e x t e n s i v e loss o f b o n e s u b s t a n c e (as in c r u s h i n g a c c i d e n t s , o r as t h e resul t o f 

g u n s h o t w o u n d s ) ; a n d o f se r ious d i s p l a c e m e n t i r r e d u c i b l e b y m a n i p u l a t i o n ; 

a l so in t h e m a j o r i t y o f cases o f f r a c t u r e d o l e c r a n o n o r pa t e l l a , in w h i c h , o t h e r -

w i s e , fibrous u n i o n o n l y is t o b e a n t i c i p a t e d , a n d in w h i c h t he r e fo r e m u c h t i m e 

is s a v e d , m u c h i n c o n v e n i e n c e o b v i a t e d , a n d all r i sk o f re - f rac ture a v o i d e d . 

M A N I P U L A T I O N S A N D M O V E M E N T S C O M M O N L Y R E Q U I R E D 

A T V A R I O U S S T A G E S O F A N A V E R A G E F R A C T U R E 

I n o r d e r t o a v o i d need less r e p e t i t i o n w h e n g i v i n g a n a c c o u n t o f t h e t r ea t -

m e n t o f pa r t i cu l a r f r ac tu res , t h e spec ia l m a n i p u l a t i o n s a n d m o v e m e n t s r e q u i r e d 

a t t h e v a r i o u s s t ages o f a n y a v e r a g e f rac tu re wi l l n o w b e c o n s i d e r e d in de t a i l . 

T h e t r e a t m e n t o f a f r ac tu re m a y b e d i v i d e d , r o u g h l y , i n t o t h r e e s tages : ( 1 ) 

First, or recent stage, b e f o r e firm u n i o n has t a k e n p l a c e ; ( 2 ) Second stage, w h e n 

u n i o n has t a k e n p l a c e w i t h suff ic ient firmness f o r t h e p a t i e n t t o p e r f o r m 

o r d i n a r y , b u t n o t f o r c i b l e , m o v e m e n t s ; ( 3 ) Third stage, w h e n u n i o n is q u i t e 

s t ab l e , a n d t h e r i sk o f re - f rac ture o r d e f o r m i t y is a t an e n d . 

F i r s t , o r R e c e n t S t a g e . — 

C O N D I T I O N . — A s s o o n as t h e a c c i d e n t h a p p e n s , t h e m u s c l e s g o i n t o s p a s m , 

c a u s i n g s eve re p a i n . S w e l l i n g s o o n a p p e a r s , a n d m a y b e v e r y e x t e n s i v e . I f 

a j o i n t is i n v o l v e d , i t b e c o m e s t h e sea t o f t r a u m a t i c ar thr i t i s , w h i l e i f t h e i n j u r y 

is in t h e n e i g h b o u r h o o d o f a n k l e o r wr i s t , t he r e w i l l b e t e n o s y n o v i t i s o f t h e 

shea ths o f t h e flexor o r e x t e n s o r t e n d o n s . P a i n a n d a c h i n g m a y pers i s t m o r e 

o r less t h r o u g h t h e a c u t e s t a g e , t h o u g h s o m e f rac tu res are m o r e pa in fu l t h a n 

o t h e r s . 

I n a f e w d a y s , a d h e s i o n s t e n d t o f o r m , n o t o n l y in t h e j o i n t i n v o l v e d , o r 

in t h a t nea res t t h e s i te o f t h e i n j u r y , w h e r e t h e y a re d u e t o t h e a c u t e 

i n f l a m m a t i o n , b u t a l so in o t h e r j o i n t s o f t h e l i m b as a resul t o f n o n - u s e a n d 

p a s s i v e c o n g e s t i o n . T h e t e n d o n s a t wr i s t a n d a n k l e m a y a d h e r e t o t h e i r 

s h e a t h s , f o r m i n g y e t a n o t h e r o b s t a c l e t o f ree m o v e m e n t . 

T H E A I M S O F T R E A T M E N T in th i s s t age wi l l b e t o r e l i eve m u s c u l a r 

s p a s m a n d p a i n , t o r e d u c e t h e swe l l i ng , a n d t o p r e v e n t t h e f o r m a t i o n o f 

a d h e s i o n s a n d the c o n s e q u e n t loss o f m o b i l i t y . T o t h e s e e n d s , w e shal l m a k e 

use o f : — 

M A S S A G E . — 

Reflex Stroking t o g e t r i d o f t h e s p a s m , i f st i l l p r e s e n t . T h i s m u s t b e 

d o n e v e r y s l o w l y , e v e n l y , a n d r h y t h m i c a l l y . I t is g e n e r a l l y p e r f o r m e d c e n -

t r i p e t a l l y , b u t t h i s is n o t essent ia l , as t h e p ressure s h o u l d b e t o o l i gh t t o 

af fec t t h e c i r c u l a t i o n m e c h a n i c a l l y . 

Effleurage—very l i g h t a t first—should t a k e t h e p l a c e o f t h e s t r o k i n g as 

s o o n as t h e s p a s m has p a s s e d off, i n o r d e r t o r e d u c e t h e swe l l ing . I t p r o b a b l y 

b r ings a b o u t i ts e f fec t p a r t l y b y m e c h a n i c a l m e a n s a n d p a r t l y b y ref lex a c t i o n . 

I t s h o u l d a t first b e u s e d w e l l a b o v e t h e s i te o f i n j u r y , so as t o c l ea r t h e 

l y m p h a t i c s in th i s r e g i o n , a n d t h e n l o w e r d o w n , s o as t o press o n t h e e x u d e d 

f luid i n t o t h e vesse l s w h i c h h a v e b e e n e m p t i e d t o r e c e i v e i t . A r e tu rn t o t h e 

u p p e r part o f t h e l i m b s h o u l d b e m a d e af ter t h i s . F o r i n s t a n c e , i f w e a re 

t r e a t i n g an i n j u r y in t h e r e g i o n o f t h e wr i s t , w e shal l b e g i n o u r eff leurage o n 
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t h e u p p e r a r m , f r o m e l b o w t o ax i l l a ; w e shal l t h e n pass t o t h e f o r e a r m , a n d 

la te r re turn t o t h e u p p e r a r m . 

Kneading is n e x t a d d e d , p e r h a p s o n t h e f o l l o w i n g d a y . T h e pa r t s o f 

t h e l i m b a t a d i s t a n c e f r o m t h e f r ac tu re m a y b e k n e a d e d w i t h t h e p a l m o f 

o n e h a n d , o r e v e n o f b o t h , p r o v i d e d t h e s i te o f i n j u r y is a d e q u a t e l y s u p p o r t e d 

in s o m e w a y ; b u t in t h e v i c i n i t y o f t h e b r e a k f inger k n e a d i n g s are safer a t 

first, as t h e s e sma l l m a n i p u l a t i o n s are less l i k e l y t o d i s t u r b t h e b o n y f r a g m e n t s 

o r d r a g o n t h e i n f l a m e d s t ruc tu res t h a n are t h e l a rge r h a n d m o v e m e n t s . L i k e 

t h e eff leurage, t h e k n e a d i n g s h o u l d b e b e g u n w e l l a b o v e t h e i n j u r y , a n d b e 

b r o u g h t g r a d u a l l y c l o s e r t o i t . T h e s i te o f t h e f r ac tu re m u s t b e a v o i d e d d u r i n g 

th i s p e r i o d . I f i t is t o u c h e d , t h e i n f l a m m a t i o n , a n d c o n s e q u e n t l y t h e p a i n , 

wi l l b e i n c r e a s e d , a n d t h e ca l lus m a y b e c o m e ' i r r i t a b l e ' , a n d m a y b e f o r m e d 

in e x c e s s . I n c e r t a in s i t ua t i ons , e .g . , nea r j o i n t s , t h e c o n s e q u e n c e s o f th i s w i l l 

b e m o s t se r ious . 

Frictions.—These m a y b e g i v e n f r o m t h e b e g i n n i n g t o t h e u n i n j u r e d 

j o i n t s o f t h e l i m b . A f t e r t h r ee o r f o u r d a y s t h e y m a y b e g i v e n t o t h e neares t 

j o i n t , p r o v i d e d t h e a c t u a l s i te o f i n j u r y is a v o i d e d . T h e r e a re ca se s , h o w e v e r , 

in w h i c h th i s p r o c e d u r e m u s t b e de fe r r ed , as in d i s p l a c e d e p i p h y s e s . 

M O V E M E N T S . — T h e j o i n t s we l l a w a y f r o m t h e f r ac tu re m a y g e n e r a l l y b e 

m o v e d , o r r a t h e r t h e p a t i e n t m a y m o v e t h e m h imse l f , f r o m t h e b e g i n n i n g , 

p r o v i d e d t h a t t h e s i te o f t h e f r ac tu re is s u p p o r t e d m e a n w h i l e . F o r e x a m p l e , 

a p a t i e n t w h o has s u s t a i n e d a Col les ' s f r ac tu re m a y m o v e his f ingers f r o m t h e 

first d a y , a n d h is e l b o w a n d s h o u l d e r f r o m t h e s e c o n d , s o l o n g as t h e wr i s t a n d 

r ad io -u lna r j o i n t s a re ef f ic ient ly c o n t r o l l e d . 

A s a ru le , t h e first m o v e m e n t m a y b e a d m i n i s t e r e d t o t h e j o i n t neares t t h e 

f r ac tu re af te r a f e w d a y s , e .g . , t o t h e w r i s t in a Co l l e s ' s f r ac tu re in a b o u t f o u r 

d a y s , a n d t o t h e s h o u l d e r af ter f r ac tu re o f t h e su rg ica l n e c k o f t h e h u m e r u s 

in a b o u t e i g h t . T h e s i te o f t h e i n j u r y s h o u l d b e m o s t c a r e fu l l y s u p p o r t e d 

un t i l u n i o n is q u i t e firm. T h e m o v e m e n t s s h o u l d b e i n v e r y s m a l l r a n g e a t 

first. I n s o m e f rac tures w e h a v e t o w a i t t i l l s o m e def in i te d e g r e e o f u n i o n 

has t a k e n p l a c e b e f o r e a l l o w i n g m o v e m e n t , as in t h e c a s e o f a f r a c t u r e d 

o l e c r a n o n . I n f r ac tu res d u e t o i n d i r e c t v i o l e n c e , t h e last m o v e m e n t t o b e 

p r e s c r i b e d is g e n e r a l l y t h a t w h i c h w a s t h e c a u s e o f t h e o r ig ina l i n j u r y , a n d 

w h i c h w o u l d t h e r e f o r e t e n d t o r e -d i sp l ace t h e f r a g m e n t s , o r p u t fu r the r s t ra in 

o n t o r n l i g a m e n t s o r m u s c l e s , as e v e r s i o n in P o t t ' s f r ac tu re . W i t h r e g a r d 

t o t h e k i n d o f m o v e m e n t , s o m e h o l d t h a t relaxed passive movement is b e s t in 

t h e ear l ies t s t ages , o t h e r s t h a t assisted active movement s h o u l d b e g i v e n f r o m 

t h e o u t s e t . T h e r e l a x e d m o v e m e n t , t h o u g h e x c e l l e n t i n t h e h a n d s o f a n 

e x p e r t , is n o t s o safe in t h o s e o f a less sk i l l ed w o r k e r , b e c a u s e o f t h e d i f f i cu l ty 

o f e n s u r i n g t h a t t h e p a t i e n t does r e l a x all his m u s c l e s . I f h e d o e s not, t h e 

m o v e m e n t b e c o m e s a n e c c e n t r i c r e s i s t ed o n e . A l l b u t t h e m o s t e x p e r i e n c e d 

wi l l b e w i s e r t o k e e p t o t h e ass i s ted a c t i v e m o v e m e n t s . 

W e h a v e s a i d a b o v e t h a t t h e m o v e m e n t s s h o u l d b e in v e r y sma l l r a n g e a t 

first. T h e y s h o u l d b e i n c r e a s e d g r a d u a l l y , t h e p a t i e n t c a r r y i n g t h e m o v e -

m e n t a l i t t l e fu r the r e a c h d a y . U n l e s s i m p r o v e m e n t c o n t i n u e s t o t a k e p l a c e , 

w e are e v i d e n t l y n o t d o i n g e n o u g h . T h e q u e s t i o n r e m a i n s : H o w are w e t o 

k n o w i f w e are d o i n g t o o m u c h ? W e shall n o t g o far a s t r a y i f w e r e m e m b e r 

t h a t t h e t r e a t m e n t o f f rac tu res un t i l u n i o n is q u i t e firm, a n d w e r e a c h t h e 

s t age f o r ' f o r c e d m o v e m e n t ' , s h o u l d n o t b e pa in fu l , a n d i f w e a l so k e e p in 

m i n d t h e f a c t — s o o f t e n e m p h a s i z e d b y D r . M e n n e l l — t h a t a n y inc rease o f p a i n 

a t t h e s i te o f t h e f r ac tu re , o r o f swe l l i ng in t h e l i m b , o r a n y d e c r e a s e o f m o b i l i t y 

in t h e j o i n t a f f ec t ed , m e a n s t h a t w e h a v e d o n e t o o m u c h , a n d s h o u l d r e d u c e 

t h e a m o u n t o f a c t i v e w o r k , o r e v e n o m i t i t f o r a t i m e . 

T h i s rule h o l d s g o o d in t h e s e c o n d s t age as we l l as in t h e first. M a n y a 
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m a s s e u s e has b e e n b l a m e d f o r a l l o w i n g a j o i n t t o b e c o m e stiff t h r o u g h 

insuff ic ient m o v e m e n t i n t h e first w e e k o r t e n d a y s . She is q u i t e p r o b a b l y 

t o b l a m e , b u t o f t e n f o r h a v i n g d o n e t o o m u c h in t h e e a r l y s t age r a the r t h a n 

t o o l i t t l e , t h e o v e r - s t r o n g m o v e m e n t h a v i n g i n c r e a s e d t h e i n f l a m m a t i o n in t h e 

p a r t , a n d s o g i v e n r ise t o e x c e s s i v e o u t p u t o f ca l lus , o r t h e f o r m a t i o n o f d e n s e r 

a d h e s i o n s . A t t h e s a m e t i m e , s o m e o n e has sa id t h a t h e w h o has never d o n e t o o 

m u c h p r o b a b l y a l w a y s d o e s t o o l i t t l e . F o r t u n a t e l y , a s ing le sma l l e r ro r o f 

j u d g e m e n t is r a r e ly i r r e p a r a b l e — I a m n o t , o f c o u r s e , re fer r ing t o g ros s b l u n -

d e r s — a n d i f t h e a b o v e rules are o b s e r v e d , e r rors s h o u l d b e r e d u c e d t o a 

m i n i m u m . 

A n y f rac tu re w h i c h c a n b e a d e q u a t e l y s u p p o r t e d wi l l b e t h e b e t t e r f o r 

i m m e r s i o n f o r 5 t o 10 m i n u t e s in t h e w h i r l p o o l b a t h , i f th i s is a v a i l a b l e . 

S e c o n d S t a g e . — 

C O N D I T I O N . — I n u n t r e a t e d cases t he re wi l l b e c o n s i d e r a b l e m u s c u l a r 

a t r o p h y a n d stiffness o f j o i n t s . I f t h e f r ac tu re has b e e n t r e a t e d f r o m t h e 

b e g i n n i n g , t h e w a s t i n g wi l l n o t b e m a r k e d a n d t h e stiffness wi l l b e s l igh t o r 

a b s e n t . I n a n y c a s e , t h e r e wi l l b e i m p e r f e c t f u n c t i o n o f t h e l i m b as a w h o l e . 

T H E A I M S O F T R E A T M E N T d u r i n g th i s s t age w i l l b e t o res tore m u s c u l a r 

s t r e n g t h w i t h o u t p u t t i n g a n y u n d u e s t ra in o n t h e b o n e un t i l u n i o n is q u i t e 

f i rm. D u r i n g th i s p e r i o d , a l so , t h e sp l in ts are p e r m a n e n t l y r e m o v e d , a n d 

t h e p a t i e n t is e n c o u r a g e d t o use t h e l i m b . 

M A S S A G E , t h e n , wi l l b e i n c r e a s e d in d e p t h . 

M O V E M E N T S . — T h e active movements w i l l b e c o n t i n u e d , a n d free exercises 

a d d e d . P a t i e n t s w i t h f rac tu res o f t h e l o w e r e x t r e m i t y w i l l b e g i n t o p r ac t i s e 

l e g a n d f o o t e x e r c i s e s , w i t h o u t , h o w e v e r , t a k i n g t h e w e i g h t o f t h e b o d y o n 

t h e l i m b ; t h o s e w i t h u p p e r e x t r e m i t y in jur ies wi l l p r o g r e s s f r o m e a s y m o v e -

m e n t s t o o r d i n a r y free e x e r c i s e s , s u c h as 2 - A r m - s w i n g i n g f o r w a r d a n d b a c k -

w a r d , 2 - A r m - f l i n g i n g , g e n t l e W r i s t - s h a k i n g , e t c . , a n d t o o r d i n a r y use o f t h e 

a r m , b u t n o t t o l a b o r i o u s w o r k . Resistance—not t o o s t r e n u o u s — m a y b e 

a d d e d d u r i n g th i s p e r i o d . 

T h i r d S t a g e . — 

C O N D I T I O N . — T h e b o n e s are n o w q u i t e f i rmly u n i t e d . S o m e stiffness a n d 

w e a k n e s s m a y r e m a i n . I n cases h i t h e r t o u n t r e a t e d , b o t h m a y b e v e r y c o n -

s i d e r a b l e . 

T H E A I M S O F T R E A T M E N T are t o s t r e t ch o r b r e a k d o w n a d h e s i o n s , 

a n d t o s t r e n g t h e n t h e m u s c l e s . 

M A S S A G E s h o u l d b e s t r o n g a n d v i g o r o u s , c o n s i s t i n g o f all m o v e m e n t s , 

i n c l u d i n g t a p o t e m e n t . 

F O R C E D M O V E M E N T S m a y n o w b e g i v e n t o s t r e t c h a d h e s i o n s , b u t in t h e 

ca ses w h i c h h a v e b e e n t r e a t e d f r o m t h e b e g i n n i n g m o s t o f t h e final m o b i l i z a t i o n 

c a n b e d o n e b y m e a n s o f q u i c k v i g o r o u s a c t i v e e x e r c i s e s . V e r y stiff j o i n t s 

m a y h a v e t o b e m a n i p u l a t e d u n d e r a n anaesthet ic . P a t i e n t s w i t h l eg in jur ies 

b e g i n t o w a l k w i t h o u t s u p p o r t , a n d r e - e d u c a t i o n i n c o r r e c t w a l k i n g is essen t ia l . 

( E x e r c i s e s f o r stiff j o i n t s are d e s c r i b e d in C h a p t e r V I . ) 
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CHAPTER II 

FRACTURES OF THE UPPER EXTREMITY 
Splinting and Support—Clavicle—Scapula—Humerus—Ulna—-Radius—Bones of wrist 

and hand—Volkmann's ischsemic contracture. 

I T m u s t b e c l e a r l y u n d e r s t o o d t h a t t h e t i m e s f o r spec i a l m o v e m e n t s , e t c . , 

g i v e n b e l o w are approximate o n l y . N o t w o f rac tu res a re a l ike . A l l o w a n c e 

has t o b e m a d e f o r t h e a m o u n t o f d i s p l a c e m e n t , t h e m o b i l i t y o f f r a g m e n t s , t h e 

g rea t e r o r less b ru i s i ng o f s u r r o u n d i n g t i s sues , a n d t h e p e r s i s t e n c e o f i n f l a m m a -

t i o n . D i f f e r ences in i n d i v i d u a l s o f a g e , t e m p e r a m e n t , o r g e n e r a l h e a l t h h a v e 

a l so t o b e c o n s i d e r e d . I t is i m p o s s i b l e t o d o g m a t i z e in t h e m a t t e r o f f rac tu res ; 

c o m m o n sense is a l l - i m p o r t a n t i n d e a l i n g w i t h t h e m . R e c e n t f rac tu res n e e d 

m u c h ski l l a n d gen t l enes s . T h e a d m i n i s t r a t i o n o f v e r y e a r l y m o v e m e n t is 

s o m e t i m e s p o s s i b l e f o r a n e x p e r t in th i s t y p e o f w o r k w h e n i t s h o u l d n o t b e 

a t t e m p t e d b y a less e x p e r i e n c e d w o r k e r . 

S p l i n t i n g a n d S u p p o r t . — 

M r . S les inger , o f G u y ' s H o s p i t a l , in a l e c t u r e g i v e n o n th i s s u b j e c t a t t h e 

C . S . M . M . G . C o n f e r e n c e in O c t o b e r , 1 9 2 5 , sa id : — 
4 4 W i t h a f e w v e r y spec i a l e x c e p t i o n s , t h e f o r c e t h a t c a u s e s t h e f r ac tu re is 

t h e f o r c e t h a t c ause s t h e d i s p l a c e m e n t . D i s p l a c e m e n t , w h e n o n c e r e d u c e d , 

d o e s n o t t e n d t o r ecu r , e x c e p t b y t h e w e i g h t o f t h e d i s ta l p a r t o f t h e l i m b . I 

d o n o t b e l i e v e t h a t w h e n a b o n e has b e e n a c c u r a t e l y r e d u c e d t h e p u l l o f t h e 

m u s c l e t e n d s t o c a u s e r e d i s p l a c e m e n t , b e c a u s e e v e r y m u s c l e has a n o p p o n e n t 

a c t i n g i n t h e o p p o s i t e d i r e c t i o n . I t b e c o m e s c lea r , t h e r e f o r e , t h a t t h e m a i n 

o b j e c t o f a sp l i n t is t o resis t t h e w e i g h t o f t h e d i s ta l p a r t o f t h e l i m b in c a u s i n g 

r e d i s p l a c e m e n t , a n d t h a t i f s u c h w e i g h t is n o t a c t i n g , o r c a n b e c o u n t e r a c t e d 

in s o m e o t h e r w a y , t h e r e is n o n e e d f o r a sp l in t a t a l l . " 

Position in which the limb is to be put up.—Our o b j e c t in t h e u p p e r e x t r e m i t y 

is t o g i v e s u p p o r t t o t h o s e m u s c l e s w h i c h a c t aga in s t t h e p u l l o f g r a v i t y , r a the r 

t h a n t h o s e w h i c h are ass i s ted b y i t , s i nce t h e l a t t e r g r o u p w i l l n a t u r a l l y b e a t 

a n a d v a n t a g e d u r i n g r e c o v e r y . T h e 4 a n t i - g r a v i t y ' m u s c l e s are t h e a b d u c t o r s 

a n d e l e v a t o r s o f t h e s h o u l d e r , t h e f l exors o f t h e e l b o w , t h e s u p i n a t o r s , a n d t h e 

e x t e n s o r s o f t h e wr i s t . A s a ru le , t h e r e f o r e , in a r m f rac tu res , t h e s h o u l d e r is 

p u t u p in a b d u c t i o n , t h e e l b o w in f l e x i o n , t h e f o r e a r m in s u p i n a t i o n , a n d t h e 

wr i s t in e x t e n s i o n . 

T h e sp l i n t s h o u l d o n l y b e k e p t o n as l o n g as t h e r e is d a n g e r o f d i s p l a c e m e n t . 

T o re ta in i t l o n g e r cause s u n n e c e s s a r y st iffness, a n d r e t a rds t h e r e s t o r a t i o n o f 

n o r m a l f u n c t i o n . 

T H E C L A V I C L E 

T h e c l a v i c l e is m o s t c o m m o n l y f r a c t u r e d a t a b o u t t h e m i d d l e o f t h e s h a f t ; 

far less f r e q u e n t l y a t t h e a c r o m i a l e x t r e m i t y , a n d st i l l less o f t e n a t t h e s te rna l 

e x t r e m i t y . 

F r a c t u r e of the S h a f t 

T h i s f r ac tu re is g e n e r a l l y d u e t o a fal l o n t h e h a n d , t h a t i s , t o i n d i r e c t v i o l e n c e . 

D I S P L A C E M E N T . — T h e o u t e r f r a g m e n t is d e p r e s s e d b y t h e w e i g h t o f t h e 
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a r m , a n d ca r r i ed f o r w a r d a n d i n w a r d ; t h e inne r f r a g m e n t is h e l d firmly in p l a c e 

b y t h e r h o m b o i d l i g a m e n t . 

T r e a t m e n t . — 

F I X A T I O N . — O n e o f t h e f o l l o w i n g five m e t h o d s wi l l p r o b a b l y b e u s e d : — 

1. T H E ' H A N D K E R C H I E F ' M E T H O D w i t h s l ing, 2 w e e k s . — T h i s is b y f a r 

t h e c o m m o n e s t , a n d is q u i t e e a s y t o a r r ange . I n its s imp le s t f o r m i t cons i s t s 

o f t w o t r i angu la r b a n d a g e s f o l d e d r o u n d t h in rol ls o f c o t t o n - w o o l . T h e y a r e 

f a s t e n e d r o u n d e a c h s h o u l d e r , b e i n g t i e d a t t h e b a c k . T h e l o o s e e n d s o f t h e 

b a n d a g e s are t h e n t i e d t o g e t h e r b e h i n d , s o t h a t 

t h e s h o u l d e r s are d r a w n w e l l b a c k w a r d (Fig. 6 ) . 

I t is m o r e c o m f o r t a b l e f o r t h e p a t i e n t i f t h e 

b a n d a g e s are r e p l a c e d b y l o o p s o f l in t , a n d 

f a s t e n e d t o g e t h e r a t t h e b a c k b y a s t r o n g p i e c e 

o f ro l le r b a n d a g e o r l i nen s e w n so as t o a v o i d 

k n o t s . T h e a r m is m e a n w h i l e s u p p o r t e d in a 
4 S t . J o h n ' s l ing, i .e . , o n e w h i c h is t i e d o v e r 

t h e s o u n d s h o u l d e r . I t s h o u l d b e k e p t t a u t 

u n d e r t h e e l b o w , in o r d e r t o p r e v e n t a d o w n -

™ d on t h e c l a v i c l e . A n a d d i t i o n a l 

shaft of the clavicle. b a n d a g e is s o m e t i m e s u s e d t o b i n d t h e a r m 

t o t h e b o d y , e s p e c i a l l y a t n igh t . A f t e r t h e 

b r a c e ' is d i s c o n t i n u e d , t h e s l ing is g e n e r a l l y r e t a i n e d f o r a n o t h e r w e e k . 

2 . S A Y R E ' S M E T H O D , 3 w e e k s . — A n e l a b o r a t e m e t h o d o f fixation w i t h 

a d h e s i v e p las te r , r a r e ly e n c o u n t e r e d b y t h e m a s s e u s e , s ince i t c a n n o t c o n v e -

n i e n t l y b e r e m o v e d f o r d a i l y t r e a t m e n t . I t has t h e d i s a d v a n t a g e o f p r e v e n t i n g 

all m o v e m e n t s o f d i s ta l j o i n t s . 

3 . W H A R T O N H O O D ' S S T R A P P I N G w i t h s l ing , 2 t o 3 w e e k s . — T h i s is a p p l i e d 

in cases w h e r e t h e p a t i e n t w i shes t o use t h e a r m s o o n af ter t h e a c c i d e n t . 

T h r e e s t r ips o f a d h e s i v e p las te r 1J i nches w i d e are e m p l o y e d . T h e first is 

p l a c e d o v e r t h e si te o f t h e f rac tu re a n d ca r r i ed d o w n o v e r t h e c h e s t t o a p o i n t 

j u s t a b o v e t h e n i p p l e , a n d d o w n t h e b a c k t o a p o i n t 2 i n c h e s b e l o w t h e in fe r io r 

a n g l e o f t h e s c a p u l a . T h e o t h e r t w o s t r ips e a c h o v e r l a p h a l f t h e first. A 

s l ing is w o r n w h i c h s u p p o r t s t h e e l b o w , b u t l e a v e s t h e f o r e a r m free . 

4 . L A R G E A R M - S L I N G , w i t h a p a d in t h e ax i l l a ; t h e a r m b a n d a g e d t o 

t h e b o d y . 

5 . T R A C T I O N A P P A R A T U S , 3 w e e k s . — I n cases w h e r e i t is de s i r ab l e t h a t 

t he re s h o u l d b e n o e x c e s s ca l lus f o r m a t i o n o r s ign o f d e f o r m i t y ( e . g . , in w o m e n ) , 

t h e p a t i e n t l ies flat in b e d , w i t h a s a n d - b a g b e t w e e n he r s h o u l d e r s , t h e a r m 

b e i n g k e p t in a b d u c t i o n b y a l i g h t t r a c t i o n a p p a r a t u s ( P a g e a n d B r i s t o w ) . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T D U R I N G T R E A T M E N T . — ( 1 ) I f t he r e is n o d i s p l a c e -

m e n t , s i t t ing , w i t h e l b o w s u p p o r t e d . ( 2 ) I f d i s p l a c e m e n t is l i k e l y , l y i n g , 

w i t h t h e a r m s u p p o r t e d o n a c u s h i o n c l o s e t o t h e s ide , a n d t h e f o r e a r m a c r o s s 

t h e c h e s t . 

M A S S A G E . — - T h i s is r a re ly n e c e s s a r y ; i f r e q u i r e d , i t m a y b e b e g u n a t o n c e . 

I t s h o u l d i n c l u d e t h e w h o l e o f t h e a r m , t h e n e c k , t h e c h e s t ( p e c t o r a l m u s c l e s ) , 

a n d u p p e r p a r t o f t h e b a c k . 

M O V E M E N T S . — G e n t l e a c t i v e m o v e m e n t s o f fingers, wrist, elbow, a n d radio-

ulnar joints, are g i v e n f r o m t h e b e g i n n i n g , a n d t h e p a t i e n t is a l l o w e d t o use 

t h e h a n d ca re fu l ly . Shoulder movements : R o t a t i o n ( in t h e h u m e r o - s c a p u l a r 

j o i n t , w i t h t h e a r m a t t h e s i d e ) — 7 t h d a y . F l e x i o n , e x t e n s i o n , a n d a b d u c -

t i o n — 8 t h t o 1 1 t h d a y , a c c o r d i n g t o t h e m o b i l i t y o f t h e f r a g m e n t s . I n c r e a s e 

g r a d u a l l y t o e l e v a t i o n . 



F R A C T U R E S O P T H E U P P E R E X T R E M I T Y 11 

O c c a s i o n a l l y , w h e r e n o m o b i l i t y o r t e n d e n c y t o d i s p l a c e m e n t e x i s t s , r o t a t i o n 

m a y b e b e g u n o n t h e 3 r d d a y , a n d t h e o t h e r m o v e m e n t s o n t h e 5 t h . 

E X E R C I S E S . — T h e s e s h o u l d b e b e g u n in a b o u t t h r e e w e e k s , a n d s h o u l d b e 

p e r f o r m e d in t h e g y m n a s i u m , as we l l as p r a c t i s e d a t h o m e . A r m - s w i n g i n g 

f o r w a r d a n d b a c k w a r d , 2 - A r m - b e n d i n g a n d - s t r e t ch ing , N e c k - r e s t p o s i t i o n , 

p l a c i n g t h e h a n d b e h i n d t h e l u m b a r r e g i o n (see Figs. 3 0 - 3 2 , p . 7 3 ) a re al l 

su i t ab l e , a n d l a t e r s t r o n g e r exe r c i s e s are a d d e d . A l l m o v e m e n t s o f t h e 

s h o u l d e r g i rd l e m u s t b e p r a c t i s e d a s s i d u o u s l y (see e x e r c i s e s f o r stiff s h o u l d e r , 

p . 7 1 ) . Light work s h o u l d b e p o s s i b l e in a m o n t h , o r a l i t t le less , a n d full u s e 

o f t h e a r m i n 6 t o 8 w e e k s . 

F r a c t u r e of the A c r o m i a l E x t r e m i t y 

T h i s is g e n e r a l l y d u e t o d i r e c t v i o l e n c e . T h e r e is l i t t le d i s p l a c e m e n t , b u t 

t h e o u t e r f r a g m e n t m a y b e t i l t e d d o w n w a r d s b y t h e w e i g h t o f t h e a r m , in w h i c h 

c a s e t h e s h o u l d e r d r o p s . 

T r e a t m e n t . — 

F I X A T I O N . — ( 1 ) I f t h e r e is n o d i s p l a c e m e n t , a sling o n l y is w o r n , k e p t t a u t 

u n d e r t h e e l b o w . ( 2 ) I f t h e s h o u l d e r d r o p s , strapping m a y b e u s e d t o s u p p o r t 

t h e e l b o w , a p p l i e d as f o l l o w s : A p a d o f 

a d h e s i v e s t r a p p i n g , e n c l o s i n g a l a y e r o f w o o l , 

i s p l a c e d o v e r t h e a c r o m i a l e x t r e m i t y o f t h e 

c l a v i c l e . I t m u s t h a v e t h e a d h e s i v e s ide 

o u t w a r d s . A b a n d a g e a b o u t 4 i n c h e s w i d e — 

l inen , n o t g a u z e — i s p a s s e d u n d e r t h e e l b o w , 

a l a y e r o f fe l t o r w o o l b e i n g p l a c e d b e t w e e n i t 

a n d t h e sk in , c a r r i e d u p t o t h e s h o u l d e r , a n d 

t i e d in a k n o t o v e r t h e p a d . T h e free e n d s 

a re t h e n p a s s e d a c r o s s t h e c h e s t a n d b a c k a n d 

a re t i e d o v e r a p a d o f w o o l u n d e r t h e ax i l l a 

o n t h e s o u n d s ide . T h e e l b o w s h o u l d b e w e l l 

d r a w n u p b e f o r e t h e first k n o t is t i e d ( P a g e 

a n d B r i s t o w ) . (Fig. 7 . ) ^ 7 _ M e t h o d o f s u p p o r t i n g 

P H Y S I C A L T R E A T M E N T a * r ^ c t u r e o f t n e acromial end of the 

M A S S A G E A N D M O V E M E N T S . — T r e a t m e n t 

is t h e s a m e as t h a t f o r f rac tu re o f t h e shaf t , b u t m a y b e a d v a n c e d a l i t t l e 

m o r e q u i c k l y . 

F r a c t u r e of the S t e r n a l E x t r e m i t y 

D u e t o d i r e c t o r i n d i r e c t v i o l e n c e ; g e n e r a l l y t o a b l o w o n t h e s h o u l d e r . 

G r e e n s t i c k f rac tu res in c h i l d r e n are c o m m o n in th i s s i t u a t i o n . 

T r e a t m e n t . — 

F I X A T I O N . — A sling is g e n e r a l l y all t h a t is r e q u i r e d . 

P H Y S I C A L T R E A T M E N T . — A s f o r t h e a c r o m i a l e x t r e m i t y . 

T H E S C A P U L A 

T h e b o d y o f t h e s c a p u l a is u s u a l l y t h e p a r t i n j u r e d . F r a c t u r e s o f t h e n e c k , 
a c r o m i o n p r o c e s s , a n d g l e n o i d c a v i t y are rare . 

F r a c t u r e o f the B o d y of the S c a p u l a 

D I S P L A C E M E N T . — T h i s is as a ru le v e r y s l igh t , b e c a u s e o f t h e s u p p o r t 
a f fo rded t o t h e f r a g m e n t s b y t h e l a rge n u m b e r o f m u s c l e s a t t a c h e d t o t h e 
s c a p u l a . 
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T r e a t m e n t . — 

F I X A T I O N . — A d h e s i v e strapping, e x t e n d i n g o v e r t h e w h o l e o f t h e s c a p u l a r 

r e g i o n , a n d c a r r i e d r o u n d t o t h e f r o n t o f t h e t h o r a x o n t h e a f f ec t ed s i de . A 

l a r g e a rm-s l ing is a l so w o r n f o r 3 w e e k s . T h e s l ing s h o u l d b e r e t a i n e d f o r a 

w e e k a f te r t h e s t r a p p i n g is r e m o v e d . 

P H Y S I C A L T R E A T M E N T -

P O S I T I O N O F P A T I E N T . — S i t t i n g , t h e a r m s u p p o r t e d b y t h e s ide o r in s l igh t 

a b d u c t i o n , o n a c u s h i o n o n a t a b l e . T h e s l ing m a y b e r e m o v e d f o r t r e a t m e n t . 

M A S S A G E m a y b e b e g u n a t o n c e ; i t is o n m u c h t h e s a m e l ines as t h a t 

g i v e n f o r a f r a c t u r e d c l a v i c l e , t h o u g h t h e o p e r a t o r is h a m p e r e d b y t h e s t r ap -

p i n g ; spec i a l a t t e n t i o n s h o u l d b e p a i d t o t h e d e l t o i d a n d s u p r a s p i n a t u s . 

T h e a c t u a l s i te o f t h e f r ac tu re s h o u l d b e a v o i d e d . 

M O V E M E N T S . — 

Hand, wrist, elbow, and radio-ulnar joints, f r o m t h e b e g i n n i n g . 

Shoulder.—Movements in t h e g l e n o - h u m e r a l a r t i c u l a t i o n m a y b e g i v e n 

f r o m t h e 3 r d d a y , b e g i n n i n g w i t h r o t a t i o n , s ince th i s m o v e m e n t c a n e a s i l y b e 

a d m i n i s t e r e d w i t h o u t i n v o l v i n g a n y o t h e r j o i n t o f t h e s h o u l d e r g i r d l e . F l e x i o n 

a n d e x t e n s i o n m u s t b e g i v e n ca re fu l ly , a n d i n sma l l r a n g e a t first ; a b d u c t i o n 

3 0 deg rees f o r t h e first f e w d a y s . T h e o p e r a t o r 

t h e s c a p u l a w h i l e g i v i n g m o v e m e n t s . 

el.—The a r m s h o u l d h a v e b e e n b r o u g h t u p t o 

the 2 n d w e e k , a n d af te r t h i s s h o u l d b e r a i sed 

d i s p l a c e m e n t ; b u t i f a d h e s i o n s are a l l o w e d t o 

i sabl ing , a n d wi l l p r o b a b l y necess i t a t e m a n i p u -

n s h o u l d th i s b e d o n e , t h e resul t is n o t a l w a y s 

b e g u n i n f r o m 3 t o 4 w e e k s , a n d are s imi l a r 

v i c l e o r o t h e r s h o u l d e r in jur ies . Light work 

m o n t h o r 5 w e e k s , b u t heavy work s h o u l d n o t 

F r a c t u r e of t h e A c r o m i o n P r o c e s s a n d N e c k o f S c a p u l a 

T h e s e are b o t h rare in jur ies . I n b o t h cases t h e d i s p l a c e m e n t o f t h e o u t e r 

f r a g m e n t is d o w n w a r d s . 

T r e a t m e n t . — 

F I X A T I O N . — F o r a c r o m i o n p r o c e s s , as f o r a c r o m i a l e n d o f c l a v i c l e ( p . 1 1 ) . 

F o r n e c k , abduction splint or plaster, 3 t o 4 w e e k s . 

P H Y S I C A L T R E A T M E N T . — 
M A S S A G E . — I n b o t h ca ses f r o m t h e b e g i n n i n g . 

M O V E M E N T S . — A c r o m i o n process, as f o r a c r o m i a l e n d o f c l a v i c l e , b u t p r o -

gress s h o u l d b e a l i t t le s l o w e r . Neck, d i s ta l j o i n t s f r o m b e g i n n i n g ; shoulder, 

1 0 t o 14 d a y s . 

F r a c t u r e of the G l e n o i d 

G e n e r a l l y a fissure f r ac tu re t h r o u g h t h e l o w e r p a r t o f t h e g l e n o i d c a v i t y . 

T r e a t m e n t . 

F I X A T I O N . — A b d u c t i o n splint or jrtaster, 3 t o 4 w e e k s , s l ing 2 w e e k s m o r e . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — S i t t i n g , t h e a r m res t ing o n t h e sp l in t f o r 1 0 t o 1 4 

d a y s ; t h e n s u p p o r t e d in a b d u c t i o n , in s i t t ing o r l y i n g . 

M A S S A G E . — A s f o r t h e b o d y o f t h e s c a p u l a . 
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M O V E M E N T S . — A l l f r o m t h e b e g i n n i n g , e x c e p t t h a t t h e a r m s h o u l d n o t 

b e b r o u g h t b e l o w s h o u l d e r l e v e l f o r a b o u t 3 w e e k s ( P a g e a n d B r i s t o w ) . 

T H E H U M E R U S 

T h e h u m e r u s m a y b e f r a c t u r e d in s o m a n y d i f ferent pa r t s t h a t i t is i m p o s s i b l e 

t o c o n s i d e r t h e m al l i n d e t a d . A t t h e u p p e r e x t r e m i t y w e m a y h a v e f r a c t u r e 

o f t h e su rg i ca l o r a n a t o m i c a l n e c k o r g r e a t t u b e r o s i t y ; t h e shaf t m a y b e f r ac -

t u r e d i n i ts u p p e r , m i d d l e , o r l o w e r t h i r d ; w h i l e a t t h e l o w e r e x t r e m i t y w e 

m e e t w i t h s u p r a c o n d y l a r f r ac tu re , T - o r Y - s h a p e d f rac tu res i n t o t h e e l b o w -

j o i n t , f r ac tu res o f e i the r c o n d y l e , a n d s e p a r a t e d l o w e r e p i p h y s e s . W e shal l 

t h e r e f o r e t a k e as t y p i c a l , f r ac tu re o f t h e su rg i ca l n e c k , o f t h e m i d d l e t h i r d 

o f t h e shaf t , a n d t h e s u p r a c o n d y l a r f r ac tu re , a d d i n g w h e r e n e c e s s a r y a f e w 

n o t e s o n t h e o t h e r va r i e t i e s . 

F r a c t u r e o f the S u r g i c a l N e c k 

T h i s is a m u c h c o m m o n e r f r ac tu re t h a n t h a t o f t h e a n a t o m i c a l n e c k . I t is 

d u e t o d i r e c t o r i n d i r e c t v i o l e n c e , a n d is s o m e t i m e s i m p a c t e d , o r i t m a y 

b e c o m p l i c a t e d b y a d i s l o c a t i o n o f t h e s h o u l d e r . 

D I S P L A C E M E N T . — T h e f r ac tu re is g e n e r a l l y t r a n s v e r s e . I f n o t i m p a c t e d , 

t h e u p p e r f r a g m e n t is a b d u c t e d b y t h e s u p r a s p i n a t u s , a n d t h e l o w e r o n e 

d r a w n u p w a r d s b y t h e d e l t o i d , c o r a c o - b r a c h i a l i s , b i c e p s , a n d t r i c e p s , a n d 

i n w a r d s b y t h e a d d u c t o r s a t t a c h e d t o t h e l ips a n d floor o f t h e b i c i p i t a l 

g r o o v e . I t is a pa in fu l i n j u r y , b e c a u s e t h e l o w e r f r a g m e n t presses o n t h e 

n e r v e s o f t h e b r a c h i a l p l e x u s . 

C O M P L I C A T I O N S . — I n v o l v e m e n t 

o f t h e a x i l l a r y vesse l s , o r t h e c i r -

c u m f l e x n e r v e . 

Fig. S.—Abduction shoulder splint. Fig. 9.—Middeldorpf's triangle splint 
A, Adjustable cook-up for wrist. applied for fracture of humerus. In this 

case straps are used instead of bandages. 

T r e a t m e n t . — 

F I X A T I O N . — T h e a r m is p u t u p in a b d u c t i o n , e i the r a t s h o u l d e r l e v e l o r a 

l i t t le l o w e r . T h e a p p a r a t u s u s e d m a y b e : ( 1 ) Abduction splint; 2 w e e k s . 

(Fig. 8 ) . ( 2 ) Middeldorpf s triangle (Fig. 9 ) . T h i s is a s o m e w h a t c l u m s y sp l i n t , 

a n d diff icul t t o b a n d a g e c o m f o r t a b l y a n d s e c u r e l y i n t o p o s i t i o n ; b u t is o t h e r w i s e 

e x c e l l e n t . I t s h o u l d first b e f a s t e n e d t o t h e p a t i e n t ' s s i de , w i t h t u r n s o f t h e 

b a n d a g e r o u n d t h e b o d y a n d o v e r t h e s o u n d s h o u l d e r . T h e a r m a n d f o r e a r m 

s h o u l d n e x t b e b a n d a g e d t o t h e o t h e r t w o s ides o f t h e t r i a n g l e , a s e p a r a t e 

b a n d a g e b e i n g u s e d f o r e a c h , so t h a t t h e f o r e a r m m a y b e f reed , a n d m o v e m e n t 

g i v e n t o t h e e l b o w w h i l e t h e u p p e r a r m a n d s h o u l d e r are k e p t i m m o v a b l e . 
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( 3 ) Abduction plaster, 2 w e e k s , e s p e c i a l l y fo r c h i l d r e n . ( 4 ) W h e n the re has b e e n 

m u c h d i s p l a c e m e n t , a n d d i f f i cu l ty in m a i n t a i n i n g t h e f r a g m e n t s in p o s i t i o n , 

a Thomas arm splint is u s e d t o p r o d u c e t r a c t i o n , a w e i g h t a n d p u l l e y b e i n g 

a t t a c h e d . I n all cases a s l ing is w o r n f o r a b o u t a f o r t n i g h t af ter t h e sp l in t is 

d i s c a r d e d . 

I M P A C T E D F R A C T U R E S a re p u t u p e i the r o n an abduction splint, as t h o s e 

w h i c h h a v e b e e n r e d u c e d b y o p e n o p e r a t i o n , o r s i m p l y in a s l ing w i t h a p a d 

in t h e a x i l l a . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — S i t t i n g , t h e a r m res t ing o n t h e sp l in t du r ing t rea t -

m e n t f o r t h e first w e e k . A f t e r th i s t i m e , i t m a y b e r e m o v e d f r o m t h e sp l in t 

f o r t r e a t m e n t , a n d s u p p o r t e d i n a b d u c t i o n b y f i rm c u s h i o n s . I t m a y b e l o w e r e d 

a l i t t l e f r o m d a y t o d a y . 

I f t h e p a t i e n t has h is a r m in a s l ing , t h e f r ac tu re is p r e s u m a b l y o n e in w h i c h 

t h e r e is l i t t le d a n g e r o f d i s p l a c e m e n t . I t m a y b e s u p p o r t e d in t h e s l ing d u r i n g 

t r e a t m e n t , o r t h e f o r e a r m m a y res t o n a c u s h i o n o n t h e p a t i e n t ' s c r o s s e d k n e e s . 

Patients with fractures of the upper and middle parts of the humerus should 
sleep in a chair, or well propped up with pillows in bed, for about 10 days. 

M A S S A G E . — 1 s t week : I f t h e p a t i e n t is w e a r i n g a M i d d e l d o r p f ' s t r i ang le , 

t h e b a n d a g e s h o u l d first b e r e m o v e d f r o m t h e u p p e r a r m , l e a v i n g t h a t o n t h e 

f o r e a r m in p l a c e . M a s s a g e o f n e c k , c h e s t , b a c k , s h o u l d e r , a n d u p p e r a r m 

is g i v e n . S p e c i a l a t t e n t i o n 

s h o u l d b e p a i d t o t h e d e l t o i d , 

b u t t h e s i te o f f r ac tu re m u s t 

b e a v o i d e d . T h e u p p e r a r m 

b a n d a g e is t h e n r e p l a c e d , 

a n d t h e f o r e a r m f reed a n d 

ra i sed o n a c u s h i o n , w h i l e 

m a s s a g e a n d m o v e m e n t s a rc 

a d m i n i s t e r e d t o i t . I f a 

m e t a l a b d u c t i o n sp l in t is 

b e i n g u s e d , all b a n d a g e s o r 

s t raps o n t h e a r m m a y b e 

l o o s e n e d o r r e m o v e d . 

M O V E M E N T S . — T h e 

b o n e s un i t e in 8 t o 12 d a y s . 

Elbow, wrist, and 

hand, f r o m t h e b e g i n n i n g , 

t h e u p p e r a r m b e i n g s u p -

p o r t e d o n t h e sp l i n t . 

Shoulder.—All m o v e -

m e n t s m a y b e g i v e n af te r 

a b o u t 8 d a y s , a n d g r a d u a l l y i n c r e a s e d in r a n g e , e x c e p t r o t a t i o n , w h i c h s h o u l d 

b e p o s t p o n e d till t h e 1 2 t h o r 1 4 t h d a y , a n d t h e n b e a d m i n i s t e r e d w i t h g rea t c a r e . 

W h e n b e g i n n i n g t o g i v e e i t he r r e l a x e d o r ass i s ted a c t i v e m o v e m e n t t o t h e 

s h o u l d e r , t h e s i te o f f r ac tu re m u s t b e v e r y ca re fu l ly s u p p o r t e d ; in f r ac tu re o f 

t h e r i g h t h u m e r u s , t h e o p e r a t o r s h o u l d s t a n d a t t h e p a t i e n t ' s r igh t s i d e , 

p l a c e h e r le f t h a n d in t h e ax i l l a , h o l d i n g i t f i rmly u n d e r t h e n e c k o f t h e 

h u m e r u s , w h i l e he r r i g h t h a n d g r a sps t h e p a t i e n t ' s e l b o w , his f o r e a r m s u p -

p o r t e d o n he r o w n (Fig. 1 0 ) . 

I n cases w h e r e t h e r e is i m p a c t i o n , o r t h e f r a g m e n t s are n o t m o b i l e , m o v e m e n t s 

m a y b e b e g u n ear l ier ; s o m e s u r g e o n s r e c o m m e n d m o v e m e n t s f r o m t h e b e g i n -

n ing . I f g i v e n in th i s e a r l y s t a g e , t h e y s h o u l d b e in v e r y sma l l r a n g e at first. 

Fig. 10.—Showing the operator's method of support 
while giving movements to a case of fractured surgical 
neck. The same grasp may be used for a dislocated 
shoulder, with stronger upward pressure in the axilla. 
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I t is i n a d v i s a b l e t o d e l a y g i v i n g m o v e m e n t s l o n g e r t h a n is a b s o l u t e l y n e c e s s a r y , 

a s a d h e s i o n s f o r m eas i ly r o u n d t h e s h o u l d e r , a n d are m o s t d i s a b l i n g la te r . 

E X E R C I S E S . — G e n t l e exe rc i s e s m a y b e b e g u n in 3 t o 4 w e e k s . T h e p a t i e n t 

s h o u l d b e a b l e t o d o l i g h t w o r k in a b o u t 6 w e e k s , a n d full w o r k in 8 t o 1 0 . 

T R E A T M E N T O F C I R C U M F L E X N E R V E I N J U R Y . — S e e C h a p t e r X I I . 

F r a c t u r e of the M i d d l e T h i r d of the S h a f t 

T h i s m a y b e c a u s e d b y d i r e c t o r i n d i r e c t v i o l e n c e . 

D I S P L A C E M E N T . — T h e f rac tu re a t th i s l eve l is u s u a l l y o b l i q u e o r sp i ra l . 

T h e d i s p l a c e m e n t is la te ra l , w i t h o v e r l a p p i n g o f t h e f r a g m e n t s . I f t h e f r ac tu re 

is a b o v e t h e l e v e l o f inse r t ion o f t h e d e l t o i d , t h e u p p e r 

f r a g m e n t is d r a w n i n w a r d s b y t h e a d d u c t o r s ; i f b e l o w th i s 

l e v e l , i t is d r a w n o u t w a r d s ( a b d u c t e d ) b y t h e d e l t o i d (Fig. 1 1 ) . 

C O M P L I C A T I O N S . — N o n - u n i o n , o f t e n d u e t o s o m e fibres 

o f t h e t r i c e p s b e i n g c a u g h t b e t w e e n the b r o k e n e n d s o f 

t h e b o n e . Injury to the musculospiral nerve, e i the r a t t h e 

t i m e o f f r ac tu re , o r ( m o r e o f t e n ) b y its i n v o l v e m e n t in t h e 

f o r m i n g ca l lus . I n t h e first c a s e , s y m p t o m s a p p e a r a t 

o n c e , o r a l m o s t a t o n c e ; in t h e s e c o n d , a b o u t 10 d a y s 

af ter t h e a c c i d e n t . T h e y m u s t b e r e p o r t e d a t o n c e t o t h e 

s u r g e o n in c h a r g e o f t h e c a s e . (See C h a p t e r X I I . ) 

T r e a t m e n t . — 

F I X A T I O N . — ( 1 ) Gutter-splints, f r o m s h o u l d e r t o e l b o w , 

w i t h a sma l l a rm-s l i ng , o n l y s u p p o r t i n g t h e f o r e a r m , a n d 

n o t t a k e n b e n e a t h t h e e l b o w ; 3 w e e k s . ( 2 ) Middeldorpf s 

triangle, or special abduction splint; 3 w e e k s . T h i s is u s e d 

if t h e u p p e r f r a g m e n t is a b d u c t e d , in o r d e r t o b r i n g t h e F i g n Displace-

l o w e r f r a g m e n t i n t o l ine w i t h i t . ( 3 ) Traction by a Thomas ment in fracture of 

arm splint, i f d i s p l a c e m e n t c a n n o t o t h e r w i s e b e r e d u c e d ; h^merus° f S h a f t o f 

3 t o 4 w e e k s . 

A s l ing is w o r n f o r 7 t o 10 d a y s af te r r e m o v a l o f t h e sp l in t s . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — T h i s wi l l b e a c c o r d i n g t o t h e sp l in t u s e d ; i f 

t h e a r m is o n a n a b d u c t i o n sp l in t o f a n y k i n d , t h e p o s i t i o n is as f o r f r ac tu re 

o f t h e su rg i ca l n e c k (see above); i f t h e a r m is a t t h e s ide , i t is s u p p o r t e d in 

th i s p o s i t i o n b y a c u s h i o n p l a c e d o n t h e p a t i e n t ' s l a p b e n e a t h h is f o r e a r m . 

M A S S A G E . — F r o m t h e b e g i n n i n g , s p e c i a l a t t e n t i o n b e i n g p a i d t o t h e d e l t o i d . 

T h e s i te o f t h e f r ac tu re m u s t b e s u p p o r t e d v e r y ca re fu l ly . T h e w h o l e a r m , 

c h e s t , a n d b a c k o f t h e s h o u l d e r m u s t b e t r e a t e d . 

M O V E M E N T S . — T h e b o n e un i t e s in 1 0 t o 1 4 d a y s . 

Wrist and hand movements, f r o m t h e b e g i n n i n g . Pronation and supina-

tion, 3 r d t o 4 t h d a y . Elbow, 6 t h t o 8 t h d a y . Shoulder, 8 t h t o 1 0 t h d a y 

( r o t a t i o n l a s t ) . 

If the fracture is in the upper third of the shaft, elbow movements may be 
begun earlier, but shoulder movements should be delayed, the reverse being 
the case if the fracture is in the lower third. 

E X E R C I S E S . — F r e e e x e r c i s e s m a y b e g i v e n a t t h e e n d o f 5 w e e k s , s u c h as 

p u l l e y e x e r c i s e s , ' c r a w l i n g u p t h e w a l l ' , h a n d - p l a c i n g b e h i n d t h e l u m b a r r e g i o n , 

neck - r e s t p o s i t i o n , e t c . I n 6 t o 8 w e e k s a r m e x e r c i s e s as f o r stiff s h o u l d e r 

(see p . 7 1 ) . I n a b o u t 8 w e e k s t h e p a t i e n t s h o u l d b e a b l e t o d o l i gh t w o r k , 

a n d full w o r k in 10 t o 11 w e e k s . 

T R E A T M E N T O F N O N - U N I O N . — T h i s is n o t a v e r y c o m m o n c o m p l i c a t i o n , 



16 MASSAGE AND REMEDIAL EXERCISES 

b u t w e c o m e ac ros s cases o c c a s i o n a l l y in f rac tu res o f th i s b o n e , o r o f o t h e r s . 

I f u n i o n is l o n g d e l a y e d , o r d o e s n o t t a k e p l a c e a t a l l , s pec i a l t r e a t m e n t is n e e d e d . 

I f t h e p a t i e n t is suffer ing f r o m a n y gene ra l o r l o c a l d i sease , h e wi l l b e r e c e i v i n g 

a p p r o p r i a t e m e d i c a l a t t e n t i o n . I f n o def in i te d i sease is p r e sen t , o r d u r i n g t h e 

t i m e t h a t a n y s u c h c o n d i t i o n is b e i n g d e a l t w i t h , m a s s a g e a n d m o v e m e n t s o f 

a spec i a l k i n d , o f t e n c o m b i n e d w i t h B i e r ' s p a s s i v e c o n g e s t i o n t r e a t m e n t , a re 

m o s t e f f ec t ive . 

A P P L I C A T I O N O F B I E R ' S B A N D A G E . — A flat r u b b e r b a n d a g e is f a s t e n e d r o u n d 

t h e a r m a f e w i n c h e s a b o v e t h e s i te o f t h e f r ac tu re , a n d d r a w n t i g h t e n o u g h t o 

c o m p r e s s t h e v e i n s o f t h e a r m , b u t not t h e a r t e ry . T h e rad ia l pu l se s h o u l d b e 

t a k e n a t b o t h wr i s t s , a n d i ts s t r e n g t h o n t h e t w o s ides c o m p a r e d . I t m a y 

t h e b a n d a g e d s ide , b u t m u s t o n n o a c c o u n t b e s t o p p e d , 

T h i s is i m p o r t a n t , as t h e m o s t se r ious resul ts w o u l d f o l l o w 

b r a c h i a l a r t e ry , e v e n f o r a s h o r t t i m e (see p . 2 6 ) . T h e 

i , a n d finally pu rp l i sh , b u t s h o u l d n o t b e pa in fu l . I t is b e s t 

>ing t h e b a n d a g e in p l a c e f o r 1 0 t o 1 5 m i n u t e s o n l y , a n d t o 

l u a l l y t o a n h o u r o r m o r e a t a t i m e . T h e p u r p o s e o f t h i s 

c rease t h e a m o u n t o f b l o o d in t h e r e g i o n o f t he b r e a k , so p r o -

nu t r i t i on a n d e n c o u r a g i n g hea l ing . 

ID M O V E M E N T S . — A f t e r t he b a n d a g e has b e e n r e m o v e d , t h e 

l e v a t e d , a n d w e l l s u p p o r t e d b y firm c u s h i o n s . Q u i c k a n d 

e a n d k n e a d i n g are a p p l i e d , f o l l o w e d b y gen t l e h a c k i n g o v e r 

ac ture , o n e h a n d b e i n g u s e d t o s u p p o r t t h e b o n e - T h i s p a r t 

n e e d s g r e a t c a r e . S o m e w o r k e r s p re fe r t o b e g i n b y g i v i n g 

t h a n h a c k i n g ; b u t t h e l a t t e r is m o r e e f f ec t ive , a t all e v e n t s 

p r o v i d e d i t is d o n e ca re fu l ly . 

l o t f o r c e d ) a n d free a c t i v e m o v e m e n t s are g i v e n t o e l b o w a n d 

orator s u p p o r t i n g t h e f r ac tu re t h r o u g h o u t . T h i s t r e a t m e n t 

s h o u l d t a k e p l a c e e v e r y d a y . S o m e t i m e s t h e m a s s a g e a n d m o v e m e n t s are 

u s e d w i t h o u t t h e c o n g e s t i o n b a n d a g e , a n d are o f t e n q u i t e success fu l in b r i n g i n g 

a b o u t u n i o n . B o t h t h e h a c k i n g a n d t h e q u i c k m o v e m e n t s are g i v e n w i t h t h e 

i d e a o f p r o d u c i n g a sma l l a m o u n t o f f r i c t i on b e t w e e n t h e 

b o n e - e n d s , a n d t h u s se t t i ng u p a s l igh t a m o u n t o f in f lam-

m a t i o n w h i c h wi l l i nc rease t h e b l o o d - s u p p l y . 

I f u n i o n is b e i n g p r e v e n t e d b y t i s sue i n t e r p o s e d b e t w e e n 

t h e f r a g m e n t s , an o p e r a t i o n wi l l b e n e c e s s a r y . 

S u p r a c o n d y l a r F r a c t u r e 

T h i s is a c o m m o n f rac tu re in c h i l d r e n , a n d is d u e t o 

n d i r e c t v i o l e n c e , s u c h as a fall o n t h e h a n d . 

D I S P L A C E M E N T . — T h e l o w e r f r a g m e n t passes b a c k w a r d s 

a n d u p w a r d s b e h i n d t h e u p p e r f r a g m e n t (Fig. 1 2 ) . 

A s in all f rac tu res in t h e n e i g h b o u r h o o d o f t h e e l b o w — 

e x c e p t a f r a c t u r e d o l e c r a n o n p r o c e s s — t h e r e is a t e n d e n c y t o 

e x c e s s i v e ca l lus f o r m a t i o n . 

c o n d y k ^ f V ^ t u r f o f C O M P L I C A T I O N S . — ( 1 ) Myositis ossificans. I f a l a rge 

the humerus . a m o u n t o f ca l lus is f o r m e d , s o m e b o n e - c e l l s m a y e s c a p e i n t o 

t h e b rach ia l i s a n t i c u s . so t h a t a d e p o s i t o f b o n e t a k e s p l a c e in 

t h e m u s c l e , a n d se r ious ly in ter feres w i t h m o v e m e n t o f t h e j o i n t . ( 2 ) Ulnar nerve 

involvement a t t h e t i m e o f t h e i n j u r y , o r d u r i n g hea l ing (see C h a p t e r X I I ) . 

T r e a t m e n t . — 

F I X A T I O N . — A s in a l l e l b o w f r ac tu r e s—aga in , e x c e p t t h a t o f t h e o l e c r a n o n 

— t h e e l b o w is p u t u p in w h a t is s o m e t i m e s c a l l e d t h e ' R o b e r t J o n e s p o s i t i o n ' , 
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i .e . , in full f l e x i o n a n d s u p i n a t i o n . T o m a i n t a i n th i s p o s i t i o n , t h e f o r e a r m is 

b a n d a g e d t o t h e u p p e r a r m b y a f igu re -o f -e igh t b a n d a g e , o r fixed b y a d h e s i v e 

s t r a p p i n g , a p a d b e i n g p l a c e d in t h e h a n d a n d k e p t in p l a c e b y a t u r n o f t h e 

b a n d a g e in o r d e r t o p r e v e n t o v e r m u c h f l e x i o n o f t h e w r i s t a n d d r a g o n t h e 

e x t e n s o r m u s c l e s (Fig. 1 3 ) . T h e e l b o w is d r a w n w e l l f o r w a r d , a n d s e c u r e d 

t h e r e b y a b a n d a g e c a r r i e d r o u n d t h e b o d y . T h i s p o s i t i o n is c h o s e n f o r t w o 

reasons : ( 1 ) I t k e e p s t h e flexors a n d s u p i n a t o r s a t t he i r sho r t e s t , a n d ( 2 ) I t 

p r e v e n t s t h e e s c a p e o f o s t e o b l a s t s i n t o t h e s u r r o u n d i n g t i ssues , e s p e c i a l l y t h e 

b rach ia l i s a n t i c u s , a n d t h e d a n g e r o f m y o s i t i s oss i f icans is t h u s a v o i d e d . T h e 

p o s i t i o n is m a i n t a i n e d f o r a f o r t n i g h t , a n d a f te r t h i s a ' c o l l a r a n d cu f f ' a re 

p u t o n , a r r a n g e d s o t h a t t h e f l ex ion m a y b e g r a d u a l l y r e d u c e d (Fig. 1 4 ) . 

P R E C A U T I O N S . — I t is m o s t i m p o r t a n t t h a t t h e c i r c u l a t i o n s h o u l d n o t b e 

i m p e d e d . A s th i s b a n d a g e is u s u a l l y p u t o n b y t h e s u r g e o n a f te r t h e f r ac tu re 

is se t , a n d n o t r e m o v e d f o r t w o o r t h r e e w e e k s , w h e n i ts p l a c e is t a k e n b y t h e 

' c o l l a r a n d c u f f , ' o r b y a s l ing , i t is n o t v e r y o f t e n t h a t t h e m a s s e u s e has t o 

a p p l y i t . St i l l , she is s o m e t i m e s c a l l e d u p o n t o d o s o , a n d i t is m o s t i m p o r t a n t 

t h a t i t s h o u l d n o t b e t o o t i g h t . F o r p r e c a u t i o n s , see p . 2 7 . 

P H Y S I C A L T R E A T M E N T . — T r e a t m e n t i s o f t e n n o t b e g u n f o r a f o r t n i g h t . 

M a s s a g e is n o t as a ru le n e c e s s a r y f o r c h i l d r e n i n t h e s e c a s e s . I n a d u l t s , e v e n 

i f t h e a r m is n o t m a s s a g e d , m o v e m e n t s o f fingers a n d wr i s t s h o u l d b e p r a c t i s e d , 

a n d s h o u l d e r m o v e m e n t s ( n o t r o t a t i o n ) c a r e fu l l y g i v e n in s m a l l r a n g e f r o m t h e 

b e g i n n i n g , b u t t h e e l b o w m u s t n o t b e m o v e d . T h e ca l lu s i s o f t e n ' i r r i t a b l e ' , 

a n d m a y b e f o r m e d i n e x c e s s , s e r i o u s l y in te r fe r ing w i t h t h e f u n c t i o n o f t h e 

j o i n t i f m o v e m e n t is g i v e n t o o e a r l y o r t o o s t r o n g l y . I f o t h e r t r e a t m e n t i s 

o r d e r e d d u r i n g th i s e a r l y p e r i o d , i t s h o u l d b e c a r r i e d o u t as f o l l o w s : — 

P O S I T I O N O F P A T I E N T . — T h e p a t i e n t is t r e a t e d in t h e s i t t ing p o s i t i o n . T h e 

b a n d a g e r o u n d t h e b o d y is r e m o v e d , a n d t h e a r m b e i n g s l i g h t l y a b d u c t e d , , 

a c u s h i o n is p l a c e d b e t w e e n i t a n d t h e b o d y , a n d b e n e a t h t h e e l b o w . T h e 

figure-of-eight b a n d a g e m u s t b e r e m o v e d , b u t i t is w e l l t o r e p l a c e i t t e m p o r a r i l y 

w i t h a s h o r t p i e c e o f b a n d a g e t i e d r o u n d t h e w r i s t a n d a r m t o k e e p t h e 

e l b o w in p o s i t i o n , o r w i t h a n a r r o w p i e c e o f z i n c o x i d e s t r a p p i n g . 

M A S S A G E . — T h e w h o l e l i m b s h o u l d b e t r e a t e d ; in t h e first d a y s , t o r e d u c e 

t h e swe l l i ng , a n d l a t e r , t o p r e v e n t a t r o p h y o f t h e m u s c l e s . F r i c t i o n s a re g i v e n 

t o t h e s h o u l d e r a n d wr i s t . T h e s i te o f t h e f r ac tu re m u s t b e g i v e n a w i d e b e r t h . 

Fig. 13.—Eobert Jones posi-
tion ; full flexion and supination. 
The bandage which fixes the arm 
to the body is omitted. 

Fig. 14.—'Collar and cuff' method of 
support. 

2 
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M O V E M E N T S . — T h e p a t i e n t s h o u l d m o v e t h e fingers a n d wrist a c t i v e l y 

f r o m t h e b e g i n n i n g , e x t e n s i o n o f t h e wr i s t b e i n g e s p e c i a l l y n e c e s s a r y . 

G e n t l e r e l a x e d a n d ass i s ted a c t i v e m o v e m e n t s o f t h e shoulder a re a l so p e r m i s -

s ib l e . R o t a t i o n is b e s t le f t f o r a f e w d a y s , a n d t h e n c a r e m u s t b e t a k e n t o see 

t h a t t he re is n o a c c o m p a n y i n g m o v e m e n t in t h e r a d i o - u l n a r j o i n t . 

Later Stage.— 

Elbow movements a re n o t as a ru le g i v e n t i l l t h e e n d o f t h e s e c o n d 

w e e k . ( T h e y are occasionally g i v e n a t 1 0 d a y s . ) A f t e r t h e ' c o l l a r a n d c u f f ' o r 

s l ing h a v e t a k e n t h e p l a c e o f t h e b a n d a g e d e s c r i b e d a b o v e , t h e p a t i e n t s h o u l d 

p e r f o r m a c t i v e m o v e m e n t s in s m a l l r a n g e , ass i s ted o r f ree . P r o n a t i o n m a y b e 

c o m b i n e d w i t h e x t e n s i o n , a n d s u p i n a t i o n w i t h flexion, o f t h e e l b o w . T h e 

s h o u l d e r s h o u l d b e m o v e d f r ee ly . T h e m o v e m e n t s a re g r a d u a l l y i n c r e a s e d in 

r a n g e , b u t g r e a t c a r e m u s t b e t a k e n t o see t h a t t h e p a t i e n t re ta ins t h e a b i l i t y 

t o flex a n d s u p i n a t e t h e f o r e a r m fu l ly . I f h e s h o w s s igns o f l i m i t a t i o n o f t h e s e 

m o v e m e n t s , t h e a r m s h o u l d b e r e p l a c e d in t h e R o b e r t J o n e s p o s i t i o n f o r a t i m e . 

E X E R C I S E S . — G e n t l e free exe rc i s e s m a y b e b e g u n in a b o u t 2 1 t o 2 4 d a y s ; 

s t r o n g e r m o v e m e n t s f r o m 4 w e e k s . T h e p a t i e n t s h o u l d b e a b l e t o use t h e a r m 

f a i r l y f r ee ly i n 4 t o 5 w e e k s , a n d n o r m a l l y in 6 t o 8 w e e k s . 

T - s h a p e d a n d Y - s h a p e d F r a c t u r e s i n t o t h e J o i n t 

T h e s e o c c u r i n adu l t s a n d n o t in c h i l d r e n . T h e y are s u p r a c o n d y l a r f r ac tu res 

w i t h a l ine o f f r ac tu re r u n n i n g d o w n i n t o t h e j o i n t . 

T r e a t m e n t . — 
T h e s a m e as f o r s u p r a c o n d y l a r f r ac tu re s , b u t all m o v e m e n t s s h o u l d 

b e d e l a y e d 2 o r 3 d a y s . I f d i s p l a c e m e n t is s e r ious , an o p e n o p e r a t i o n is 

p e r f o r m e d , t h e f r a g m e n t s b e i n g fixed b y a Y - s h a p e d p l a t e p o s t e r i o r l y . F u l l 

m o v e m e n t in t h e j o i n t is r a r e ly r e c o v e r e d . 

S e p a r a t e d L o w e r E p i p h y s e s of the H u m e r u s (internal or external 

condyle); S e p a r a t e d U p p e r E p i p h y s i s o f the R a d i u s 

I n t h e c a s e o f all s e p a r a t e d e p i p h y s e s , a c c u r a t e r e p o s i t i o n is essen t ia l , o t h e r -

w i se t h e r e m a y b e i n t e r f e r ence w i t h t h e g r o w t h o f t h e b o n e , th i s b e i n g s p e c i a l l y 

d i sa s t rous in t h e f o r e a r m o r l o w e r l e g , w h e r e t w o b o n e s l ie s ide b y s ide ; s i n c e 

i f t h e g r o w t h o f o n e ceases w h i l e t h a t o f t h e o t h e r p r o c e e d s n o r m a l l y , se r ious 

d e f o r m i t y w i l l b e t h e resul t . 

T r e a t m e n t . — 

T h e t r e a t m e n t o f t he se cases is o n t h e s a m e l ines as t h e s u p r a c o n d y l a r 

f r ac tu res , b u t e v e n g r ea t e r c a r e is n e e d e d , a n d p r o g r e s s is a l i t t le s l o w e r . 

S o m e t i m e s t h e a r m is k e p t in t h e R o b e r t J o n e s p o s i t i o n f o r 3 w e e k s . M a s s a g e 

is n o t as a ru le o r d e r e d d u r i n g th i s p e r i o d . 

O t h e r f rac tu res in t h e r e g i o n o f t h e e l b o w - j o i n t are t r e a t e d in m u c h t h e s a m e 

w a y as t h e a b o v e . F r a c t u r e s , f o r e x a m p l e , o f t h e in t e rna l o r e x t e r n a l c o n d y l e 

o f t h e h u m e r u s , o r o f t h e c a p i t e l l u m , m a y b e a d v a n c e d m o r e q u i c k l y t h a n 

s e p a r a t e d e p i p h y s e s ; b u t all n e e d g r e a t c a r e . In ju r ies i n th i s r e g i o n a re , 

i n f a c t , t h e m o s t diff icul t o f all t o dea l w i t h ; a n d o f t e n e v e n t h e m o s t ski l fu l 

t r e a t m e n t b y b o t h s u r g e o n a n d m a s s e u s e fai ls t o p r o d u c e p e r f e c t f u n c t i o n . 

T H E U L N A 

T h e c o m m o n e s t f r ac tu res o f t h e u l n a are t h o s e o f t h e olecranon process, 

a n d o f t h e shaft. F r a c t u r e o f t h e coronoid process s o m e t i m e s c o m p l i c a t e * 

d i s l o c a t i o n o f t h e e l b o w . I t m a y b e t r e a t e d as a s u p r a c o n d y l a r f r ac tu re o: 

t h e h u m e r u s . M y o s i t i s oss i f icans is a l w a y s a d a n g e r in a c a s e o f f rac ture ( 

c o r o n o i d . 
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F r a c t u r e s of t h e O l e c r a n o n P r o c e s s 

T h i s f rac tu re m a y b e c a u s e d b y d i r e c t v i o l e n c e , as b y fal ls o n t h e e l b o w ; o r 

b y m u s c u l a r a c t i o n o f t h e t r i c e p s . 

C A S E S W I T H D I S P L A C E M E N T O F F R A G M E N T S 

T h e f r a g m e n t s are g e n e r a l l y s e p a r a t e d , s i nc e , h o w e v e r t h e a c c i d e n t o c c u r r e d , 

t h e u p p e r f r a g m e n t is d r a w n u p a n d t i l t e d f o r w a r d b y s p a s m o f t h e t r i c e p s . 

T r e a t m e n t . 

S U R G I C A L T R E A T M E N T . — T h i s f r ac tu re is g e n e r a l l y t r e a t e d b y o p e n 

o p e r a t i o n , t h e f r a g m e n t s b e i n g w i r e d t o g e t h e r , t h e w i r e b e i n g p a s s e d t h r o u g h 

cana l s b o r e d t r a n s v e r s e l y 

t h r o u g h e a c h f r a g m e n t a n d 

j o i n e d a t o n e s ide {Fig. 1 5 ) . 

S o m e t i m e s , i n s t e a d , a l o n g 

s c r e w is d r i v e n d o w n f r o m 

t h e t o p o f t h e p r o c e s s i n t o 

t h e shaf t . 

F I X A T I O N . — ( 1 ) Sling 

f o r 3 w e e k s , t h e e l b o w a t a 

r i g h t a n g l e . ( 2 ) O c c a s i o n -

a l l y , internal angular splint. 

P H Y S I C A L T R E A T -

M E N T A F T E R O P E R A -

T I O N . — 

M A S S A G E f r o m t h e b e -

g i n n i n g , a v o i d i n g t h e r e g i o n 

o f t h e s ca r . T h e s t i t che s 

w i l l b e r e m o v e d a b o u t t h e 

1 0 t h d a y . T h e sp l in t , i f o n e 

is u s e d , m a y a l w a y s b e 

r e m o v e d f o r t r e a t m e n t . 

M O V E M E N T S . — Fingers, Fifft 15>__Pfacfcure o f 

wrist, and shoulder f r o m olecranon, sutured b y t w o 

t h e b e g i n n i n g . Elbow and ^ i r e loops . 

radio-ulnar joints, f r o m 1 0 t h 

d a y , a c t i v e ass i s ted m o v e m e n t s a t first, a n d t h e n free o n e s . The movements 

must never be forced. I n f l a m m a t i o n recurs ea s i l y in t h e s e c a s e s , a n d t h e 

m a s s e u s e s h o u l d w a t c h t h e e l b o w c a r e f u l l y f o r a n y s igns o f i ts r e - a p p e a r a n c e . 

U l n a r n e r v e i n v o l v e m e n t is rare , b u t t h e p o s s i b i l i t y s h o u l d n o t b e f o r g o t t e n . 

C A S E S W I T H O U T S E P A R A T I O N O F F R A G M E N T S 

I n a f e w cases t h e f r a g m e n t s d o n o t s epa ra t e , b e c a u s e t h e fibrous t i s sue 

e x t e n d i n g f r o m t h e t e n d o n o f t h e t r i c e p s has n o t b e e n t o r n , a n d s o h o l d s t h e m 

t o g e t h e r . I t m u s t b e r e m e m b e r e d t h a t t h i s fibrous t i s sue w o u l d v e r y ea s i l y 

g i v e w a y i f r o u g h o r i n j u d i c i o u s m o v e m e n t w e r e p e r m i t t e d . T h e s e cases are 

n o t t r e a t e d b y o p e r a t i o n . 

T r e a t m e n t . — 

F I X A T I O N . T h e a r m is p u t u p w i t h t h e e l b o w f u l l y e x t e n d e d , a n d t h e 

f o r e a r m s u p i n a t e d o n a long anterior gutter-splint f r o m t h e a x i l l a t o t h e h a n d , 

2 t o 3 w e e k s . T h e p a t i e n t , w h e n u p , s h o u l d n o t l e t t h e a r m h a n g b y t h e s i d e 

f o r l o n g p e r i o d s , b u t s h o u l d , w h e n e v e r p o s s i b l e , s u p p o r t i t i n a b d u c t i o n . 
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P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — I n l y i n g o r s i t t ing , t h e a r m in a b d u c t i o n , s u p -

p o r t e d in i ts w h o l e l e n g t h b y h a r d c u s h i o n s . 

M A S S A G E . — T h e o p e r a t o r m u s t p l a c e t h e fingers o f o n e h a n d a b o v e t h e 

o l e c r a n o n p r o c e s s , a n d h o l d i t in p o s i t i o n w h i l e t r e a t i n g t h e u p p e r a r m . M a s s a g e 

m a y b e g i v e n f r o m t h e b e g i n n i n g , b u t t h e w o r k o n t h e t r i c e p s m u s t b e c a r e f u l l y 

d o n e . 

M O V E M E N T S . — H a n d , wrist, and shoulder ( t h e l a t t e r w h e n t h e sp l in t h a s 

b e e n re-applied), f r o m t h e b e g i n n i n g . Elbow region: p r o n a t i o n a n d s u p i n -

a t i o n , 8 d a y s ; flexion o f e l b o w , 10 d a y s , in sma l l r a n g e a t first, i n c r e a s i n g 

g r a d u a l l y . 

F R E E E X E R C I S E S . — 4 w e e k s . L i g h t w o r k m a y b e u n d e r t a k e n in 5 t o 6 

w e e k s , b u t full w o r k is n o t safe f o r 2 m o n t h s o r o v e r . 

U N W I R E D C A S E S W I T H S E P A R A T I O N O F F R A G M E N T S 

T h e s e are cases in w h i c h t h e p a t i e n t is n o t a su i t ab l e s u b j e c t f o r o p e r a t i o n , 

o r has re fused i t . T h e y are v e r y diff icul t t o t r ea t , t h e u n i o n n o t b e i n g 

firm f o r a m o n t h ; a n d re - f rac ture ea s i l y o c c u r s . S o m e t i m e s , i f t h e f r a g m e n t s 

c a n n o t b e b r o u g h t c l o s e t o g e t h e r , o n l y fibrous u n i o n t a k e s p l a c e . 

T r e a t m e n t . — 

F I X A T I O N . — L o n g anterior splint, 3 w e e k s , f o l l o w e d b y s l ing f o r 10 t o 1 4 

d a y s , t h e flexion o f t h e e l b o w b e i n g g r a d u a l l y i n c r e a s e d . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e b e g i n n i n g , v e r y l i g h t a n d carefu l a t first. T h e 

o l e c r a n o n p r o c e s s m u s t b e s u p p o r t e d w h e n t r e a t i ng t h e u p p e r a r m (see above). 

I t is safer n o t t o t r ea t t h e b a c k o f t h e a r m — t r i c e p s — f o r a f e w d a y s , a n d 

w o r k o n th i s m u s c l e m u s t n e v e r b e o v e r - s t r e n u o u s . 

M O V E M E N T S . — W r i s t and fingers f r o m t h e b e g i n n i n g . Shoulder ( w i t h s p l i n t 

o n ) f r o m 2 n d o r 3 r d d a y . Elbow: p r o n a t i o n a n d s u p i n a t i o n , 8 d a y s ; flexion, 

1 2 t o 14 d a y s in v e r y sma l l r a n g e , a n d w i t h t h e p r o c e s s v e r y c a r e f u l l y 

s u p p o r t e d . 

F R E E E X E R C I S E S . — 5 w e e k s . T h e a r m m a y b e u s e d f ree ly , b u t c a r e f u l l y , 

a f te r a b o u t 6 w e e k s , b u t h e a v y w o r k m u s t n o t b e u n d e r t a k e n f o r a t l ea s t 1 0 

w e e k s . 

F r a c t u r e of the S h a f t 

T h i s f r ac tu re o c c u r s as t h e resu l t o f d i r e c t v i o l e n c e — b l o w s o r fa l ls . I t i s 

m o s t c o m m o n i n c h i l d r e n . I t m a y b e a c o m p l e t e f r ac tu re , o r o f t h e g r e e n s t i c k 

v a r i e t y . T h e b r e a k is g e n e r a l l y t r an s ve r s e . U n i o n t a k e s p l a c e m o s t q u i c k l y 

i n t h e u p p e r p a r t ; t h e l o w e r t h e p o s i t i o n o f t h e f r ac tu re , t h e m o r e s l o w l y d o e s 

t h e b o n e u n i t e . F r a c t u r e o f t h e shaf ts o f b o t h u l n a a n d r ad ius a r e d e s c r i b e d 

b e l o w u n d e r R A D I U S . 

D I S P L A C E M E N T . — T h i s is r a r e ly m a r k e d a n d o f t e n a b s e n t . 

T r e a t m e n t . — 

F I X A T I O N . — T h e f o r e a r m is p u t u p in s u p i n a t i o n w i t h t h e e l b o w flexed t o 

a r i gh t a n g l e a n d s u p p o r t e d b y : ( 1 ) Gutter-splints, e i the r o n e o n t h e p o s t e r i o r 

a s p e c t , o r t w o , o n e a n t e r i o r l y a n d o n e p o s t e r i o r l y , 2 t o 3 w e e k s ( 3 t o 4 

w e e k s f o r f r ac tu res o f t h e l o w e r t h i r d ) ; ( 2 ) Plaster (3 w e e k s ) f o r c h i l d r e n . 

T h e a r m is p l a c e d in a l a rge s l ing . I f i t is t o r e m a i n s u p i n a t e d , t h e e l b o w 

m u s t b e fixed : t h i s is s p e c i a l l y n e c e s s a r y in c h i l d r e n . 

G R E E N S T I C K F R A C T U R E S a re p u t u p f o r a b o u t t h e s a m e p e r i o d , in p las te r , 

w i t h p a d s s o p l a c e d as t o c o r r e c t t h e b e n d i n g o f t h e b o n e , o r , i f t h e d e f o r m i t y 

is v e r y s l igh t , i n a s l ing o n l y . I n t h e c a s e o f v e r y a c t i v e a n d rest less ch i ld re r 
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— i n f a c t , in m o s t sma l l b o y s — i t is s o m e t i m e s as w e l l t o sp l in t t h e f r ac tu re 

f o r a w e e k les t a s e c o n d a c c i d e n t s h o u l d r e n d e r i t c o m p l e t e . 

P H Y S I C A L T R E A T M E N T . — 

G R E E N S T I C K F R A C T U R E S . — I f t h e a r m is in sp l in t s o r in a s l ing , m a s s a g e 

m a y b e b e g u n a t o n c e , a n d all m o v e m e n t s g i v e n ca r e fu l l y f r o m t h e b e g i n n i n g . 

C O M P L E T E F R A C T U R E S . — 

Massage.—This m a y b e g i v e n f r o m t h e b e g i n n i n g , o r w h e n t h e p l a s t e r 

is r e m o v e d . T h e a r m s h o u l d b e l e f t l y i n g o n t h e sp l in t d u r i n g t r e a t m e n t f o r 

t h e first w e e k . 

Movements.—The u p p e r t h i r d o f t h e b o n e un i t e s in 8 t o 1 0 d a y s , t h e 

m i d d l e t h i r d i n 10 t o 1 4 ; in t h e l o w e s t i n c h u n i o n d o e s n o t t a k e p l a c e f o r 3 

w e e k s ( M e n n e l l ) . 

F r a c t u r e s o f u p p e r t h i r d ( u n i o n 8 t o 10 d a y s ) : ( 1 ) W r i s t a n d f ingers , 

f r o m t h e b e g i n n i n g . ( 2 ) E l b o w , 7 d a y s . ( 3 ) P r o n a t i o n a n d s u p i n a t i o n , 

8 t o 10 d a y s . 

F r a c t u r e s o f m i d d l e t h i r d ( u n i o n 10 t o 14 d a y s ) : ( 1 ) F i n g e r s , f r o m 

t h e b e g i n n i n g . ( 2 ) W r i s t , 5 d a y s . ( 3 ) E l b o w , f l ex ion a n d e x t e n s i o n , 7 d a y s . 

( 4 ) P r o n a t i o n a n d s u p i n a t i o n , 10 t o 12 d a y s . 

F r a c t u r e s o f l o w e r t h i r d ( u n i o n 16 d a y s t o 3 w e e k s ) : ( 1 ) F i n g e r s , 

f r o m the b e g i n n i n g . ( 2 ) E l b o w , 5 t h t o 7 t h d a y . ( 3 ) W r i s t , 8 t h t o 1 0 t h d a y . 

( 4 ) P r o n a t i o n a n d s u p i n a t i o n , 10 t o 14 d a y s o r l a te r . 

Free Exercises.—3 w e e k s ; l o w e r t h i rd , 3 J t o 4 w e e k s . H e a v y w o r k 

m u s t n o t b e d o n e f o r 6 w e e k s . I n c h i l d r e n , w h o s e a r m s h a v e b e e n in p l a s t e r 

f o r 3 o r 4 w e e k s , all m o v e m e n t s m a y b e b e g u n as s o o n as t h e c a s e is r e m o v e d . 

T H E R A D I U S 

F r a c t u r e s of the H e a d a n d N e c k 

T r e a t m e n t . — 

F r a c t u r e s o f t h e h e a d o r n e c k a n d s e p a r a t i o n o f t h e u p p e r e p i p h y s i s a re 

t r e a t e d in m u c h t h e s a m e w a y as o t h e r f rac tu res in t h e n e i g h b o u r h o o d o f t h e 

e l b o w , t h a t i s , t h e y are p u t u p in full flexion and supination f o r 2 o r 3 w e e k s 

a c c o r d i n g t o t h e s e v e r i t y o f t h e i n j u r y . T h e p h y s i c a l t r e a t m e n t is s im i l a r . 

(See p . 1 6 . ) 

F r a c t u r e o f the S h a f t 

D I S P L A C E M E N T . — T h e l o w e r f r a g m e n t is p r o n a t e d b y t h e p r o n a t o r q u a d -

ra tus , a n d a l so b y t h e p r o n a t o r r ad i i t e res , i f t h e b r e a k is a b o v e t h e i n se r t i on o f 

t h a t m u s c l e . T h e u p p e r f r a g m e n t is p r o b a b l y a l w a y s s u p i n a t e d b y t h e b i c e p s , 

e v e n i f t h e f r ac tu re t a k e s p l a c e b e l o w t h e i n se r t i on o f t h e p r o n a t o r r ad i i t e r e s , 

t h e b i c e p s b e i n g b y far t h e s t r o n g e r m u s c l e o f t h e t w o . T h e r e is a l so a n 

a n g u l a r d i s p l a c e m e n t t o w a r d s t h e u lna , w h i c h m a y b e t h e m o s t se r ious p a r t 

o f t h e i n j u r y , as i t m a y l e a d t o cross-union, i . e . , u n i o n o f t h e r ad iu s t o t h e 

u l n a ; o r b y a l t e r ing t h e s h a p e o f t h e r ad ius i t m a y in te r fe re w i t h i ts p r o p e r 

m o v e m e n t r o u n d t h e u l n a . 

T r e a t m e n t . — 

F I X A T I O N . — T h e f o r e a r m is p u t u p in full s u p i n a t i o n , t h e e l b o w b e i n g 

f l e x e d t o a r i g h t a n g l e . T h i s p o s i t i o n is m a i n t a i n e d b y : ( 1 ) Gutter-splints, 

an t e r i o r a n d p o s t e r i o r ( 2 t o 3 w e e k s ) . I n c h i l d r e n , t h e e l b o w m u s t b e fixed, 

o r t h e f o r e a r m w i l l n o t r e m a i n s u p i n a t e d . ( 2 ) Supination plaster, 2 t o 3 w e e k s . 

I n e i the r c a s e , a s l ing is r e t a i n e d f o r 1 t o 2 w e e k s a f te r t h e sp l in t s a re d i s c a r d e d . 

O c c a s i o n a l l y , w h e n t h e d i s p l a c e m e n t has b e e n g r ea t , t h e f o r e a r m is fixed in 

s u p i n a t i o n w i t h t h e e l b o w extended f o r 2 w e e k s . T h e l i m b s h o u l d b e k e p t r a i sed 

as m u c h as p o s s i b l e . 
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P H Y S I C A L T R E A T M E N T ( s a y o f m i d d l e t h i r d ) . — T h i s is m u c h as f o r t h e 

f rac tu re o f t h e shaf t o f t h e u l n a (see p . 2 1 ) . 

F r a c t u r e o f the S h a f t s of b o t h R a d i u s a n d U l n a 

T h i s is a c o m m o n f rac tu re in c h i l d r e n . I t m a y b e c a u s e d b y i n d i r e c t o r 

d i r e c t v i o l e n c e . I f b y t h e f o r m e r , t h e f rac tu res are g e n e r a l l y o b l i q u e , t h e r a d i u s 

g i v i n g w a y in i ts u p p e r , t h e u lna in i ts l o w e r t h i r d ; i f b y t h e la t te r , t h e f r ac tu res 

are t r ansve r se a n d a t t h e s a m e l e v e l . 

D I S P L A C E M E N T . — T h i s va r i e s , b u t t h e b r o k e n b o n e - e n d s g e n e r a l l y o v e r l a p , 

a n d t h e r e is a n g u l a t i o n a n d r o t a t i o n . T h e u p p e r f r a g m e n t o f t h e r ad ius is 

s u p i n a t e d , t h e l o w e r p r o n a t e d (see above, F R A C T U R E o r S H A F T O F R A D I U S ) . 

T r e a t m e n t . — 

F I X A T I O N . — I t is m o s t i m p o r t a n t t h a t th i s f r ac tu re s h o u l d b e s u c c e s s f u l l y 

r e d u c e d , a n d t h e b o n e s k e p t in t h e c o r r e c t p o s i t i o n , o t h e r w i s e c r o s s - u n i o n m a y 

o c c u r b e t w e e n t h e t w o b o n e s , o r t h e y m a y u n i t e in s u c h f a u l t y p o s i t i o n s as t o 

r ende r r o t a t o r y m o v e m e n t s o f t h e f o r e a r m a l m o s t i m p o s s i b l e . 

T h e f o r e a r m is p u t u p in full s u p i n a t i o n , w i t h t h e e lbow r flexed t o a r i g h t 

ang l e , a n d so fixed. T h i s is m a i n t a i n e d b y : ( 1 ) Special supination splints, 

i n c l u d i n g t h e e l b o w , 3 t o 4 w e e k s . ( 2 ) Fixed plaster, i n c h i l d r e n , 3 t o 4 w e e k s . 

( 3 ) Removable plaster case, i n adu l t s , f o r t h e s a m e t i m e . ( 4 ) I f t h e b o n e - e n d s 

c a n n o t o t h e r w i s e b e k e p t in p l a c e , t r a c t i o n is a p p l i e d b y m e a n s o f a Thomas 

arm splint, o r s o m e s imi l a r a p p a r a t u s . 

P H Y S I C A L T R E A T M E N T . — / / the arm is in splints. 

M A S S A G E . — F r o m t h e o u t s e t . T h e a r m s h o u l d b e lef t r es t ing o n t h e sp l in t 

f o r 1 0 d a y s . W h e n , la ter , i t is r e m o v e d f o r t r e a t m e n t , t h e s i te o r s i tes o f t h e 

f rac tu res m u s t b e v e r y c a r e f u l l y s u p p o r t e d . 

M O V E M E N T S ( e . g . , m i d d l e o f shaf t ) .—Fingers , f r o m t h e b e g i n n i n g . Wrist, 

v e r y ca re fu l ly , f r o m 1 0 t h t o 1 2 t h d a y . Elbow, 14 t o 18 d a y s . Radio-ulnar 

joints—pronation a n d s u p i n a t i o n — 3 w e e k s . 

F R E E E X E R C I S E S . — 4 J t o 5 w e e k s . T h e p a t i e n t s h o u l d b e a b l e t o use t h e 

a r m f ree ly in a b o u t 6 w e e k s , b u t s h o u l d n o t u n d e r t a k e l a b o r i o u s w o r k f o r 8 o r 9 

w e e k s . I f t h e a r m is p u t u p in p la s t e r f o r 3 w e e k s , m a s s a g e a n d all m o v e m e n t s 

m a y b e b e g u n as s o o n as t h e p la s t e r is r e m o v e d . L i g h t exe rc i s e s a t 4 w e e k s , 

s t r o n g exe rc i s e s a t 6 t o 7 w e e k s . 

S U R G I C A L T R E A T M E N T . — I f t h e f r ac tu re c a n n o t b e o t h e r w i s e r e d u c e d , 

t h e s u r g e o n w i l l resor t t o o p e n o p e r a t i o n . E i t h e r t h e b o n e s are m e r e l y r e p l a c e d 

in p o s i t i o n b y th i s m e a n s , o r if, a f ter r e d u c t i o n , t h e d i s p l a c e m e n t t e n d s t o r ecu r , 

t h e y are e i the r p l a t e d o r fixed i n t o p l a c e w i t h b o n e p e g s . 

P O S T - O P E R A T I V E T R E A T M E N T . — T h i s m a y b e g i n af ter 10 t o 14 d a y s , w i t h 

m a s s a g e a n d gen t l e m o v e m e n t s . P r o n a t i o n s h o u l d b e d e l a y e d t i l l t h e e n d o f 

t h e t h i rd w e e k . 

C o l l e s ' s F r a c t u r e 

P r o b a b l y n o f rac tu re a p p e a r s m o r e f r e q u e n t l y in o u r m a s s a g e d e p a r t m e n t s 

t h a n d o e s th i s , a n d in p r i v a t e p r a c t i c e a l so w e are c o n s t a n t l y c a l l e d u p o n t o 

dea l w i t h i t . I t is g e n e r a l l y t h e resul t o f a fall o n t h e o u t s t r e t c h e d h a n d , 

w i t h t h e wr i s t e x t e n d e d . I t is c o m m o n e s t i n m i d d l e - a g e d o r o l d w o m e n . 

D I S P L A C E M E N T . — T h e f rac tu re is a t r a n s v e r s e o n e t h r o u g h t h e l o w e s t 

i n c h o f t h e r ad ius , s o m e t i m e s a c c o m p a n i e d b y a b r e a k i n g off o f t h e s t y l o i d 

p r o c e s s o f t h e u lna . I f th i s p r o c e s s is n o t b r o k e n , t h e in te rna l la tera l l i g a m e n t 

is b a d l y w r e n c h e d o r t o r n . T h e l o w e r f r a g m e n t is d i s p l a c e d a n d r o t a t e d 

b a c k w a r d s , d i s p l a c e d r ad i a l l y a n d r o t a t e d r ad i a l l y , a n d d i s p l a c e d u p w a r d s 

(S l e s inge r ) . T h i s d i s p l a c e m e n t cause s t h e t y p i c a l ' d i n n e r - f o r k d e f o r m i t y ' 
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(Fig. 1 6 ) . T h e h a n d is a l so d i s p l a c e d , w i t h t h e l o w e r f r a g m e n t o f t h e r ad ius , t o 

t h e o u t e r s ide . T h e f r ac tu re is o f t e n a n i m p a c t e d , a n d s o m e t i m e s a c o m -

m i n u t e d o n e . 

T h e w r i s t - j o i n t is t h e sea t o f t r a u m a t i c a r thr i t i s , a n d a n i n t ense s y n o v i t i s o f 

t h e shea ths o f t h e f l exo r t e n d o n s is a l w a y s p r e s e n t ; o c c a s i o n a l l y t h o s e o f t h e 

e x t e n s o r s are a f f e c t e d as w e l l , t h o u g h in a less a c u t e d e g r e e . T h e wr i s t 

a n d h a n d are g e n e r a l l y m u c h s w o l l e n a t first, a n d v e r y pa in fu l . B r u i s i n g 

m a y e x t e n d w e l l u p t h e f o r e a r m , o r e v e n 

i n t o t h e u p p e r a r m . T h e r e is a p a r t i c u l a r l y 

t e n d e r p o i n t o v e r t h e in te rna l l a te ra l 

l i g a m e n t . 

T h e s o o n e r t h e d i s p l a c e m e n t i s r e d u c e d , 

t h e b e t t e r a re t h e p r o s p e c t s o f o b t a i n i n g a 

c o r r e c t p o s i t i o n o f t h e l o w e r f r a g m e n t . I f 

th i s r e m a i n s d i s p l a c e d s l i g h t l y b a c k w a r d s , as 

is s o m e t i m e s t h e c a s e , flexion w i l l b e l i m i t e d , 

a n d t h e g r i p w e a k ; a n d a c e r t a in a m o u n t 

o f v i s i b l e d e f o r m i t y wi l l r e m a i n . U n i o n t a k e s 

p l a c e in a b o u t 7 d a y s . 

T r e a t m e n t . — 

F I X A T I O N . — T h e wr i s t is g e n e r a l l y p u t u p in s l igh t do r s i f l ex ion a n d u l n a r 

d e v i a t i o n , t h e f o r e a r m b e i n g h a l f w a y b e t w e e n p r o n a t i o n a n d s u p i n a t i o n . T h e 

a p p a r a t u s u s e d t o m a i n t a i n t h e p o s i t i o n m a y b e : ( 1 ) Caffs splint, w i t h a 

l a rge a rm-s l ing . T h i s sp l in t is t o o we l l k n o w n t o n e e d d e s c r i p t i o n . ( 2 ) Anterior 

and posterior gutter splints. T h e p o s t e r i o r sp l in t e x t e n d s f r o m t h e e l b o w t o 

t h e k n u c k l e s , l e a v i n g t h e m e t a c a r p o - p h a l a n g e a l j o i n t s f ree , t h e a n t e r i o r f r o m 

t h e e l b o w t o j u s t a b o v e t h e wr i s t ( P a g e a n d B r i s t o w ) , w i t h s l ing as a b o v e . 

T h e sp l in t s are t w i s t e d in s u c h a w a y as t o m a i n t a i n t h e u lna r flexion a t 

t h e wr i s t . 

O c c a s i o n a l l y , w h e n t h e r e has b e e n e x t r e m e d i s p l a c e m e n t o f t h e b o n e , t h e 

Fig. 16. — 'Dinner-fork' de-
formity and displacement in 
Colles's fracture. 

Fig. 17.—Todd's splint for Colles's fracture. 

wr i s t is p u t u p in full flexion a n d s u p i n a t i o n o n a r i g h t - a n g l e d w o o d e n sp l in t , 

o r a spec i a l m e t a l o n e k n o w n as Todd's splint (Fig. 1 7 ) . T h i s is n o t k e p t o n 

f o r m o r e t h a n a b o u t 2 4 t o 4 8 h o u r s . 

T h i s m e t h o d o f f i xa t i on k e e p s t h e f r a g m e n t s in g o o d p o s i t i o n , b u t is v e r y 

pa infu l , a n d t e n d s t o s t r e t c h a n d w e a k e n t h e e x t e n s o r m u s c l e s . I f t h e sp l i n t 

u s e d is a r i g h t - a n g l e d w o o d e n o n e , g r e a t c a r e is n e c e s s a r y in b a n d a g i n g i t i n t o 

p l a c e . I t is s o m e w h a t diff icul t t o a p p l y w i t h suff icient firmness t o k e e p t h e 

h a n d in t h e d e s i r e d p o s i t i o n , w i t h o u t m a k i n g t h e b a n d a g e s t o o t i g h t a n d c o n -

s t r i c t i ng t h e c i r c u l a t i o n . 

A f t e r i ts r e m o v a l , a Carr ' s sp l in t is s o m e t i m e s a p p l i e d ; o r t h e wr is t is p u t 
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u p in e x t e n s i o n o n a s t r a igh t sp l in t , w i t h a l a rge p a d o f w o o l o r a t enn i s ba l l 

in t h e h a n d , in o r d e r t o r e s to re do r s i f l ex ion o f t h e wr i s t . 

A s a ru le , t h e sp l in t s are r e t a i n e d fo r 7 t o 10 d a y s , t h o u g h s o m e s u r g e o n s 

p re fe r t h e m t o b e lef t o n f o r r a the r l o n g e r , w h i l e o the r s r e m o v e t h e m in 5 d a y s . 

I n s o m e cases o f i m p a c t e d f r ac tu re , o r in t h o s e w h e r e t he re is n o d i s p l a c e m e n t 

a n d n o m o b i l i t y o f t h e f r a g m e n t s , n o sp l in t a t all is u s e d , b u t m e r e l y a s l ing . 

A d i s a d v a n t a g e o f v e r y e a r l y r e m o v a l o f sp l in t s a p p e a r s t o b e t h a t t h e 

p a t i e n t , n e r v o u s a n d a p p r e h e n s i v e , k e e p s all he r m u s c l e s in c o n t r a c t i o n in 

o r d e r t o p r e v e n t t h e s l igh tes t m o v e m e n t o f t h e wr i s t , a n d t h u s p r o d u c e s p a i n 

a n d stiffness in b o t h wr i s t a n d f ingers . A f t e r t h e r e m o v a l o f t h e sp l in t , e v e n 

a t a l a t e r p e r i o d , a b a n d a g e k e p t r o u n d t h e wr i s t f o r a f e w d a y s a f fords s l i gh t 

s u p p o r t , a n d g i v e s c o n f i d e n c e t o t h e p a t i e n t . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — S i t t i n g , t h e a r m s u p p o r t e d o n a c u s h i o n o n a 

t a b l e . T h e a r m m a y b e a l l o w e d t o res t o n t h e sp l in t d u r i n g t r e a t m e n t f o r 

t h e first 3 o r 4 d a y s , o r m a y b e ca re fu l ly r e m o v e d t o a h a r d c u s h i o n f r o m t h e 

3 r d d a y . 

M A S S A G E . — F r o m t h e b e g i n n i n g . T h e w h o l e a r m a n d h a n d s h o u l d b e 

t r e a t e d , m u c h eff leurage b e i n g g i v e n t o r e d u c e t h e o e d e m a . S p e c i a l a t t e n t i o n 

s h o u l d b e p a i d t o t h e in terna l la te ra l l i g a m e n t . A pa infu l s p o t o f t e n r e m a i n s 

he re w h e n all o t h e r t e n d e r n e s s has d i s a p p e a r e d . G e n t l e f r i c t ions s h o u l d b e 

g i v e n o v e r i t f r o m a b o u t t h e 3 r d d a y . 

M O V E M E N T S . — F i n g e r s : A c t i v e m o v e m e n t s s h o u l d b e g i v e n f r o m t h e 

b e g i n n i n g , t h e p a t i e n t b e i n g t o l d t o m o v e t h e m herse l f as m u c h as p o s s i b l e 

b e t w e e n t r e a t m e n t s . Elbow : F l e x i o n a n d e x t e n s i o n m a y b e g i v e n f r o m t h e 

b e g i n n i n g af ter t h e sp l in t has b e e n r e p l a c e d . Shoulder movements—especially 

in o l d p e o p l e — a r e a d v i s a b l e f r o m t h e b e g i n n i n g , w i t h t h e sp l in t in p o s i t i o n . 

T h e e l b o w s h o u l d b e h e l d firmly in its s e m i f l e x e d p o s i t i o n w h e n g i v i n g r o t a t i o n , 

o r p r o n a t i o n a n d s u p i n a t i o n m a y b e i n c l u d e d in t h e m o v e m e n t . Wrist: 

F l e x i o n a n d e x t e n s i o n m a y b e g i v e n in sma l l r a n g e f r o m t h e 3 rd o r 4 t h d a y . 

Radio-ulnar joints : S u p i n a t i o n a n d p r o n a t i o n m a y b e a d d e d o n t h e 5 t h t o 

7 t h d a y . 

I n cases w h e r e t h e f r ac tu re is k n o w n t o b e i m p a c t e d , o r t he re is n o m o b i l i t y 

o f f r a g m e n t s , m o v e m e n t s m a y b e g i v e n e v e n ear l ier . 

E X E R C I S E S . — T h e s e s h o u l d b e p o s s i b l e in a b o u t 2 J t o 3 w e e k s . A l l in f l am-

m a t i o n s h o u l d b y t h e n h a v e s u b s i d e d . T h e y s h o u l d c o n s i s t o f s u c h exe rc i s e s 

as t u r n i n g t h e d o o r - h a n d l e , o r u s ing t h e wr i s t m a c h i n e , i f a v a i l a b l e , a n d 

p r o n a t i o n a n d s u p i n a t i o n , h o l d i n g a r o d o r p o k e r ( n o t t o o h e a v y ) ; wr i s t 

s h a k i n g , b a c k w a r d a n d f o r w a r d a n d l a t e ra l ly ; m a k i n g a fist, o r s q u e e z i n g a 

r u b b e r ba l l . L a t e r t h e s t r o n g e r exe rc i s e s , as f o r ' s t i f f w r i s t ' (see p . 7 8 ) m a y 

b e a d d e d . 

T h e p a t i e n t s h o u l d b e r e a d y t o d o l i g h t w o r k in a b o u t a m o n t h , a n d h a r d 

w o r k in 6 t o 8 w e e k s . 

A Colles's fracture may be complicated by an accompanying injury to the 
shoulder, consisting of a bruising of the cartilage. Pain arises in the shoulder 
two or three weeks after injury. It should be treated by rest and massage 
only for three weeks, and then movements should be begun (Mennell). 

C h a u f f e u r ' s F r a c t u r e 

T h i s is v e r y c o m m o n a t t h e p r e s e n t d a y , a n d is s o c a l l e d b e c a u s e i t o f t e n 

o c c u r s as t h e resul t o f a b l o w f r o m t h e s t a r t i n g - h a n d l e o f a c a r . I t is a 

f r ac tu re a c r o s s t h e s t y l o i d p r o c e s s o f t h e r ad ius i n t o t h e w r i s t - j o i n t . T h e r e 

is g e n e r a l l y n o d i s p l a c e m e n t . 
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T r e a t m e n t . 

F I X A T I O N . — ( 1 ) S h o r t cock-up splint, l e a v i n g t h e fingers f ree , 10 t o 14 d a y s , 

o r l o n g e r ; t h e n a s l ing o n l y , f o r 1 w e e k . ( 2 ) Plaster, f o r a s im i l a r p e r i o d . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e b e g i n n i n g . 

M O V E M E N T S . — E l b o w , shoulder, a n d fingers, as f o r Col les ' s f r ac tu re . 

Pronation and supination, 7 d a y s . Wrist, 9 t h t o 10 th d a y . 

S e p a r a t e d L o w e r E p i p h y s i s of the R a d i u s 

T h i s , in c h i l d r e n a n d y o u n g p e o p l e u n d e r t h e age o f 2 0 , c o r r e s p o n d s t o 

Co l l e s ' s f r ac tu re in t h e a d u l t , t h e d i s p l a c e m e n t b e i n g s imi la r . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — T h i s is o n t h e s a m e l ines as t h a t o f Col les ' s 

f r ac tu re , b u t s h o u l d b e a d v a n c e d m u c h m o r e s l o w l y , s ince unless t h e f r a g m e n t s 

are in q u i t e c o r r e c t r e l a t ion t o e a c h o t h e r , se r ious d e f o r m i t y m a y resul t , 

as t h e g r o w t h o f t h e r ad ius m a y c e a s e , t h e e p i p h y s i s b e c o m i n g p r e m a t u r e l y 

u n i t e d to t h e d i a p h y s i s , w h i l e t h a t o f t h e u l n a c o n t i n u e s . 

M A S S A G E m a y b e b e g u n e a r l y , t h o u g h th i s is n o t n e c e s s a r y in sma l l c h i l d r e n , 

w h o s e m u s c l e s d o n o t r e a d i l y w a s t e . I t is a d v i s a b l e t o d e l a y flexion a n d 

•extension o f t h e wr i s t f o r 7 t o 10 d a y s , a n d p r o n a t i o n a n d s u p i n a t i o n f o r a 

f o r t n i g h t . 

B O N E S O F T H E W R I S T A N D H A N D 

F r a c t u r e of the S c a p h o i d 

T h i s is a m o s t t r o u b l e s o m e i n j u r y , a n d t h e resu l t o f t r e a t m e n t is o f t e n 

u n s a t i s f a c t o r y . T h e r e is r a r e ly b o n y u n i o n b e t w e e n t h e f r a g m e n t s ; p a i n 

pe r s i s t s f o r a l o n g t i m e ; a r thr i t i s m a y d e v e l o p i n t h e w r i s t - j o i n t , a n d p e r m a n e n t 

w e a k n e s s m a y resul t ( P a g e a n d B r i s t o w ) . 

T h e s c a p h o i d is t h e o n l y c a r p a l b o n e c o m m o n l y f r ac tu r ed . I t is g e n e r a l l y 

b r o k e n ac ros s t h e m i d d l e b y a fall o n t h e wr i s t . 

S Y M P T O M S . — T h e r e is p a i n in t h e ' a n a t o m i c a l s n u f f b o x ' , a n d t e n d e r n e s s 

w h i c h t a k e s a l o n g t i m e t o d i s a p p e a r en t i r e ly . 

T r e a t m e n t . — 

F I X A T I O N . — ( 1 ) Cock-up splint, w i t h t h e wr i s t in full do r s i f l ex ion , t h e fingers 

f ree , a n d t h e t h u m b in a b d u c t i o n a n d o p p o s i t i o n , 3 t o 4 w e e k s ; f o l l o w e d b y 

a b a n d a g e f o r a w e e k o r s o . ( 2 ) Plaster, in a s im i l a r p o s i t i o n . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e b e g i n n i n g ; t h e h a n d s h o u l d b e le f t l y i n g o n t h e 

s p l i n t d u r i n g t r e a t m e n t f o r a b o u t a w e e k ; w h e n r e m o v e d , i t s h o u l d b e ca r e -

fu l ly s u p p o r t e d in d o r s i f l e x i o n . 

M O V E M E N T S . — F i n g e r s and elbow, f r o m t h e b e g i n n i n g . Radio-ulnar joints, 

4 t o 5 d a y s . Wrist, 4 w e e k s . 

E X E R C I S E S . — 6 t o 7 w e e k s . F u l l w o r k : 3 m o n t h s . 

S U R G I C A L T R E A T M E N T . — I n cases w h e r e t h e r e is s e r ious d i s p l a c e m e n t , 

t h e b o n e is s o m e t i m e s r e m o v e d . T h e p r o g n o s i s is n o t v e r y g o o d , a n d m o v e -

m e n t is r a r e ly c o m p l e t e . 

P O S T - O P E R A T I V E T R E A T M E N T . — A s a b o v e . 

F r a c t u r e of the B a s e of the F i r s t M e t a c a r p a l 

(BennetVs Fracture) 

T h i s f rac tu re is c o m m o n in b o x e r s . T h e b a s e o f t h e first m e t a c a r p a l is 

sp l i t u p b y t h e i m p a c t o f t h e t r a p e z i u m . 
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D I S P L A C E M E N T . — T h e r e is a l o n g i t u d i n a l sp l i t u p w a r d s a n d b a c k w a r d s 

f r o m t h e b a s e , i n v o l v i n g t h e c a r p o - m e t a c a r p a l j o i n t . ( T h i s , i t w i l l b e r e m e m -

b e r e d , is t h e ' s a d d l e j o i n t ' , in w h i c h opposition o f t h e t h u m b t a k e s p l a c e ) . T h e 

d i s ta l f r a g m e n t is d i s p l a c e d b a c k w a r d s , c a r r y i n g t h e rest o f t h e t h u m b w i t h i t . 

T r e a t m e n t . — 

F I X A T I O N . — T h e t h u m b is f i x e d in a b d u c t i o n a n d o p p o s i t i o n , b y o n e o f 

t h e f o l l o w i n g m e t h o d s — ( 1 ) T h e h a n d is b a n d a g e d o v e r a tennis ball. ( 2 ) A 

special splint is u s e d . ( 3 ) T h e t h u m b is f i xed in p o s i t i o n b y plaster. 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — T h e w h o l e a r m s h o u l d b e t r e a t e d f r o m t h e b e g i n n i n g . 

M O V E M E N T S . — W r i s t and fingers ( g e n t l y ) a t o n c e . Thumb, 7 t o 1 0 d a y s . 

T h e h a n d m a y b e u s e d f ree ly in a b o u t a m o n t h , b u t s t r e n u o u s use (as b o x i n g ) 

is n o t a d v i s a b l e f o r 2 t o 3 m o n t h s ( P a g e a n d B r i s t o w ) . 

F r a c t u r e of O t h e r M e t a c a r p a l B o n e s 

T r e a t m e n t . — 

O N E A L O N E . — T h e h a n d is b a n d a g e d o v e r a tennis ball f o r a w e e k , w i t h 

a s l ing. M a s s a g e a n d all m o v e m e n t s m a y b e g i v e n f r o m t h e b e g i n n i n g . 

M O R E T H A N O N E . — F i x a t i o n is as a b o v e , o r a spec i a l p las te r sp l in t i s 

a p p l i e d . M o v e m e n t s are g i v e n f r o m t h e t h i r d d a y . 

T h e curve of the tennis bal l is ju s t sufficient to m a i n t a i n the correct curve 

of the m e t a c a r p a l bones . 

F r a c t u r e o f the P h a l a n g e s 

T h e s e f rac tures m a y b e o f t h e shaf t , h e a d , o r ba se o f t h e b o n e . T h e f r ac tu re 

o f t h e shaf t has t h e b e s t p r o g n o s i s . 

T r e a t m e n t . — 

F I X A T I O N . — T h e a f f ec t ed f inger o r f ingers are pa r t i a l l y f l exed a t all j o i n t s 

a n d k e p t in p o s i t i o n , e i the r b y m e a n s o f strapping and a pad, o r o f sma l l gutter 

splints ; o r t h e y m a y b e b a n d a g e d o v e r a tennis ball. I n t h e c a s e o f f r a c t u r e d 

shaf t t h e a p p a r a t u s is r e t a i n e d f o r a b o u t 1 4 d a y s ; in t h e o t h e r cases f o r a f e w 

d a y s o n l y . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — I f r e q u i r e d a t al l , i t m a y b e b e g u n a t o n c e ; t h e w h o l e a r m 

s h o u l d b e t r e a t e d . 

M O V E M E N T S . — F r a c t u r e d shaf t , 7 t o 1 0 d a y s ; f r a c t u r e d h e a d o r b a s e , 2 

t o 3 d a y s . 

V O L K M A N N ' S I S C H E M I C C O N T R A C T U R E 

A f e w w o r d s a re n e c e s s a r y o n t h e a b o v e s u b j e c t , s i n c e t h e c o n d i t i o n is s o 

m u c h m o r e c o m m o n in t h e f o r e a r m a n d h a n d t h a n e l s e w h e r e . I t c o n s i s t s 

o f a c o n t r a c t u r e o f m u s c l e s , t o g e t h e r w i t h n e r v e i n j u r y , a n d is d u e t o c o m -

p res s ion o f t h e ar ter ies a n d v e i n s in t h e l i m b . 

E T I O L O G Y . — I t is c o m m o n e s t i n c h i l d r e n , g e n e r a l l y in t h o s e u n d e r t w e l v e 

y e a r s o f a g e . T h e c a u s e is a pa r t i a l a n d t e m p o r a r y s t o p p a g e o f b o t h ar ter ia l 

a n d v e n o u s c i r c u l a t i o n in t h e p a r t . ( A complete s t o p p a g e w o u l d p r o d u c e 

g a n g r e n e ) . T h i s pa r t i a l d e p r i v a t i o n o f ar ter ia l s u p p l y cause s d e g e n e r a t i o n o f 

t h e m u s c l e s , a n d t h e b l o c k i n g o f t h e v e n o u s r e tu rn cause s i n c r e a s e d e x u d a t i o n 

in t h e t i s sues . 

T h e a c t u a l c a u s e o f t h e s t o p p a g e is e i the r : ( 1 ) Pressure on the vessels b y 

sp l in t s , p las te r , o r t i g h t b a n d a g e s , e s p e c i a l l y in t h e n e i g h b o u r h o o d o f t h e e l b o w ; 

o r ( 2 ) Injury to the arteries and veins, o r pa r t i a l o c c l u s i o n o f t h e m , d u e t o t h e 

t r a u m a itself , o r t o d i sease o f t h e vesse l s . 
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P A T H O L O G I C A L C H A N G E S . — T h e s e are f o u n d in t h e m u s c l e s , n e r v e s , 

a n d sk in : ( 1 ) T h e m u s c l e s d e g e n e r a t e , a n d are r e p l a c e d b y c o n n e c t i v e 

t i ssue . T h e y h a r d e n a n d s h o r t e n , a n d are o f t e n f o u n d t o b e m a t t e d t o g e t h e r . 

( 2 ) T h e n e r v e s are c o m p r e s s e d b y th i s 4 s c a r t i s s u e ' . P r o b a b l y t h e y a l so a r e 

a f f ec t ed b y t h e c u t t i n g of f o f t he i r b l o o d - s u p p l y . ( 3 ) I n t h e sk in , t r o p h i c 

c h a n g e s , r e s e m b l i n g t h o s e f o u n d in a l o w e r m o t o r n e u r o n l e s i o n (see p . 1 1 0 ) 

a p p e a r . 

S Y M P T O M S . — A t the time of compression ( s a y o f ves se l s a t t h e e l b o w ) : ( 1 ) 

S e v e r e a n d i n c r e a s i n g p a i n . ( 2 ) T h e h a n d a n d f ingers b e c o m e s w o l l e n a n d 

d i s c o l o u r e d — f i r s t r e d , t h e n b l u e — a n d b l e b s (b l i s te r s ) a p p e a r . ( 3 ) A v e r y s h o r t 

t i m e suffices f o r se r ious d a m a g e t o b e d o n e . ' C l a w - h a n d ' a p p e a r s in t w e n t y -

f o u r h o u r s , b u t e v e n a f e w h o u r s ' c o m p r e s s i o n m a y d o i r r epa rab l e i n j u r y . 

( 4 ) U l t i m a t e l y , i f t h e p ressure b e n o t r e l i e v e d , t h e r e is n e c r o s i s ( d e a t h ) o f 

t h e sk in a n d m u s c l e s o n t h e f r o n t o f t h e a r m b e l o w t h e e l b o w . 

A F T E R - E F F E C T S . — ( 1 ) T h e f l exo r m u s c l e s are h a r d a n d c o n t r a c t e d , a n d 

s t a n d o u t p r o m i n e n t l y w h e n s t r e t c h e d . ( 2 ) Position of the hand and arm. T h e 

e l b o w is f l exed , t h e f o r e a r m p r o n a t e d , t h e wr i s t a l i t t l e f l e x e d , t h e m e t a c a r p o -

p h a l a n g e a l j o i n t s h y p e r e x t e n d e d , a n d t h e i n t e r p h a l a n g e a l j o i n t s f l e x e d ( c l a w -

h a n d ) . T h e f ingers c a n n o t b e s t r a i g h t e n e d unless t h e wr i s t is f u l l y f l e x e d . 

L a t e r , t h e t h e n a r e m i n e n c e w a s t e s , a n d t h e t h u m b l ies o n t h e s a m e p l a n e as 

t h e f ingers ( ' m o n k e y h a n d ' ) . ( 3 ) Loss of sensation. T h i s o c c u r s in v a r y i n g 

d e g r e e s — a t o n c e , i f t h e n e r v e s are a c t u a l l y d a m a g e d , o r l a t e r i f t h e y are in-

v o l v e d i n t h e s c a r t i s sue . T h e r e m a y b e c o m p l e t e s e n s o r y lo s s i n t h e h a n d , 

a n d t h e n e r v e s o f the f o r e a r m m a y b e h y p e r s e n s i t i v e . S o m e t i m e s all p a s s i v e 

m o v e m e n t cause s p a i n . 

T r e a t m e n t . — 

P R O P H Y L A C T I C T R E A T M E N T . — G r e a t ca re s h o u l d b e t a k e n in a p p l y i n g 

sp l in ts a n d b a n d a g e s — e s p e c i a l l y t o t h e l i m b s o f c h i l d r e n — n o t t o h a v e t h e m 

t o o t i g h t a n y w h e r e . I f swe l l i ng is sti l l p r e sen t , o r l i k e l y t o b e p r e s e n t l a te r , 

a l l o w a n c e m u s t b e m a d e f o r i t . I n a p p l y i n g a s h o r t an t e r i o r f o r e a r m sp l in t , 

t h e m a s s e u s e s h o u l d see t h a t its u p p e r e n d d o e s n o t p ress o n t h e s t ruc tu re s a t 

t h e b e n d o f t h e e l b o w . A n a r m p u t u p in t h e R o b e r t J o n e s p o s i t i o n m a y a l so 

b e b a n d a g e d t o o t i g h t l y in t h e a t t e m p t t o g e t t h e f l e x i o n q u i t e ful l . I n a n y o f 

t h e s e c a s e s , t h e f o l l o w i n g p r o c e d u r e s h o u l d b e o b s e r v e d : — 

1. T h e rad ia l pu l se s h o u l d b e t a k e n a t t h e wr i s t , a n d i ts s t r e n g t h c o m p a r e d 

w i t h t h a t in t h e o p p o s i t e l i m b . 

T h e f inger s h o u l d b e p r e s s e d o n t h e p a t i e n t ' s h a n d , s o as t o w h i t e n t h e p a r t , 

a n d t h e o p e r a t o r s h o u l d see i f t h e b l o o d r e tu rns i m m e d i a t e l y o n r e m o v a l o f 

t h e p ressu re . I f t h e r e is t h e l eas t d o u b t as t o t h e c o r r e c t n e s s o f t h e sp l in t 

o r b a n d a g e , i t s h o u l d b e r e m o v e d a n d r e - a p p l i e d . I t is fa r b e t t e r t o d o s o 

need l e s s ly t h a n t o r i sk s u c h se r ious h a r m t o t h e p a t i e n t . 

2 . No child o u g h t t o b e a l l o w e d t o l e a v e h o s p i t a l f o r a t l eas t t w e n t y - f o u r 

h o u r s af ter his f r ac tu re has b e e n s p l i n t e d f o r t h e first t i m e . I n a n y c a s e , t h e 

p a t i e n t , o r h is p a r e n t s , s h o u l d b e w a r n e d t o r e p o r t immediately t o h is d o c t o r 

i f t h e r e s h o u l d b e — a t a n y t i m e — a n y s ign o f p a i n , o e d e m a , o r d i s c o l o r a t i o n . 

3 . I f a n y s u c h s igns a re n o t i c e d , t h e m a s s e u s e s h o u l d l e t t h e d o c t o r k n o w 

a t o n c e , a n d p e n d i n g his a r r iva l t h e b a n d a g e s o r sp l in t s m u s t b e r e m o v e d . 

M a s s a g e s h o u l d b e a p p l i e d t o t h e m u s c l e s , a n d p a s s i v e m o v e m e n t s t o t h e w r i s t 

a n d f ingers , a n d t h e sp l in t s m u s t n o t b e r e - a p p l i e d un t i l t h e c i r c u l a t i o n is 

n o r m a l aga in . T h e f rac tu re m u s t , o f c o u r s e , b e s u p p o r t e d d u r i n g t h e p r o c e s s . 

R E M E D I A L T R E A T M E N T . — T h e p r o g n o s i s is n o t g o o d in t he se ca se s , b u t 

a subs t an t i a l i m p r o v e m e n t c a n o f t e n b e o b t a i n e d . 

S P L I N T I N G . — T h e c o n t r a c t e d s t ruc tu res are g r a d u a l l y s t r e t c h e d b y a 
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s u c c e s s i o n o f sp l in t s . T h e f o l l o w i n g ( R o b e r t J o n e s m e t h o d ) o r s o m e v a r i a n t 

o f i t , is m o s t o f t e n u s e d . 

First Position : T h e w r i s t a n d m e t a c a r p o - p h a l a n g e a l j o i n t s a re fu l l y 

flexed, a n d t h e i n t e r p h a l a n g e a l j o i n t s a re e x t e n d e d . T h e fingers a re s e p a r a t e l y 

s p l i n t e d in th i s p o s i t i o n . 

Second Position : A sp l in t r e a c h i n g t o t h e wr i s t is a p p l i e d o v e r t h e 

finger-splints, t h e m e t a c a r p o - p h a l a n g e a l j o i n t b e i n g n o w e x t e n d e d . T h e w r i s t 

is st i l l flexed. 

Third Position : A sp l in t is p u t o n o v e r t h e o t h e r s f r o m finger-tips t o 

e l b o w . I t is g r a d u a l l y a l t e r ed as t h e w r i s t is b r o u g h t f r o m flexion t o h y p e r e x -

t e n s i o n . T h e final p o s i t i o n is m a i n t a i n e d f o r s o m e w e e k s . 

P H Y S I C A L T R E A T M E N T D U R I N G T H E P E R I O D O F S P L I N T I N G . — 

M A S S A G E . — T h e h a n d m a y b e m a s s a g e d w h e n e v e r t h e sp l in t s are r e m o v e d 

f o r a l t e ra t ion , a n d t h e a r m a n d f o r e a r m b e t r e a t e d d a i l y . T h e e x t e n s o r s o f 

t h e wr i s t m a y r e c e i v e s t i m u l a t i n g m a s s a g e , b u t t h e flexor a s p e c t o f t h e f o r e a r m 

m u s t b e t r e a t e d w i t h g e n t l e n e s s , k n e a d i n g — w i t h t h e p a l m o f t h e h a n d o r w i t h 

t h e fingers—and eff leurage b e i n g t h e b e s t m o v e m e n t s . I t is w e l l t o s o a k 

t h e p a t i e n t ' s a r m in h o t w a t e r b e f o r e t r e a t m e n t , in o r d e r t o so f t en t h e t i s sues . 

T h e w h i r l p o o l b a t h , i f a v a i l a b l e , is b e t t e r s t i l l . 

M O V E M E N T S . — P a s s i v e a n d a c t i v e m o v e m e n t s t o e l b o w a n d s h o u l d e r m u s t 

n o t b e n e g l e c t e d . E x t e n s i o n o f t h e e l b o w a n d s u p i n a t i o n o f t h e f o r e a r m are 

i m p o r t a n t , as t h e s e m o v e m e n t s a re l i m i t e d . ( T h e e x i s t e n c e o f t h e o r ig ina l 

i n j u r y — f r a c t u r e o r d i s l o c a t i o n — m a y o f c o u r s e h a v e t o b e c o n s i d e r e d in t h e 

e a r l y s t ages . ) W h e n t h e sp l in t s are r e m o v e d , s t r e t c h i n g m a n i p u l a t i o n s a n d 

a c t i v e m o v e m e n t s m a y b e g i v e n ; e .g . , a t t h e e a r l y s t age w h e n t h e i n t e r p h a l a n g e a l 

j o i n t s h a v e b e e n s p l i n t e d in e x t e n s i o n , b u t t h e m e t a c a r p o - p h a l a n g e a l j o i n t s 

a re st i l l flexed, p a s s i v e a n d a c t i v e e x t e n s i o n are g i v e n t o t h e la t te r . 

I f t h e h a n d is n o t s p l i n t e d as d e s c r i b e d a b o v e , b u t m a s s a g e a n d m o v e m e n t s 

a l o n e are u s e d p l u s s o m e s i m p l e sp l in t , t h e resu l t is r a r e ly s o s a t i s f a c t o r y . T h e 

s p l i n t m a y h a v e a h i n g e a l l o w i n g t h e e x t e n s i o n o f fingers a n d wr i s t t o b e g r a d -

u a l l y i n c r e a s e d , b u t i t is v e r y diff icul t t o k e e p t h e s m a l l fingers o f a c h i l d i n 

g o o d p o s i t i o n unless t h e y are s p l i n t e d s e p a r a t e l y , o r e v e n t o p r e v e n t t h e h a n d 

f r o m s l i pp ing b a c k w a r d o n t h e sp l in t , s o t h a t t h e wr i s t is n o l o n g e r fu l ly 

e x t e n d e d . T h e m a s s a g e t r e a t m e n t s h o u l d b e ca r r i ed o u t as a b o v e , a n d t h e 

p a s s i v e m o v e m e n t s s h o u l d f o l l o w t h e s a m e p r i n c i p l e s as t h e R o b e r t J o n e s 

m e t h o d o f sp l in t ing , t h e finger-joints, t h e m e t a c a r p o - p h a l a n g e a l j o i n t s , a n d t h e 

w r i s t - j o i n t b e i n g e x t e n d e d s u c c e s s i v e l y , a n d t h e sp l in t a l t e r ed f r o m t i m e t o 

t i m e . 

S U R G I C A L T R E A T M E N T . — O p e r a t i o n s are o c c a s i o n a l l y p e r f o r m e d , t h e 

m u s c l e s b e i n g f reed f r o m sca r t i ssue , a n d t h e n e r v e b r a n c h e s d i s s e c t e d o u t . 

T h e a f f ec t ed m u s c l e s are l e n g t h e n e d . T h e i r t e n d o n s are s o m e t i m e s d i v i d e d a n d 

a t t a c h e d t o t h o s e o f o t h e r h e a l t h y m u s c l e s p e r f o r m i n g s imi l a r a c t i o n s , i f s u c h 

e x i s t . T h e resul t s o f o p e r a t i o n a re r a r e l y v e r y s a t i s f a c t o r y . 

P O S T - O P E R A T I V E T R E A T M E N T . — ( 1 ) A s s o o n as o r d e r e d , m a s s a g e m a y b e 

c a r r i e d o u t in t h e w a y d e s c r i b e d a b o v e . ( 2 ) T h e m o b i l i t y r e g a i n e d a t t h e 

o p e r a t i o n m u s t b e m a i n t a i n e d b y p a s s i v e m o v e m e n t s . ( 3 ) A l l m u s c l e g r o u p s 

s h o u l d b e r e - e d u c a t e d , flexors as w e l l as e x t e n s o r s . ( 4 ) F a r a d i s m m a y b e u s e d 

t o s t i m u l a t e i n d i v i d u a l m u s c l e s . 
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CHAPTER III 

FRACTURES OF THE LOWER EXTREMITY 

Femur—Patella—Tibia—Fibula—Tibia and fibula—Bones of foot—-Re-education in 
walking. 

T H E F E M U R 

W e wi l l c o n s i d e r as t y p i c a l f rac tu res t h o s e o f : ( 1 ) The neck ; ( 2 ) The shaft 

( u p p e r , m i d d l e , o r l o w e r t h i r d ) ; ( 3 ) The lower extremity, i n v o l v i n g t h e k n e e -

j o i n t . B u t first i t is n e c e s s a r y t o s a y s o m e t h i n g a b o u t t h e s p l i n t i n g o f t h e s e 

f r ac tu res . 

S P L I N T I N G O F T H E F E M U R . — I t i s essent ia l , in a l m o s t all c a ses o f 

f r ac tu re o f t h e f e m u r , t o a p p l y traction t o t h e i n j u r e d l i m b , in o r d e r t o c o r r e c t 

a n y o v e r l a p p i n g o f t h e b o n e s , a n d c o n s e q u e n t s h o r t e n i n g o f t h e l e g .; a n d t o 

m a i n t a i n th i s t r a c t i o n un t i l u n i o n is f i rm, as o t h e r w i s e r e - d i s p l a c e m e n t m a y 

b e b r o u g h t a b o u t b y t h e pu l l o f t h e p o w e r f u l m u s c l e s o f 

t h e t h i g h . 

I n a p p l y i n g t r a c t i o n t o a l i m b , i t is n e c e s s a r y t h a t t h e r e 

s h o u l d b e s o m e f i x e d p o i n t f r o m w h i c h t h e s t r e t c h i n g f o r c e 

c a n a c t — t h a t i s , as w e l l as t r a c t i o n t h e r e m u s t b e counter-

traction. T h i s c o u n t e r - t r a c t i o n is o b t a i n e d in v a r i o u s w a y s 

b y t h e d i f ferent t y p e s o f sp l in t s . 

1. The Thomas splint i s , in o n e o r m o r e o f i ts f o r m s , 

f ami l i a r t o al l . T h e s i m p l e s t v a r i e t y c o n s i s t s o f a l ea the r -

c o v e r e d r ing , w h i c h s h o u l d fit a c c u r a t e l y r o u n d t h e u p p e r 

p a r t o f t h e t h i g h , l y i n g c l o s e b e l o w t h e t u b e r o s i t y o f t h e 

i s c h i u m . F r o m th i s r ing t w o s ide -ba r s p a s s d o w n w a r d s , a n d 

are j o i n e d a t t he i r l o w e r e n d s b y a n o t c h e d c r o s s - p i e c e . 

T h e l i m b is s u p p o r t e d in t h e sp l i n t b y f lannel s l ings 

s t r e t c h e d b e t w e e n t h e s i de -ba r s . T w o b a n d s are a f f ixed t o 

t h e s ides o f t h e l i m b b y m e a n s o f c i r c u l a r s t r ips o f a d h e s i v e 

p l a s t e r o r b y s o m e s imi l a r m e t h o d . B e l o w t h e l e v e l o f t h e 

f o o t t h e s e b a n d s are f a s t e n e d t o a flat p i e c e o f w o o d , o r 

' s p r e a d e r ' , w h i c h in i ts t u r n is a t t a c h e d t o t h e c r o s s - p i e c e a t 

t h e e n d o f t h e sp l i n t . S o m e t i m e s , i n s t e a d o f b e i n g t h u s 

a t t a c h e d d i r e c t l y t o t h e e n d o f t h e sp l in t , t h e b a n d s are 

f i x e d t o a s l i d ing b a r p l a c e d a c r o s s i t , a n d t h i s m a y 

b e d r a w n d o w n b y m e a n s o f a s c r e w c o n n e c t e d t o t h e e n d 

b a r o f t h e sp l in t , s o t h a t t h e a m o u n t o f t r a c t i o n m a y b e f e X J ^ k T b y 
i n c r e a s e d a t w i l l (Fig. 1 8 ) . T h e p ressu re o f t h e r i ng Thomas's splint, 

a g a i n s t t h e i s ch ia l t u b e r o s i t y p r o v i d e s t h e c o u n t e r - t r a c t i o n . 

T h e e n d o f t h e sp l in t res ts o n a b l o c k o r s a n d - b a g , s o t h a t t h e l e g is k e p t 

c l ea r o f t h e b e d ; o r t h e l e g is s l u n g f r o m a b e a m o v e r h e a d . T h i s f o r m o f 

sp l in t is o f t e n u s e d f o r c h i l d r e n a n d y o u n g p e o p l e . I n a d u l t s t h e t r a c t i o n 

is m o r e o f t e n a p p l i e d b y m e a n s o f a w e i g h t a n d p u l l e y . 
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2 . T h e m o r e e l a b o r a t e f o r m s o f t h e a p p l i c a t i o n o f t r a c t i o n c a n n o t b e 

d e s c r i b e d he re . M a n y o f t he se , l i ke t h e Hodgen splint, u se t h e w e i g h t o f t h e 

p a t i e n t ' s b o d y as c o u n t e r - t r a c t i o n b y ra is ing t h e f o o t o f t h e b e d s i x i n c h e s 

o r m o r e o n w o o d e n b l o c k s . T h i s o b v i a t e s t h e n e c e s s i t y o f t h e r ing p re s s ing 

o n t h e i sch ia l t u b e r o s i t y , a n d t h u s a v o i d s t h e d a n g e r t o t h e p a t i e n t ' s sk in f r o m 

f r i c t i o n in t h a t r e g i o n . T h e h i p m a y b e k e p t m o r e o r less flexed a c c o r d i n g 

t o t h e h e i g h t a t w h i c h i t is s lung u p f r o m t h e b e d . I f i t is t o b e abducted t h e 

o v e r h e a d b e a m is p l a c e d d i a g o n a l l y ac ros s t h e b e d , b e i n g neare r i ts e d g e o n t h e 

p a t i e n t ' s s o u n d s ide a t t h e h e a d , a n d neare r t h e i n j u r e d s ide a t t h e f o o t ( B a l k a n 

b e a m ) . I n t h e H o d g e n sp l in t , a n d in s o m e va r i e t i e s o f t h e T h o m a s , t h e k n e e 

is s l i g h t l y flexed. 

3 . ''Gallows'' splint f o r sma l l c h i l d r e n . B o t h l egs are s lung u p v e r t i c a l l y 

a t r i gh t ang les t o t h e t r u n k b y m e a n s o f s t r a p p i n g a n d c o r d s t o a b a r o v e r 

t h e c h i l d ' s b e d . T h e w e i g h t o f t h e b o d y exe r t s t h e t r a c t i o n . 

4 . Plaster is s o m e t i m e s u s e d , in t h e f o r m o f a s p i c a r o u n d t h e a f fec ted l i m b 

a n d t h e p e l v i s . T h i s is g e n e r a l l y f o r t h e p u r p o s e o f m a i n t a i n i n g t h e l i m b in 

a b d u c t i o n . 

5. Transfixion pins and extension caliper. S o m e t i m e s , i n s t e a d o f f a s t e n i n g 

t h e l e g t o t h e e n d o f t h e sp l in t , o r d i r e c t t o a w e i g h t a n d p u l l e y a p p a r a t u s , b y 

a d h e s i v e s t r a p p i n g , b a n d a g e s , e t c . , t h e f i x a t i o n is c a r r i ed 

o u t b y m e a n s o f a s tee l r o d t a k e n r i gh t t h r o u g h t h e 

l o w e r e x t r e m i t y o f t h e f e m u r , o r b y a c a l i p e r a p p a r a t u s 

r e s e m b l i n g a p a i r o f t o n g s , w h i c h g r ip s t h e f e m u r f i r m l y 

j u s t a b o v e t h e c o n d y l e s , b u t d o e s n o t p e n e t r a t e d e e p l y 

i n t o t h e b o n e . T h e w e i g h t is a t t a c h e d t o th i s a p p a r a t u s . 

T h e s e m e t h o d s , p r o v i d e d t h a t t h e p a t i e n t c a n b e a r t h e m 

a n d t h a t t h e r e is n o d a n g e r o f seps is , h a v e t h e a d v a n t a g e 

o f l e a v i n g t h e k n e e f ree , so t h a t i t c a n b e m o v e d f r o m 

t h e b e g i n n i n g , a n d s u b s e q u e n t stiffness in t h e j o i n t b e 

a v o i d e d . 

A l l t he se sp l in ts s h o u l d h a v e a f o o t p i e c e so a r r a n g e d 

t h a t t h e f o o t is k e p t a t a r i gh t a n g l e w i t h t h e l eg . G r e a t 

c a r e m u s t b e t a k e n in r e s to r ing t o i ts c o r r e c t p o s i t i o n a n y 

p a r t o f t h e a p p a r a t u s w h i c h has b e e n r e m o v e d f o r t reat-

m e n t . I f n o nurse is in a t t e n d a n c e , t h e ca re o f t h e 

p a t i e n t ' s sk in b e c o m e s t h e r e s p o n s i b i l i t y o f t h e m a s s e u s e . 

T h i s n e e d s spec i a l a t t e n t i o n in cases w h e r e c o u n t e r -

t r a c t i o n is o b t a i n e d b y pressure o n t h e t u b e r o s i t y o f t h e 

i s c h i u m . T h e sk in he re m a y b e d r a w n u p w a r d s o r d o w n -

Fig. 19.—The walking w a r d s f r o m u n d e r t h e r ing , s o t h a t t h e s a m e p a r t d o e s 

caliper splint. n o t a l w a y s r e c e i v e t h e pressure . 

The walking caliper is u s e d w h e n i t is c o n s i d e r e d 

a d v i s a b l e f o r t h e p a t i e n t t o w a l k , b u t w h e n u n i o n o f t h e b o n e is n o t 

suff ic ient ly s t r o n g t o a l l o w o f t h e w e i g h t o f t h e b o d y b e i n g sa fe ly t r a n s m i t t e d 

t h r o u g h t h e i n ju r ed l i m b t o t h e g r o u n d . T h e w a l k i n g ca l ipe r r e semb le s a 

T h o m a s sp l in t , b u t t h e e n d s o f t h e s ide -ba r s , i n s t ead o f b e i n g j o i n e d b y a 

c r o s s - p i e c e , are i n se r t ed i n t o t h e s ides o f t h e hee l o f t h e b o o t (Fig. 1 9 ) . 

T h e y are o f suff icient l e n g t h t o k e e p t h e p a t i e n t ' s hee l a t leas t § in . a b o v e 

t h e u p p e r sur face o f t h e hee l o f t h e b o o t — s o t h a t t h e b o d y w e i g h t is t rans-

m i t t e d f r o m t h e i sch ia l t u b e r o s i t y t o the r ing o f t h e sp l in t , o n w h i c h i t res ts , 

a n d t h e n c e d o w n t h e s ide -bars t o t h e hee l o f t h e b o o t , a n d so t o t h e g r o u n d , 

a n d d o e s n o t pass t h r o u g h t h e b o n e s a n d j o i n t s o f t h e i n ju r ed l e g , w h i c h , 

as i t w e r e , h a n g s free w i t h i n t h e sp l in t . T h e hee l o f t h e b o o t o f t h e s o u n d 

l eg is ra i sed f i n . 
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F r a c t u r e s o f the N e c k 

F r a c t u r e s in th i s r e g i o n m a y t a k e p l a c e h i g h in t h e n e c k c l o s e t o t h e h e a d , 

o r l o w d o w n nea r t h e t r o c h a n t e r s . T h e f o r m e r c o r r e s p o n d s t o w h a t is o f t e n 

c a l l e d a n ' i n t r a c a p s u l a r ' , t h e l a t t e r t o a n ' e x t r a c a p s u l a r ' f r ac tu re . N e i t h e r 

t e r m is q u i t e a c c u r a t e , b e c a u s e e i the r f r ac tu re m a y b e p a r t l y w i t h i n a n d p a r t l y 

w i t h o u t t h e c a p s u l e , s ince th i s l i g a m e n t is a t t a c h e d m u c h nea re r t o t h e t r o -

c h a n t e r s in f r o n t t h a n a t t h e b a c k . T h e h i g h f rac tu re is m o s t c o m m o n in 

e l d e r l y o r o l d w o m e n , a n d t a k e s p l a c e as t h e resul t o f i n d i r e c t v i o l e n c e , gene r -

a l ly o f a t r i v i a l c h a r a c t e r . T h e l o w f rac -

t u r e o c c u r s m o s t f r e q u e n t l y in w o r k i n g 

m e n o f m i d d l e a g e , a n d is u s u a l l y c a u s e d 

b y d i r e c t v i o l e n c e — e . g . , a b l o w o n t h e 

g r e a t t r o c h a n t e r . 

D I S P L A C E M E N T . — T h e l o w e r frag-

m e n t is d i s p l a c e d u p w a r d s a n d r o t a t e d 

o u t w a r d (Fig. 2 0 ) . T h e l e g is t h e r e f o r e 

a d d u c t e d a n d r o t a t e d o u t , a n d t h e r e is 

m o r e o r less s h o r t e n i n g . I m p a c t i o n 

s o m e t i m e s t a k e s p l a c e , e s p e c i a l l y in 

f rac tu res d u e t o d i r e c t v i o l e n c e . B o n y 

u n i o n is t h e rule in t h e l o w e r f rac tu re ; 

b u t in t h e h i g h e r o n e , n o n - u n i o n , o r 

f i b rous u n i o n o n l y , is c o m m o n . 

T r e a t m e n t . — 

T R E A T M E N T O F O L D A N D W E A K 

P A T I E N T S 

F I X A T I O N . — T h e s e are n o t k e p t in 

b e d l o n g e r t h a n is a b s o l u t e l y n e c e s s a r y , 

o w i n g t o the i r l i a b i l i t y t o d e v e l o p l u n g 

t r o u b l e s . T h e y are g e n e r a l l y a l l o w e d t o 

s i t u p in b e d , a n d t h e l egs are k e p t in 

a b d u c t i o n b y sand-bags. I n a f e w w e e k s 

a w a l k i n g ca l ipe r , o r p las te r c a s e , is f i t ted , a n d t h e p a t i e n t is e n c o u r a g e d 

t o g e t a b o u t , e v e n i f t h e f rac ture s h o w s n o s ign o f u n i o n . T h e r e are , h o w e v e r , 

s o m e o l d a n d v e r y f eeb l e pa t i en t s w h o are n e v e r a b l e t o w a l k a g a i n af ter t h e 

a c c i d e n t . 

P H Y S I C A L T R E A T M E N T . — I f o r d e r e d , th i s cons i s t s o f g e n t l e m a s s a g e as 

s o o n as t h e p a t i e n t has r e c o v e r e d f r o m t h e s h o c k o f t h e a c c i d e n t . G e n t l e a c t i v e 

m o v e m e n t s are a d d e d in a f e w w e e k s . T h e p a t i e n t n e e d s ass i s t ance in w a l k i n g 

w i t h a ca l ipe r , a n d la ter , i f she is a b l e t o d i s c a r d th i s , she m u s t b e h e l p e d t o 

w a l k as c o r r e c t l y as p o s s i b l e . 

T R E A T M E N T O F Y O U N G E R A N D S T R O N G E R P A T I E N T S 

F I X A T I O N . — T h e f r ac tu re is se t , a n d m a i n t a i n e d in a b d u c t i o n f o r t w o 

m o n t h s , e i the r b y : ( 1 ) A plaster spica ; ( 2 ) A Thomas or Hodgen splint ; o r 

( 3 ) Special abduction splints. 

S o m e t i m e s t h e l e g is s u p p o r t e d b y sand-bags f o r a m o n t h af te r a n y o f t h e 

a b o v e are r e m o v e d . 

P H Y S I C A L T R E A T M E N T . — I f t h e l i m b is o n a T h o m a s o r H o d g e n sp l in t : — 

M A S S A G E . — E f f l e u r a g e a n d k n e a d i n g m a y b e a p p l i e d a t o n e e t o a n y p a r t o f 

t h e l i m b t h a t c a n b e r e a c h e d w i t h o u t d i s t u r b i n g t h e a p p a r a t u s . F r i c t i o n s 

Fig. 20.—Displacement in fracture of 
neck of femur, A , Gluteus medius; B , 
Gluteus minimus ; C , Pyriformis ; D, 
Gemellus superior ; E, Obturator internus; 
F, Gemellus inferior ; G, Obturator exter-
num; H , Quadratus femoris; | , Psoas 
major; J , Iliacus ; K, Gluteus maximus; 
L , Obturator externus. (After Gray.) 
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r o u n d t h e k n e e - j o i n t a n d la tera l m o v e m e n t o f t h e pa t e l l a a re i m p o r t a n t . 

T h e l o w e r l e g is c o v e r e d b y s t r a p p i n g , b u t t h e f o o t a n d a n k l e m a y b e 

t r ea t ed . 

M O V E M E N T S . — T o e s and ankle, f r o m t h e b e g i n n i n g , t h e f o o t - p i e c e b e i n g 

r e m o v e d . T h e knee c a n n o t b e m o v e d w h i l e t h e t r a c t i o n a p p a r a t u s is in 

p l a c e , b u t c o n t r a c t i o n s o f t h e q u a d r i c e p s w i t h o u t m o v e m e n t o f t h e j o i n t a re 

safe a n d n e c e s s a r y , a n d wi l l p r e v e n t — o r a t leas t m i n i m i z e — t h e o t h e r w i s e 

i n e v i t a b l e a t r o p h y o f t he se m u s c l e s . Contractions of the glutei and abdom-

inal muscles m a y a l so b e p r a c t i s e d b y t h e p a t i e n t . 

After Removal of the Fixation Apparatus 

M A S S A G E . — B r i s k massage o f t h e w h o l e l i m b m a y b e g i v e n . T h e c a l f 

m u s c l e s a n d g lu t e i n e e d spec i a l a t t e n t i o n . 

M O V E M E N T S . — K n e e Movements m u s t b e b e g u n , a n d p r a c t i s e d a s s i d u o u s l y , 

as stiffness in th i s j o i n t is o n e o f t h e m o s t u n f o r t u n a t e c o n s e q u e n c e s o f a 

f r ac tu re o f t h e f e m u r a t a n y l e v e l . T h e p a t i e n t w i l l b e g i n b y t r y i n g t o f l ex 

t h e k n e e a c t i v e l y w i t h t h e h e l p o f t h e o p e r a t o r , w h o s u p p o r t s t h e t h i g h , a n d 

la te r , f o r c e d m o v e m e n t s m u s t b e a d d e d . 

Hip Movements.—Flexion a n d e x t e n s i o n m a y b e fa i r ly eas i ly r ega ined , a s 

p r o b a b l y t h e p a t i e n t has m a d e suff icient m o v e m e n t s o f t h e t r u n k t o p r e v e n t 

ser ious f ixa t ion ; a b d u c t i o n a n d i n w a r d r o t a t i o n p r e sen t t h e g rea te s t diffi-

c u l t y . T h e m o v e m e n t s m u s t b e g r a d u a l l y i n c r e a s e d , w i t h p e r s e v e r a n c e o n 

t h e p a r t o f b o t h p a t i e n t a n d m a s s e u s e . 

When the Patient Gets up 

T h e p a t i e n t m a y b e a l l o w e d t o g e t u p a t t h e e n d o f t h e 3 r d m o n t h , 

o r la ter , a c c o r d i n g t o t h e c o n d i t i o n o f t h e b o n e as a sce r t a ined b y m e a n s 

o f t h e X r a y s . H e is n o w g i v e n a w a l k i n g ca l ipe r . A t th i s s t age t w o 

p o i n t s in t h e t r e a t m e n t s t a n d o u t as s p e c i a l l y i m p o r t a n t : ( 1 ) The patient 

must be content to resume activity slowly and gradually. I f he sits f o r h o u r s 

w i t h his f o o t r es t ing o n t h e f loor , o r w a l k s un t i l h e is e x h a u s t e d , h e w i l l 

suffer f r o m seve re a n d pe rs i s t en t swe l l i ng o f t h e l o w e r l eg a n d f o o t , w h i c h 

wi l l b e m o s t diff icul t t o c u r e . T h i s app l i e s n o t o n l y t o all cases o f f r ac -

t u r e d f e m u r , b u t in s o m e d e g r e e a l so t o in jur ies o f t h e b o n e s o f t h e l o w e r l e g . 

( 2 ) The muscles of the leg should be assiduously exercised d u r i n g t h e t i m e h e is 

w a l k i n g w i t h a ca l ipe r , a n d n o t p u t t i n g w e i g h t o n t h e l i m b ; o t h e r w i s e , w h e n 

h e d i s ca rd s h is ca l ipe r , h e wi l l d e v e l o p flat f o o t o r s o m e s imi la r d i s a b i l i t y , 

o w i n g t o the i r w e a k e n e d c o n d i t i o n . 

E X E R C I S E S s u c h as t h e f o l l o w i n g m a y b e g i v e n . — 

A. In half-lying or lying.—2-Leg-abduction a n d - a d d u c t i o n (a) f ree , 

(b) res i s ted . L e g - a b d u c t i o n a n d - inpress ing . L e g - r o t a t i o n - i n , c o n c e n t r i c a n d 

e c c e n t r i c . A l t e r n a t e - ( o r 2 - ) k n e e - u p d r a w i n g (a) f ree, (b) res i s ted . L e g - o u t -

s t r e t c h i n g ( res i s t ed ) . 

B. In sitting or stride-sitting.—(On t a b l e ) L e g - s w i n g i n g (a) f ree , (b) w i t h 

w e i g h t a t t a c h e d t o f o o t . K n e e - b e n d i n g a n d - s t r e t ch ing . ( O n s t o o l ) K n e e -

r o t a t i o n in a n d o u t . A l l f o o t exe rc i se s e x c e p t t h o s e fo r e v e r s i o n (see p . 8 4 ) . 

C. In standing (on the sound leg).—(Between t w o cha i r s ) L e g - s w i n g i n g 

f o r w a r d a n d b a c k w a r d . ( B e t w e e n t w o cha i r s ) L e g - f o r w a r d a n d - b a c k w a r d -

c a r r y i n g ( s l o w l y ) . ( B e t w e e n t w o cha i r s ) K n e e - u p b e n d i n g a n d l o w e r i n g . ( O n 

l o w p l a t f o r m o r s t o o l ) L e g - c i r c l i n g (a) f ree , (b) r es i s ted . 

L a t e r , w h e n t h e p a t i e n t a c t u a l l y b e g i n s t o t a k e w e i g h t o n t h e i n j u r e d l e g , 

h is s t a n d i n g a n d w a l k i n g s h o u l d b e m o s t ca re fu l ly s u p e r v i s e d . T h i s is a m a t t e r 

w h i c h is o f t e n d i s r e g a r d e d . E v e r y p a t i e n t a f te r a n i n j u r y t o t h e l o w e r e x t r e m i t y 

t e n d s t o e v e r t his f o o t ; e v e r y o n e is a p o t e n t i a l v i c t i m o f f l a t - foo t . T h i s f a c t 



F R A C T U R E S O F T H E L O W E R E X T R E M I T Y 3 3 

c a n n o t b e t o o m u c h e m p h a s i z e d . I f n e c e s s a r y , t h e b o o t s h o u l d b e r a i s ed o n 

t h e inner s ide . 

F o r re-education in walking, see p . 4 4 . 

Free exercises f o r stiff h i p a n d k n e e [see p p . 8 0 - 8 2 ) a re a d d e d a t th is s t a g e . 

F r a c t u r e s of t h e S h a f t 

U P P E R T H I R D 

D I S P L A C E M E N T . — T h e u p p e r f r a g m e n t is f l e x e d b y t h e p s o a s a n d i l i a c u s . 
a b d u c t e d b y t h e g lu t e i , a n d o u t w a r d l y r o t a t e d b y t h e s h o r t m u s c l e s a t t a c h e d 
t o t h e g rea t t r o c h a n t e r ; t h e l o w e r o n e a d d u c t e d a n d d r a w n 
u p w a r d s . 

T r e a t m e n t . — 

F I X A T I O N . — T h e h i p is p u t u p in flexion a n d a b d u c t i o n , 
a n d t r a c t i o n a p p l i e d b y m e a n s o f o n e o f t h e a b o v e -
d e s c r i b e d sp l in t s . 

M I D D L E T H I R D 

D I S P L A C E M E N T . — T h e u p p e r f r a g m e n t is flexed b y t h e 

i l i o p s o a s , a n d d r a w n i n w a r d b y t h e a d d u c t o r s ; t h e l o w e r 

t i l t ed b a c k w a r d s b y t h e l o w e r p a r t o f a d d u c t o r m a g n u s , 

a n d d r a w n u p w a r d s b y t he h a m s t r i n g s a n d r ec tus f e m o r i s . 

T h e r e is g e n e r a l l y a g o o d dea l o f o v e r l a p p i n g , w i t h m a r k e d 

s h o r t e n i n g o f t h e leg {Fig. 2 1 ) . 

T r e a t m e n t . — 

F I X A T I O N . — T r a c t i o n b y Thomas splint, gallows splint, 
plaster, e t c . , t he l eg in a l ine w i t h i ts f e l l o w . 

L O W E R T H I R D 

D I S P L A C E M E N T . — T h i s m a y b e c o n s i d e r a b l e , m a k i n g 

t h e i n j u r y a v e r y se r ious o n e . T h e low r er f r a g m e n t is t i l t e d 

b a c k w a r d s b y t he g a s t r o c n e m i u s ; t h e u p p e r is a d d u c t e d a n d 

flexed. T h e u p p e r e n d o f t h e l o w e r f r a g m e n t m a y press 

o n vesse ls o r n e r v e s in t h e p o p l i t e a l s p a c e ; t h e u p p e r f r a g m e n t m a y p i e r c e 

t h e r ec tu s o r c ru reus . 

T r e a t m e n t . — 

F I X A T I O N . — T r a c t i o n b y a Thomas o r Hodgen splint w i t h t h e k n e e flexed. 

I n all t hese cases , t h e sp l in ts are w o r n f o r a b o u t t w o m o n t h s — a l i t t le less in 
f rac tures o f t h e l o w e r t h i r d — a n d are s o m e t i m e s s u c c e e d e d b y s u p p o r t b y 
s a n d b a g s f o r a n o t h e r m o n t h . T h e walking caliper m a y b e w o r n f o r t w o m o n t h s 
o r m o r e . 

P H Y S I C A L T R E A T M E N T . — I n al l f r ac tu res o f t h e shaf t t h e p h y s i c a l t r ea t -
m e n t is s imi la r t o t h a t d e s c r i b e d a b o v e f o r f rac tures o f t h e f e m u r g e n e r a l l y . 

T - S h a p e d F r a c t u r e s in to the K n e e - j o i n t 

D I S P L A C E M E N T . — T h e f rac ture is a t r ansve r se o n e j u s t a b o v e t h e c o n d y l e s , 
a n d a v e r t i c a l l ine o f f r ac tu re runs d o w n i n t o t h e j o i n t . I t is a n a l o g o u s w i t h 
t h e T - s h a p e d f rac tu re a t t h e e l b o w . T h e r e is t r a u m a t i c a r th r i t i s o f t h e k n e e -
j o i n t , a n d m u c h swe l l i ng . 

T r e a t m e n t . — 

F I X A T I O N . — T r a c t i o n w i t h t h e k n e e in e x t e n s i o n , 4 w e e k s o r l o n g e r . 
L a t e r (a f te r t h e 2 n d m o n t h ) , walking caliper, f o r a b o u t 2 m o n t h s . 

Fig. 21. — Dis-
placement in frac-
ture of middle of 
shaft of femur. 

3 
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P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — A s f o r f rac tures o f shaf t . 

M O V E M E N T S . — F o o t and ankle f r o m t h e b e g i n n i n g . Hip, as far as a p p a r -

a tus a l l o w s , as s o o n as p o s s i b l e . Knee, e n d o f 4 t h w e e k . T h e m o v e m e n t m u s t 

b e v e r y g e n t l e a t first, a n d n e v e r f o r c e d . 

L a t e r t r e a t m e n t as f o r o t h e r f rac tu res o f t h e f e m u r . 

O P E R A T I O N S O N T H E S H A F T . — S o m e t i m e s , o w i n g t o t h e i m p o s s i b i l i t y 

o f g e t t i n g t h e f r a g m e n t s i n t o p l a c e b y m a n i p u l a t i o n , o p e n o p e r a t i o n s h a v e t o 

b e p e r f o r m e d . M o s t o f t e n t h e b o n e - e n d s are fixed in p o s i t i o n b y m e a n s o f a 

p l a t e e x t e n d i n g we l l a b o v e a n d b e l o w t h e s i te o f f rac tu re . 

P O S T - O P E R A T I V E T R E A T M E N T . — 

Fixation.—The s u p p o r t s u s e d are t h e s a m e as f o r t h o s e f rac tures w h e r e 

t h e b o n e s are se t w i t h o u t o p e r a t i o n . B u t t h e y h a v e t o b e r e t a ined l o n g e r , s i n c e 

in t he se cases u n i o n t a k e s p l a c e v e r y s l o w l y , a n d a n y s t ra in o n t h e u n u n i t e d 

b o n e m a y l o o s e n t h e s c r e w s . T h e p a t i e n t w i l l h a v e t o r e m a i n in b e d f o r a 

m o r e e x t e n d e d p e r i o d , a n d wi l l b e o b l i g e d t o w e a r his w a l k i n g c a l i p e r f o r m a n y 

m o n t h s . 

Physical Treatment.—-This is o n t h e s a m e l ines as f o r t h e o t h e r ca se s . 

T h e k n e e s h o u l d b e m o v e d as e a r l y as t h e s u r g e o n wi l l a l l o w , o t h e r w i s e t h e l o n g 

c o u r s e o f fixation p r o d u c e s t h a t t e r r ib le stiffness o f th i s j o i n t w h i c h is t h e 

de sp a i r o f t h e u n f o r t u n a t e masseuse w h o is g i v e n t h e case s o m e m o n t h s a f te r 

i n j u r y . T h e sca r n e e d s p r o p e r c a r e (see p . 6 8 ) . 

T H E P A T E L L A 

Ste l la te F r a c t u r e , o r F r a c t u r e w i t h o u t S e p a r a t i o n of F r a g m e n t s 

T h i s f rac ture is c a u s e d b y d i r e c t v i o l e n c e , s u c h as a fall o r b l o w o n t h e k n e e 

I t cons i s t s o f c r a c k s r a d i a t i n g o u t w a r d s f r o m t h e c e n t r e o f t h e b o n e . N e i t h e r 

in th is f rac ture , n o r in t h a t in w h i c h t h e b o n e is def in i te ly b r o k e n i n t o s eve ra l 

p i e c e s , d o t h e f r a g m e n t s s epa ra t e , b e c a u s e t h e an t e r i o r l i g a m e n t o f t h e k n e e — 

t h e c o n t i n u a t i o n o f t h e q u a d r i c e p s t e n d o n — r e m a i n s i n t a c t , a n d h o l d s t h e m 

t o g e t h e r . 

T r e a t m e n t . — 

F I X A T I O N . — T h e l e g is p u t u p w i t h t h e k n e e in full e x t e n s i o n o n a back 

splint o f s o m e k i n d , w i t h a f o o t - p i e c e , f o r 10 t o 14 d a y s . A f t e r th i s , a s h o r t 

b a c k sp l in t , w a l k i n g ca l ipe r , o r o t h e r a p p l i a n c e t o k e e p t h e k n e e s t r a igh t , is 

u s e d f o r 3 t o 4 w e e k s . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e b e g i n n i n g . 

M O V E M E N T S . — A n k l e , toes, and lateral movement of the patella, f r o m t h e 

b e g i n n i n g . Knee : f l e x i o n m a y b e b e g u n f r o m t h e s e c o n d o r t h i r d d a y , g e n t l y 

a n d in sma l l r a n g e . S t r o n g m o v e m e n t s are i n a d v i s a b l e d u r i n g t h e first m o n t h . 

T r a n s v e r s e F r a c t u r e 

T h i s is a m u c h m o r e se r ious i n ju ry , t h e resul t o f m u s c u l a r a c t i o n — t h a t i s , 

o f a s u d d e n a n d s t r o n g c o n t r a c t i o n o f t h e q u a d r i c e p s , g e n e r a l l y m a d e b y t h e 

p a t i e n t in o r d e r t o s a v e h i m s e l f f r o m fa l l ing. 

D I S P L A C E M E N T . — T h e l i g a m e n t u m patellae, as w e l l as t h e b o n e , is t o r n 

a c r o s s ; t he r e fo re t h e u p p e r f r a g m e n t is d r a w n u p f o r a c o n s i d e r a b l e d i s t a n c e b y 

t h e q u a d r i c e p s , l e a v i n g a g a p o f f r o m £ in . t o 1 in . b e t w e e n i t se l f a n d t h e l o w e r 

f r a g m e n t . T h e t o r n fibres o f t h e l i g a m e n t m a y i n t e r p o s e t h e m s e l v e s b e t w e e n 

t h e b r o k e n par t s a n d p r e v e n t b o n y u n i o n f r o m t a k i n g p l a c e e v e n i f t h e f rag-

m e n t s c a n b e b r o u g h t a n d k e p t t o g e t h e r . I n f a c t , un less a n o p e r a t i o n is 

p e r f o r m e d , fibrous u n i o n is t h e rule . I f t h e g a p is w i d e , th i s is a se r ious m a t t e r , 
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as t h e e x t r a i n c h o r s o l e t i n t o t h e q u a d r i c e p s t e n d o n p r e v e n t s t he se m u s c l e s 

f r o m l o c k i n g t h e k n e e f i rmly in e x t e n s i o n , a n d t h e p a t i e n t c o m p l a i n s o f i ts 

' g i v i n g w a y u n d e r h i m . 

S Y M P T O M S . — T h e r e is a l w a y s m u c h s w e l l i n g — t h e k n e e - c a p s e e m s t o lie in a 

b a g o f f luid. T h e g a p b e t w e e n t h e f r a g m e n t s c a n eas i ly b e fe l t . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — I n n e a r l y all ca ses , e x c e p t t h o s e in w h i c h t h e 

p a t i e n t is t o o o l d o r t o o d e l i c a t e , t he se f rac tures are t r e a t e d b y o p e n o p e r a t i o n , 

t h e t w o f r a g m e n t s b e i n g w i r e d t o g e t h e r . 

S U P P O R T . — A s a ru le n o sp l in t is w o r n . T h e p a t i e n t is k e p t in b e d w i t h 

t h e k n e e in e x t e n s i o n , o n a p i l l o w , w i t h severa l l aye r s o f w o o l a n d a firm b a n d a g e 

o v e r t h e dress ings . L a t e r ( 2 t o 3 w e e k s ) t h e p a t i e n t is g e n e r a l l y a l l o w e d t o 

g e t u p a n d w a l k , w e a r i n g a c a l i p e r o r b a c k sp l in t , w h i c h is r e t a i n e d f o r a b o u t 

6 t o 8 w e e k s . 

P H Y S I C A L T R E A T M E N T ( P o s t - o p e r a t i v e ) . — 

M A S S A G E A N D M O V E M E N T S . — 

First 3 Days.—(1) M a s s a g e o f t h i g h ; spec i a l a t t e n t i o n t o q u a d r i c e p s 

( e s p e c i a l l y v a s t u s i n t e rnus ) . ( 2 ) M a s s a g e o f l o w e r l e g , a n k l e , a n d f o o t . ( 3 ) 

A c t i v e m o v e m e n t s o f t o e s a n d ank l e . 

3rd to 4th Day.—(1) L a t e r a l m o v e m e n t o f pa t e l l a ; t h e g a u z e d ress ing 

s h o u l d n o t b e r e m o v e d ; c a r e m u s t b e t a k e n n o t t o p ress o n t h e w o u n d 

( a U - shaped inc i s ion b e l o w a n d r o u n d p a t e l l a ) . ( 2 ) F r i c t i o n s ( g e n t l y ) a t b a c k 

a n d s ides o f j o i n t . ( 3 ) H i p m o v e m e n t s (ass i s t ed) , t h e l e g b e i n g s u p p o r t e d w i t h 

k n e e in e x t e n s i o n . 

After 7 Days.—Quadriceps c o n t r a c t i o n s m a y b e t a u g h t , a n d t h e p a t i e n t 

i n s t r u c t e d t o p r ac t i s e t h e m b y h imsel f . Flexion and extension of knee m a y b e 

b e g u n in v e r y smal l r a n g e o n t h e 8 t h o r 9 t h d a y . 

After 10 Days.—The s t i t ches are g e n e r a l l y r e m o v e d o n t h e 1 0 t h d a y , 

w h e n t h e w o u n d s h o u l d b e w e l l h e a l e d . 

Manipulations o n t h e t h i g h m a y b e g i v e n m o r e d e e p l y ; effleurage is 

c a r r i e d o v e r t h e s ides o f t h e k n e e ; d e e p f r i c t ions are t a k e n all r o u n d t h e 

k n e e j o i n t , a n d r o u n d t h e pa t e l l a itself, t o s t r e t ch a d h e s i o n s . N o s t ra in m u s t 

b e p u t o n t h e r e c e n t l y h e a l e d w o u n d , b u t i t s h o u l d b e ca re fu l ly a n d g r a d u a l l y 

l o o s e n e d f r o m u n d e r l y i n g t i ssues b y f r ic t ions s h o u l d i t h a v e b e c o m e a d h e r e n t s 

Movements of knee m a y b e i n c r e a s e d in r a n g e , t h e p a t i e n t t u r n i n g o n 

t o his s o u n d s ide . 

End of 2nd Week.—Light h a c k i n g m a y b e a d d e d , f o r t h e q u a d r i c e p s 

a n d c a l f m u s c l e s . A t t h i s s t a g e t h e p a t i e n t is o f t e n a l l o w e d t o g e t u p a n d w a l k , 

w e a r i n g a c a l i p e r o r b a c k sp l in t . I t w o u l d n o t y e t b e safe f o r h i m t o t a k e t h e 

w e i g h t o f his b o d y o n t h e f l exed k n e e , b u t h e s h o u l d p r ac t i s e f l ex ion a n d 

e x t e n s i o n in s i de - l y ing , s i t t ing , e t c . R o t a t i o n o f t h e k n e e , in s e m i f l e x i o n , m u s t 

n o t b e f o r g o t t e n . 

A f t e r 3 w e e k s h e m a y sit o n t h e s ide o f h is b e d o r o n a cha i r , a n d t h e k n e e 

m a y b e flexed in th i s p o s i t i o n , s u p p o r t e d a t first b y t h e o p e r a t o r , a n d t h e 

s u p p o r t w i t h d r a w n g r a d u a l l y a n d a t first o n l y f o r a s h o r t t i m e . 

E X E R C I S E S , w i t h o u t t h e b o d y - w e i g h t , f o r h i p a n d a n k l e m u s t n o t b e 

f o r g o t t e n . 

After 1 Month.—The k n e e s h o u l d n o w b e c a p a b l e o f flexion t o a r igh t -

ang le o r m o r e . S t r o n g exe rc i ses ( w i t h o u t w e i g h t ) m a y n o w b e g i v e n t o res tore 

m o b i l i t y . 

After 2 Months.—When t h e ca l i pe r is g i v e n u p , all exe rc i s e s f o r a stiff 

k n e e ( in s t a n d i n g o r o t h e r p o s i t i o n s ) m a y b e p r a c t i s e d . R e - e d u c a t i o n in 

c o r r e c t w a l k i n g is essent ia l . T h e l eg s h o u l d b e n o r m a l in 8 t o 10 w e e k s . 



36 M A S S A G E A N D R E M E D I A L E X E R C I S E S 

C A S E S I N W H I C H T H E P A T E L L A H A S N O T B E E N W I R E D 

T h e resul t is r a re ly as s a t i s f a c t o r y as in t h e cases t r e a t e d b y o p e r a t i o n , 

s i n c e t h e c h a n c e s o f b o n y u n i o n are r e m o t e , a n d i t is diff icul t t o r e d u c e 

t h e g a p b e t w e e n t h e f r a g m e n t s , b e c a u s e n o m e a n s o f s u p p o r t has b e e n 

d e v i s e d w h i c h wi l l k e e p t h e m in close a p p o s i t i o n . T h e c o u r s e o f t r e a t m e n t 

is a p r o t r a c t e d o n e . 

T r e a t m e n t . — 

F I X A T I O N . — T h e k n e e is p u t u p in full e x t e n s i o n , o n a back splint w i t h a 

f o o t - p i e c e . S o m e k i n d o f s t r a p p i n g o r o t h e r a p p a r a t u s is a p p l i e d t o k e e p t h e 

f r a g m e n t s as c l o s e t o g e t h e r as p o s s i b l e . 

L a t e r , t h e p a t i e n t w e a r s a w a l k i n g ca l ipe r , a s h o r t b a c k sp l in t , a s h o r t l e a t h e r 

c a s e , s t r e n g t h e n e d w i t h m e t a l ba r s a n d l a c e d o n , o r s o m e f o r m o f p las te r s u p p o r t . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — H a l f - l y i n g , t h e l eg res t ing o n t h e sp l in t . I f 

s t r a p p i n g is r e m o v e d fo r t r e a t m e n t , t h e u p p e r f r a g m e n t m u s t b e f i rmly h e l d 

d o w n b y t h e o p e r a t o r un t i l t h e s u p p o r t is r e - app l i ed . 

M A S S A G E A N D M O V E M E N T S . — 

1st Week.—(1) M a s s a g e f r o m t h e b e g i n n i n g ; m u c h effleurage is n e c e s s a r y 

t o r e d u c e t h e swe l l ing , w h i c h is g e n e r a l l y c o n s i d e r a b l e . O n t h e 2 n d o r 3 r d d a y , 

k n e a d i n g m a y b e a d d e d . ( 2 ) A c t i v e m o v e m e n t o f t o e s . 

2nd Week.—(1) A t t h e b e g i n n i n g o f t h e w e e k , la tera l m o v e m e n t o f t h e 

pa te l l a m a y b e g i v e n , g rea t c a r e b e i n g t a k e n t o k e e p t h e f r a g m e n t s t o g e t h e r . 

( 2 ) A c t i v e m o v e m e n t s o f a n k l e . T o o s t r o n g do r s i f l ex ion is unsa fe , as t h i s 

t h r o w s t h e q u a d r i c e p s i n t o a c t i o n , t o f ix t h e o r ig in o f t h e t ib ia l i s a n t i c u s . 

10 to 14 Days.—Careful flexion o f t h e k n e e m a y b e b e g u n in v e r y 

sma l l r ange . ( H i p a n d k n e e are f l exed t o g e t h e r , t h e f o o t b e i n g d r a w n u p 

a l o n g t h e b e d . T h e k n e e s h o u l d b e e x t e n d e d p a s s i v e l y . ) 

End of 3rd Week.—(1) T h e sp l in t m a y b e r e m o v e d fo r t r e a t m e n t , a n d t h e 

l i m b s u p p o r t e d o n a firm p i l l o w . ( 2 ) F l e x i o n o f t h e k n e e is g r a d u a l l y inc reased , 

b u t m u s t n o t b e f o r c e d . T h e p a t i e n t m a y l ie o n t h e s o u n d s ide . ( 3 ) G e n t l e 

t a p o t e m e n t m a y b e u s e d o v e r t h e q u a d r i c e p s , a n d t h e p a t i e n t b e t a u g h t t o 

c o n t r a c t t hese m u s c l e s . F a i r l y d e e p f r i c t ions m a y b e g i v e n r o u n d t h e k n e e a n d 

pa te l l a . 

Mh Week.—The k n e e m a y b e flexed o v e r t h e s ide o f t he b e d , w i t h 

careful s u p p o r t a t first. L a t e r , g e n t l e l e g - s w i n g i n g is p r a c t i s e d in th is p o s i t i o n . 

F o o t dr i l l , in s i t t ing , s h o u l d b e a d d e d as s o o n as p o s s i b l e . 

D u r i n g th i s w e e k , o r in s o m e cases earl ier , t h e p a t i e n t wi l l b e a l l o w e d t o 

w a l k w i t h a ca l i pe r o r o t h e r sp l in t . H e s h o u l d b e m a d e t o w a l k as c o r r e c t l y 

as is p o s s i b l e w i t h a stiff k n e e , a n d s h o u l d b e t a u g h t f o o t exe rc i se s t o b e d o n e 

in s t a n d i n g as we l l as in s i t t ing . A t th is s t age h e o f t e n ceases t o c o m e f o r 

t r e a t m e n t , t h e a p p a r a t u s b e i n g w o r n f o r s o m e m o n t h s , s o m e t i m e s b e i n g r e p l a c e d 

b y o n e h a v i n g a h i n g e w h i c h a l l o w s o f a limited a m o u n t o f flexion a t t h e k n e e . 

B e f o r e l e a v i n g , h e s h o u l d b e t a u g h t k n e e exe rc i se s w i t h o u t t h e b o d y w e i g h t , 

e .g . : — 

E X E R C I S E S . — S i t t i n g ( o n t a b l e ) L e g - s w i n g i n g + k n e e - b e n d i n g a n d -s t re tch-

ing . S t a n d i n g ( o n s o u n d l e g ) L e g - s w i n g i n g (knee s w i n g i n g l o o s e l y ) . S t a n d i n g 

( o n s o u n d l e g ) K n e e - u p b e n d i n g . C r o o k - s i t t i n g K n e e - u p d r a w i n g . S i d e - l y i n g 

K n e e - f l e x i o n a n d - e x t e n s i o n . S t r ide-s i t t ing K n e e - r o t a t i o n in a n d o u t . 

W h e n t h e s u r g e o n a l l o w s t h e p a t i e n t t o d i spense w i t h s u p p o r t s a l t o g e t h e r , 

h e s h o u l d re tu rn f o r a s h o r t c o u r s e o f s t r o n g e x e r c i s e s , a n d a n y er rors in w a l k -

i n g m u s t b e c o r r e c t e d . 

The patient's age and health must, of course, be taken into consideration 
in choosing the exercises. 
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T H E T I B I A 

F r a c t u r e of the H e a d 

T h i s m a y b e c a u s e d b y d i r e c t o r i n d i r e c t v i o l e n c e , t h e l a t t e r c o n s i s t i n g o f a 

t w i s t i n g o r w r e n c h i n g o f t h e k n e e . 

D I S P L A C E M E N T . — E i t h e r t u b e r o s i t y , o r b o t h , m a y b e b r o k e n off. I n t h e 

l a t t e r c a s e , t h e f rac tu re i n v o l v e s t h e k n e e - j o i n t . 

T r e a t m e n t . — 

F I X A T I O N . — T h e k n e e is p u t u p in e x t e n s i o n . I f b o t h t u b e r o s i t i e s are f rac -

tu r ed , w i t h d i s p l a c e m e n t , a n d t h e k n e e - j o i n t i n v o l v e d , a Thomas o r s imi l a r 

sp l in t is u s e d f o r 3 t o 4 w e e k s , f o l l o w e d af ter a n o t h e r w e e k b y a walking caliper 

f o r a b o u t 2 m o n t h s . I f o n e t u b e r o s i t y o n l y is i n v o l v e d , w i t h l i t t le d i s p l a c e -

m e n t , a hack splint w i t h f o o t - p i e c e is u s e d . In s o m e cases w i t h n o d i s p l a c e -

m e n t t h e k n e e is m e r e l y s u p p o r t e d o n a p i l l o w , w i t h s a n d - b a g s . 

P H Y S I C A L T R E A T M E N T . — T h e seve re r f rac tu res , i n v o l v i n g t h e j o i n t , are 

t r e a t e d m u c h as t h e T - s h a p e d f rac tures o f t h e l o w e r e n d o f t h e f e m u r . T h e 

f rac tures o f o n e t u b e r o s i t y , o r b o t h , without displacement are dea l t w i t h as 

f o l l o w s : — 

M A S S A G E . — F r o m t h e b e g i n n i n g . T h e o p e r a t o r s h o u l d p l a c e o n e h a n d 

a b o v e t h e k n e e w h e n k n e a d i n g t h e q u a d r i c e p s , in o r d e r t o p r e v e n t d r a g t h r o u g h 

t h e l i g a m e n t u m patellae o n t h e u p p e r p a r t o f t h e t i b i a . 

M O V E M E N T S . — T o e s , f r o m t h e b e g i n n i n g . Ankle, 3 r d d a y ; do r s i f l ex ion 

a n d i n v e r s i o n s h o u l d b e g i v e n g e n t l y a t first, e s p e c i a l l y i f t h e ex t e rna l 

t u b e r o s i t y is i n v o l v e d , b e c a u s e o f t h e a t t a c h m e n t o f t h e t ib ia l i s a n t i c u s t o 

th is pa r t o f t h e b o n e . Hip, 3 r d d a y . Knee, 10 th d a y . T h i s t y p e o f f rac tu re 

is g e n e r a l l y pa infu l , a n d h o w e v e r ca re fu l ly t h e m o v e m e n t s are g i v e n t h e y 

are v e r y a p t t o c a u s e i n c r e a s e d p a i n . I f s o , t h e y m u s t b e o m i t t e d un t i l i t 

has s u b s i d e d . I t is f o r th i s r ea son a diff icul t f r ac tu re t o t rea t . T h e p a t i e n t 

m a y h a v e m o v e d t h e k n e e a c t i v e l y in q u i t e sma l l r a n g e , a n d a p p a r e n t l y fe l t 

n o p a i n a t t h e t i m e , a n d y e t wi l l c o m p l a i n n e x t d a y o f s e v e r e p a i n a n d a c h i n g 

d u r i n g t h e n igh t , t h o u g h n o s igns o f i n c r e a s e d i n f l a m m a t i o n are v i s i b l e . T h e 

s a m e a m o u n t o f m o v e m e n t in a n o t h e r a p p a r e n t l y s imi la r case wi l l g i v e n o 

t r o u b l e . O n t h e w h o l e , e s p e c i a l l y in y o u n g pa t i en t s , i t s e e m s b e t t e r t o d e l a y 

g i v i n g t h e m o v e m e n t s f o r a f e w d a y s , a n d t o r e s to re t h e m o b i l i t y la ter . 

When the patient is allowed to walk with the caliper : E x e r c i s e s w i t h o u t 

t h e b o d y w e i g h t ; f o o t e x e r c i s e s . 

When the caliper is discarded: S t r o n g k n e e exe rc i se s ; r e - e d u c a t i o n in 

w a l k i n g . 

F r a c t u r e of the S h a f t 

T h e c o m m o n e s t si te o f f rac tu re is b e t w e e n t h e m i d d l e a n d l o w e r th i rds o f 

t h e b o n e . T h e i n j u r y m a y b e t h e resu l t o f d i r e c t v i o l e n c e , p r o d u c i n g a t r ans -

ve r se f rac ture ; o r o f i n d i r e c t v i o l e n c e , c a u s i n g o n e o f t h e o b l i q u e o r spira l t y p e . 

D I S P L A C E M E N T . — T h i s is s l ight as a ru le , a n d t he re is n o s h o r t e n i n g i f t h e 

f ibula is n o t b r o k e n . T h e r e m a y b e a n g u l a t i o n , o r s l igh t r o t a t i o n in t h e o b l i q u e 

f rac tures . 

T r e a t m e n t . — 

F I X A T I O N . — ( 1 ) Back splint from above the knee, w i t h f o o t - p i e c e , a n d t w o 

s ide spl in ts s u i t a b l y p l a c e d . Pads are o f t e n u s e d t o p r e v e n t a n g u l a t i o n . ( 2 ) 

Plaster case, f r o m a b o v e t h e k n e e t o t h e t o e s ; l a t e r c u t i n t o h a l v e s , p r e f e r a b l y 

an te r io r a n d p o s t e r i o r , so t h a t o n e h a l f m a y b e r e m o v e d f o r m a s s a g e . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E A N D R E - A P P L I C A T I O N O F S P L I N T S . — M a s s a g e m a y b e g i v e n f r o m 
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t h e o u t s e t , i f t h e l i m b is in sp l in t s ; o r , i f in p las te r , as s o o n as t h e l a t t e r h a s 

b e e n c u t i n t o h a l v e s . T h e l i m b s h o u l d b e lef t res t ing o n t h e sp l in t d u r i n g 

t r e a t m e n t f o r a b o u t 8 d a y s . G r e a t c a r e s h o u l d b e t a k e n in r e p l a c i n g t h e 

sp l in t s af ter t r e a t m e n t . I f p a d s are b e i n g u s e d t o c o n t r o l a n g u l a t i o n , t h e 

masseuse s h o u l d m a k e a n o t e o f the i r e x a c t p o s i t i o n b e f o r e r e m o v i n g t h e m . I f 

t h e d e f o r m i t y is so s l igh t as n o t t o b e n o t i c e a b l e t o a n y o n e b u t a n e x p e r t , a 

m a r k w i t h a flesh p e n c i l m a y se rve as a r e m i n d e r . T h e f o o t m u s t b e k e p t 

q u i t e s t r a igh t o n t h e sp l in t , o r v e r y s l i gh t ly i n v e r t e d . 

Mr. Handfield-Jones, in a lecture delivered to the members of the Chartered 
Society in February, 1928, and published in the May journal of that year, 
having emphasized the importance of the correct replacement of pads, and the 
unfortunate results to the patient if any angulation of the tibia is allowed to 
persist, says : " A s a matter of fact, you should not always blindly replace 
splints, pads, and straps as you found them, but should act as the position of 
the limb demands. Let me therefore describe to you how you judge whether 
a fractured tibia is properly aligned. Stand at the foot of your patient and, 
looking up the whole length of the leg, see that the following bony points are 
in a dead straight line. (1) The inner surface of the metatarso-phalangeal 
joint. (2) The inner border of the patella. (3) The tip of the anterior superior 
spine of the ilium. Then sit beside the limb so that the eyes are on a level 
with the bone, and you will readily appreciate if there be any sagging of the 
fragments toward the splint, or any tilting forwards under the skin." 

M O V E M E N T S ( p e r i o d o f u n i o n 10 t o 12 d a y s ) . — T o e s , f r o m t h e b e g i n n i n g . 

Ankle, 5 t h d a y . T h e f o o t - p i e c e o f t h e sp l in t s h o u l d b e u n s c r e w e d w h i l e g i v i n g 

t h e m o v e m e n t s , o r i f i t b e f i x e d , t h e sp l in t m a y b e d r a w n d o w n a l i t t le , w i t h 

v e r y careful s u p p o r t o f t h e l i m b . T h e m o v e m e n t s s h o u l d b e a d m i n i s t e r e d 

g e n t l y , a n d t h e b o n e b e l o w t h e s i te o f t h e l e s ion firmly s u p p o r t e d w h i l e g i v i n g 

i n v e r s i o n a n d e v e r s i o n , les t t h e l o w e r f r a g m e n t s h o u l d b e r o t a t e d . Knee, 

8 t h t o 10 th d a y , w i t h carefu l s u p p o r t . 

End of 3 or 4 Weeks.—The sp l in t is r e m o v e d ; exe rc i se s w i t h o u t t h e b o d y 

w e i g h t m a y b e b e g u n . 

End of 5 to 6 Weeks.—The p a t i e n t g e n e r a l l y b e g i n s t o w a l k , s o m e t i m e s 

w i t h an a m b u l a t o r y p las te r , i .e . , o n e a p p l i e d t o t h e l eg f r o m b e l o w t h e k n e e t o 

t h e ank l e ( P a g e a n d B r i s t o w ) . 

R e - e d u c a t i o n in c o r r e c t w a l k i n g is essent ia l . 

In oblique fractures with much displacement the patient may have to wear 
a splint for a much longer period, and the giving of movements will have 
to be postponed. In these, and in compound, comminuted, or complicated 
fractures—which are ' generally the result of street accidents—the whole treat-
ment must be modified. The X-rays will determine the degree of union present 
at any time, and on this the treatment depends. 

F r a c t u r e of the I n t e r n a l M a l l e o l u s 

(Wagstaffe's Fracture) 

T h i s m a y o c c u r e i the r as t h e resul t o f v i o l e n t i n v e r s i o n o r v i o l e n t e v e r s i o n 

o f t h e f o o t . I n t h e l a t t e r ca se t h e m a l l e o l u s is t o r n of f b y t h e d r a g o n t h e 

d e l t o i d l i g a m e n t , w h i c h m a y h o l d w h i l e t h e b o n e g i v e s w a y . I t m a y b e c o m -

b i n e d w i t h a P o t t ' s f r ac tu re . 

D I S P L A C E M E N T A N D S Y M P T O M S . — T h e d i s p l a c e m e n t is s l igh t o r a b s e n t 

i f t h e fibula is n o t b r o k e n . T h e r e is a g o o d dea l o f swe l l ing , i .e . , t r a u m a t i c 

ar thr i t i s o f t h e a n k l e . 

T r e a t m e n t . — 

F I X A T I O N . — T h e f o o t is p u t u p a t r i gh t ang l e s t o t h e l e g : ( 1 ) O n a back 

splint, o r ( 2 ) I n plaster, f o r 3 w e e k s . 

P H Y S I C A L T R E A T M E N T . — 
M A S S A G E . — F r o m t h e b e g i n n i n g ; as f o r P o t t ' s f r ac tu re , e x c e p t t h a t t h e 
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si te o f t h e f r ac tu re o n t h e inner s ide m u s t b e a v o i d e d . T h e f o o t s h o u l d rest 

o n t h e sp l in t d u r i n g t r e a t m e n t f o r t h e first w e e k . 

M O V E M E N T S . — T o e s , f r o m t h e b e g i n n i n g . Knee, f r o m 3 r d d a y , w i t h sp l in t 

o n , o r w i t h t h e a n k l e p r o p e r l y s u p p o r t e d . Ankle and foot: f l e x i o n a n d e x t e n -

s i o n , 5 th d a y . (a) If the injury was caused by inversion, and the deltoid ligament 

is undamaged, e v e r s i o n 6 t h t o 7 t h d a y , i n v e r s i o n 7 t h t o 8 t h d a y . (b) If 

caused by eversion, m o v e m e n t s as f o r P o t t ' s f r ac tu re (see below). 

2nd Week.—The sp l in t m a y b e r e m o v e d f o r t r e a t m e n t , t h e k n e e b e i n g 

s e m i f l e x e d o n a c u s h i o n . 

3rd Week.—Foot a n d l e g exe rc i s e s w i t h o u t b o d y w e i g h t . 

5 to 6 Weeks.—Walking a l l o w e d ; r e - e d u c a t i o n ; f o o t exe rc i s e s in 

s t a n d i n g . 

T H E F I B U L A 

W e shal l he re c o n s i d e r : ( 1 ) F r a c t u r e s o f t h e u p p e r e x t r e m i t y o r u p p e r 

t w o - t h i r d s o f t h e s h a f t ; a n d ( 2 ) F r a c t u r e - d i s l o c a t i o n s o f t h e a n k l e a n d f o o t , 

c o m p r i s i n g (a) P o t t ' s f r ac tu re , a n d (b) D u p u y t r e n ' s f r ac tu re . 

F r a c t u r e o f t h e l o w e r p a r t o f t h e shaf t , o r o f t h e e x t e r n a l m a l l e o l u s , w i t h o u t 

d i s l o c a t i o n , r e c e i v e s s imi la r t r e a t m e n t t o P o t t ' s f rac ture , b u t m a y b e a d v a n c e d 

m o r e q u i c k l y . T h e t r e a t m e n t o f a s e p a r a t e d l o w e r e p i p h y s i s o f t i b i a o r 

fibula is m u c h t h e s a m e as t h a t f o r t h e P o t t ' s f r ac tu re . 

F r a c t u r e s of the U p p e r E x t r e m i t y a n d U p p e r T w o - T h i r d s 

of the S h a f t 

T h e s e are as a rule t r iv i a l in jur ies , i f t h e t i b i a is i n t a c t . T h e y are g e n e r a l l y 

c a u s e d b y d i r e c t v i o l e n c e . 

D I S P L A C E M E N T . — T h i s is s l igh t as a ru le . I n a high f r ac tu re t h e r e m a y 

b e t r a u m a t i c ar thr i t i s o f t h e k n e e , w i t h swe l l i ng ; in a low o n e , swe l l i ng o f t h e 

a n k l e a n d f o o t . 

C O M P L I C A T I O N . — I f t h e h e a d is t h e s i te o f f r ac tu re , t he re m a y b e i n j u r y 

o f t h e e x t e r n a l p o p l i t e a l n e r v e as i t w i n d s r o u n d t o t h e f r o n t o f t h e l e g , c a u s i n g 

d r o p p e d f o o t (see C h a p t e r X I I ) . 

T r e a t m e n t . — 

F I X A T I O N . — N o sp l in t is r e q u i r e d , b u t a d h e s i v e s t r a p p i n g o r a b a n d a g e 

is s o m e t i m e s a p p l i e d . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e b e g i n n i n g . 

M O V E M E N T S . — T o e s , foot, a n d ankle, f r o m t h e b e g i n n i n g ; 

a l so q u a d r i c e p s c o n t r a c t i o n s . Knee, 3 r d d a y . 

E X E R C I S E S ( w i t h o u t b o d y w e i g h t ) . — 7 d a y s . Walking is 

g e n e r a l l y p e r m i t t e d a t 10 d a y s , a n d exe rc i s e s f o r k n e e o r 

a n k l e , in s t a n d i n g , m a y b e g i v e n i f r e q u i r e d . 

P o t t ' s F r a c t u r e 

T h i s is an o b l i q u e f rac tu re o f t h e fibula j u s t a b o v e t h e 

in fe r ior t i b io - f ibu la r a r t i c u l a t i o n , c o m b i n e d w i t h e i the r r u p t u r e 

o f t h e d e l t o i d l i g a m e n t , o r f rac tu re o f t h e in te rna l m a l l e o l u s 

(Fig. 2 2 ) . I t is c a u s e d b y i n d i r e c t v i o l e n c e — t h a t i s , b y a FiQ-22-— 
. i * • « . u * * Pott's fracture, 

v i o l e n t e v e r s i o n o f t h e f o o t . 

D I S P L A C E M E N T . — O w i n g t o t h e l o w f rac tu re o f t h e fibula, t h e a n k l e - j o i n t 

is r e n d e r e d i n s e c u r e , t h e a s t r aga lus b e i n g n o l o n g e r h e l d firmly b e t w e e n t h e 

l o w e r e n d s o f t h e t i b i a a n d fibula. I t is fu r the r w e a k e n e d b y t h e t e a r i n g o f 

t h e s t r o n g d e l t o i d l i g a m e n t , a n d , s o m e t i m e s , b y t h e g i v i n g w a y o f t h e i n t e rna l 

m a l l e o l u s . T h e f o o t is t h e r e f o r e d i s p l a c e d o u t w a r d s b y t h e f o r c i b l e e v e r s i o n ; 
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i t m a y a l so b e d i s p l a c e d b a c k w a r d s . I n t h e l a t t e r c a s e , do r s i f l ex ion is l i m i t e d . 

T h e r e is m u c h swe l l i ng a n d p a i n , w i t h a r thr i t i s o f t h e a n k l e - j o i n t . 

C O M P L I C A T I O N . — F l a t - o r w e a k f o o t is a l a t e c o m p l i c a t i o n . 

T r e a t m e n t . — 

F I X A T I O N . — T h e f o o t is p u t u p in do r s i f l ex ion t o a r i gh t - ang le , a n d in full 

i n v e r s i o n . T h e a p p a r a t u s u s e d t o m a i n t a i n th i s p o s i t i o n m a y b e : — 

1. A back splint, with foot-piece.—The l a t t e r m a y b e fixed t o t h e m a i n 

s p l i n t b y a s c r e w , s o t h a t i t c a n b e s o i n c l i n e d as t o s u p p o r t t h e f o o t in i n v e r s i o n . 

If , h o w e v e r , i t is o f o n e p i e c e w i t h t h e m a i n sp l in t , t h e f o o t m u s t b e k e p t 

i n v e r t e d b y m e a n s o f c o t t o n - w o o l p a d d i n g u n d e r i ts i nne r b o r d e r . T h e b a c k 

sp l in t r e aches a b o v e t h e k n e e . A d d i t i o n a l s e c u r i t y is s o m e t i m e s o b t a i n e d b y 

m e a n s o f t w o s ide sp l in t s , w h i c h s h o u l d rest o n t h e e d g e s o f t h e b a c k sp l in t , 

a n d w h i c h are s t r a p p e d o r b a n d a g e d i n t o p o s i t i o n . 

2. Plaster, w h i c h m a y la te r b e d i v i d e d so t h a t i t c a n b e r e m o v e d f o r 

t r e a t m e n t . 

E i t h e r f o r m o f s u p p o r t is r e t a i n e d f o r a b o u t 3 w e e k s . 

P H Y S I C A L T R E A T M E N T ( F o r a ca se o f a v e r a g e s e v e r i t y , w i t h def in i te 

o u t w a r d d i s p l a c e m e n t ) . — 

P O S I T I O N O F P A T I E N T . — T h e l i m b is l e f t r es t ing o n t h e b a c k sp l in t , o r 

o n t h e p o s t e r i o r h a l f o f t h e d i v i d e d p las te r , f o r 6 d a y s . I t is m o s t i m p o r t a n t 

t h a t t h e sp l in t s h o u l d b e c o r r e c t l y r e - a p p l i e d af ter t r e a t m e n t . 

M A S S A G E . — F r o m t h e b e g i n n i n g . T h i g h , l eg , a n d f o o t s h o u l d b e t r e a t e d in 

t h e usua l w a y , a n d t h e pa t e l l a m o v e d l a t e ra l ly . 

M O V E M E N T S . — T o e s , f r o m t h e b e g i n n i n g . Hip movements are g i v e n , w i t h 

t h e sp l in t in p o s i t i o n . Ankle: flexion a n d e x t e n s i o n m a y b e g i v e n f r o m t h e 

5 t h d a y , ca re fu l ly in sma l l r a n g e . Knee, 6 t h d a y , t h e f o o t b e i n g ca re fu l l y 

s u p p o r t e d . Mid-tarsal joints : i n v e r s i o n o f t h e f o o t m a y b e g i v e n f r o m t h e 

6 t h o r 7 th d a y , w i t h e v e r s i o n in sma l l o u t e r r a n g e o n l y . A t n o t i m e d u r i n g 

t r e a t m e n t s h o u l d t h e f o o t b e ca r r i ed i n t o full e v e r s i o n . 

2nd Week.—The sp l in t m a y n o w b e r e m o v e d f o r t r e a t m e n t , a n d t h e 

l e g p l a c e d , in s l igh t flexion, o n a firm p i l l o w . T h e m a s s a g e s h o u l d b e g r a d u a l l y 

d e e p e n e d , a n d t h e r a n g e o f t h e m o v e m e n t s i n c r e a s e d . I f t h e r e has b e e n b a c k -

w a r d d i s p l a c e m e n t , e x t e n s i o n o f t h e a n k l e m u s t n o t b e f o r c e d . 

E X E R C I S E S . — E x e r c i s e s in s i t t ing m a y b e g i v e n a t t h e e n d o f t h e 3 r d 

w e e k , o r d u r i n g t h e 4 t h . T h e p a t i e n t m a y b e w a l k i n g o n c r u t c h e s . T h e f o o t 

m u s t n o t b e a l l o w e d t o h a n g d o w n f o r l o n g p e r i o d s a t first (see p . 3 2 ) . 

L e g - s w i n g i n g , F o o t - b e n d i n g a n d - s t re tch ing , S i t t ing T o e - a n d hee l - ra is ing , a n d 

F o o t - i n v e r s i o n , T o e - f l e x i o n a n d - e x t e n s i o n , e t c . , are all su i t ab le . 

W A L K I N G . — T h i s wi l l p r o b a b l y b e p e r m i t t e d in a b o u t 6 w e e k s in a n 

a v e r a g e c a s e . T h e p a t i e n t s h o u l d a l w a y s h a v e t h e so le a n d hee l o f his b o o t 

r a i sed o n t h e i nne r s ide f o r 2 t o 3 m o n t h s af ter h e b e g i n s t o w a l k , s o as t o 

a v o i d t h e g r ea t d a n g e r o f flat-foot w i t h e v e r s i o n . H e o u g h t n o t t o w a l k m u c h 

un t i l h e c a n w e a r a b o o t c o m f o r t a b l y . Re-education in walking is v i t a l l y 

i m p o r t a n t ; i t is fu l ly d e a l t w i t h o n p . 4 4 . 

I f t h e p a t i e n t ' s l eg has b e e n k e p t in a fixed p las te r f o r 3 w e e k s , a n d n o t 

t r e a t e d d u r i n g th i s p e r i o d , f a i r ly v i g o r o u s m a s s a g e m a y b e g i v e n , a n d all 

m o v e m e n t s , a c t i v e a n d p a s s i v e , ( n o t , o f c o u r s e , e v e r s i o n ) m a y b e s t a r t e d as 

s o o n as t h e p las te r is r e m o v e d . E x e r c i s e s w i t h o u t s u p e r i m p o s e d b o d y w e i g h t 

m a y b e b e g u n a d a y o r so la ter . 

D u p u y t r e n ' s F r a c t u r e 

D I S P L A C E M E N T . — T h i s is a v e r y se r ious i n j u r y . T h e i n t e r o s s e o u s l iga -

m e n t c o n n e c t i n g t h e t i b i a a n d fibula is r u p t u r e d , a n d t h e as t raga lus is f o r c e d 
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u p b e t w e e n t h e t w o b o n e s . T h e r e m a y b e f r ac tu re o f t h e l o w e r e n d o f t h e 

f ibula , o r o f t h e t i b i a , o r o f b o t h b o n e s . T h e f o o t m a y b e d i s p l a c e d b a c k -

w a r d s , i n w a r d s , o r o u t w a r d s , as we l l as u p w a r d s . 

T r e a t m e n t . — 

F I X A T I O N A N D P H Y S I C A L T R E A T M E N T . — T h e s e are o n t h e s a m e l ines 

as f o r P o t t ' s f r ac tu re , b u t p r o g r e s s m u s t b e a g o o d dea l s l o w e r . T h e g i v i n g 

o f all m o v e m e n t s s h o u l d b e d e l a y e d 2 t o 3 d a y s . ( I f t h e d i s p l a c e m e n t o f t h e 

f o o t w a s inwards, t h e f o o t is p u t u p s t ra igh t , n o t in i n v e r s i o n , a n d m o v e m e n t s 

o f e v e r s i o n are g i v e n b e f o r e t h o s e o f i n v e r s i o n . ) 

W A L K I N G is p r o b a b l y n o t a l l o w e d f o r 8 t o 10 w e e k s . 

S U R G I C A L T R E A T M E N T — I f t h e d i s p l a c e m e n t c a n n o t b e s a t i s f ac to r i l y 

r e d u c e d , a n o p e n o p e r a t i o n wi l l b e n e c e s s a r y . T h e t i b i a a n d f ibula are b o l t e d 

t o g e t h e r , o r t h e l o o s e f r a g m e n t s o f b o n e are r e m o v e d . 

P O S T - O P E R A T I V E T R E A T M E N T . — M a s s a g e m a y b e b e g u n , o n t h e usua l l i nes , 

o n t h e d a y af te r o p e r a t i o n . M o v e m e n t s s h o u l d n o t b e 

g i v e n f o r 10 d a y s . 

T I B I A A N D F I B U L A 

T h i s f r ac tu re is c o m m o n in a d u l t s . I t m a y b e d u e t o 

d i r e c t o r i n d i r e c t v i o l e n c e . I n c h i l d r e n i t is g e n e r a l l y 

c a u s e d b y d i r e c t v i o l e n c e , as b y b e i n g r u n o v e r . 

D I S P L A C E M E N T . — 

D I R E C T V I O L E N C E p r o d u c e s a t r ansve r se f r ac tu re o f 

b o t h b o n e s a t t h e s a m e l e v e l (Fig. 2 3 ) . T h e r e is g e n e r a l l y 

m u c h la tera l d i s p l a c e m e n t , a n d a n g u l a t i o n m a y b e v e r y 

m a r k e d . T h e f rac tu re is o f t e n c o m p o u n d , t h e b r o k e n e n d 

o f t h e t i b i a p r o t r u d i n g t h r o u g h t h e sk in , o r t h e so f t t i ssues 

b e i n g s e v e r e l y d a m a g e d a t t h e t i m e o f t h e a c c i d e n t . 

I N F R A C T U R E S P R O D U C E D B Y I N D I R E C T V I O L E N C E 

e a c h b o n e g i v e s w a y a t i t s w e a k e s t p a r t , t h e t i b i a a t t h e 

j u n c t i o n o f i ts m i d d l e a n d l o w e r t h i rd , a n d t h e f ibula n e a r 

i ts u p p e r e n d . T h e f rac tures are spira l o r o b l i q u e . T h e r e
 F%ht~^Idfbu\l°f 

is a g o o d dea l o f o v e r l a p p i n g , a n d r o t a t i o n o f t h e l o w e r 

f r a g m e n t s is o f t e n c o n s i d e r a b l e . Swe l l i ng in t he se f rac tures m a y b e v e r y g r e a t . 

T r e a t m e n t . — 

F I X A T I O N . — 

C A S E S W I T H S L I G H T D I S P L A C E M E N T . — T h e f o o t is p u t u p in do r s i f l ex ion t o a 

r igh t - ang le , a n d t h e k n e e in e x t e n s i o n b y m e a n s o f : ( 1 ) A back splint with side 

pieces (3 w e e k s ) . P a d s m a y b e u s e d t o c o r r e c t a n g u l a t i o n . T h i s m a y b e 

f o l l o w e d b y a d i v i d e d p la s t e r ca se f o r 2 t o 3 w e e k s , t h e p a t i e n t w a l k i n g o n 

c r u t c h e s ; o r ( 2 ) A fixed plaster case, d i v i d e d af te r 7 t o 10 d a y s . 

C A S E S W I T H M A R K E D D I S P L A C E M E N T . — ( 1 ) Traction is a p p l i e d b y m e a n s o f 

a T h o m a s sp l in t o r o t h e r a p p a r a t u s f o r a b o u t a m o n t h , g e n e r a l l y f o l l o w e d b y 

a d i v i d e d p las te r ; o r ( 2 ) Plaster f r o m t h e b e g i n n i n g , d i v i d e d la ter . 

P H Y S I C A L T R E A T M E N T ( o f cases o n sp l in t s , o r in r e m o v a b l e p l a s t e r ) . — 

P O S I T I O N O F P A T I E N T : R E M O V A L O F S P L I N T S . — T h e l i m b s h o u l d b e le f t 

res t ing o n t h e sp l in t f o r a b o u t 10 d a y s , a n d w h e n i t is r e m o v e d f o r t r e a t m e n t 

i t s h o u l d b e m o s t ca re fu l ly s u p p o r t e d , t h e o p e r a t o r ' s h a n d g r a s p i n g t h e l i m b 

f i rmly a b o v e a n d b e l o w t h e s i te o f t h e f r ac tu re . G r e a t c a r e m u s t b e t a k e n t o 

see t h a t i t is s u p p o r t e d in i ts w h o l e l e n g t h , s o t h a t t h e w e i g h t o f t he p a r t o f 

t h e l i m b b e l o w t h e f r ac tu re n e v e r falls o n t h e so f t ca l lu s . A c c u r a t e r e p l a c e -

m e n t o f t h e sp l in ts , a n d o f t he p a d s i f t hese are in use , af ter t r e a t m e n t , is 

a l so o f s u p r e m e i m p o r t a n c e (see p . 3 8 ) . 
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M A S S A G E A N D M O V E M E N T S . — M a s s a g e o f t h e t h i g h m a y b e g i v e n f r o m t h e 

b e g i n n i n g , w i t h f r i c t ions r o u n d t h e k n e e , a v o i d i n g t h e s i te o f t h e b r e a k in h i g h 

f rac tures o f t h e fibula ; a l so la te ra l m o v e m e n t o f t h e pa te l l a . 

2nd Day.—Active m o v e m e n t s o f t h e t o e s m a y b e b e g u n . 

3rd Day.—Effleurage o f t h e l o w e r l eg , w i t h careful s u p p o r t o f t h e 

s i te o f f rac tu re , m a y b e a d d e d ; a l so f r i c t ions r o u n d t h e a n k l e , a n d m a s s a g e 

o f t h e f o o t . 

4th Day.— F i n g e r k n e a d i n g s t o t h e m u s c l e s o f t h e l o w e r l eg , as far a s 

t h e y c a n b e r e a c h e d , w i t h v e r y careful s u p p o r t , a n d a v o i d a n c e o f t h e si tes o f 

b o t h f rac tures . 

2nd Week (7th Day).—Flexion a n d e x t e n s i o n o f t h e a n k l e , in sma l l r a n g e . 

8th Day.—The l e g m a y b e k n e a d e d ca re fu l ly w i t h t h e h a n d . 

I n v e r s i o n a n d e v e r s i o n o f t h e f o o t m a y b e a d d e d . T h e masseuse m u s t g i v e 

firm a n d careful s u p p o r t a b o v e t h e a n k l e , les t r o t a t i o n s h o u l d o c c u r a t t h e s i te 

o f f r ac tu re . 

10th to 12th Day.—Flexion a n d e x t e n s i o n o f t h e k n e e . 

End of 4th Week, during 5th Week, or when allowed by the surgeon, t h e 

sp l in t m a y b e g i v e n u p . I t is g e n e r a l l y r e p l a c e d b y a d i v i d e d p las te r ; p a t i e n t s 

w h o h a v e w o r n th i s f r o m t h e b e g i n n i n g re ta in i t f o r a f e w w e e k s l o n g e r . T h e 

p a t i e n t b e g i n s t o w a l k o n c r u t c h e s . E x e r c i s e s f o r f o o t a n d k n e e , w i t h o u t 

t a k i n g w e i g h t o n t h e l i m b , are g i v e n . 

Sth Week or Later.—The p a t i e n t b e g i n s t o w a l k , first w i t h t h e h e l p o f 

his c r u t c h e s , a n d p u t t i n g o n l y a l i t t le w e i g h t o n t h e i n j u r e d l e g . H e t h e n 

g i v e s u p o n e c r u t c h , w a l k i n g w i t h t h e o t h e r a l o n e ; t h e n h e t a k e s t o t w o s t i ck s , 

t h e n t o o n e o n l y , a n d finally w a l k s w i t h o u t s u p p o r t . 

R E - E D U C A T I O N I N W A L K I N G is g i v e n , a n d l eg exe rc i se s are p r a c t i s e d , 

g r a d u a l l y i nc reas ing in s t r eng th . T h e p a t i e n t s h o u l d w a l k n o r m a l l y in 9 t o 1 0 

w e e k s . 

S U R G I C A L T R E A T M E N T . — I f t h e f r a g m e n t s c a n n o t o t h e r w i s e b e g o t i n t o 

c o r r e c t p o s i t i o n , t h e y are t r e a t e d b y o p e n o p e r a t i o n , a n d t h e f r a g m e n t s o f t h e 

t i b i a fixed i n t o p l a c e b y a p l a t e , w i r e b a n d s , o r a b o n e - p e g . T h e fibula is n o t 

p l a t e d . 

P O S T - O P E R A T I V E T R E A T M E N T . — T h i s b e g i n s a t 1 0 t o 1 2 d a y s o n t h e s a m e 

l ines as d e s c r i b e d a b o v e ; t h e support m u s t b e e v e n m o r e ca re fu l ly m a i n t a i n e d . 

N O N - U N I O N . — S h o u l d u n i o n n o t t a k e p l a c e , t h e t r e a t m e n t is ca r r i ed o u t 

o n t h e s a m e p r i n c i p l e s as t h a t a p p l i e d t o t h e h u m e r u s w h e n i t fails t o un i t e 

(see p p . 1 5 , 1 6 ) . T h e B i e r b a n d a g e m a y b e p u t o n j u s t a b o v e t h e k n e e . T h e 

p u l s e s h o u l d b e t a k e n a t t h e a n k l e , e i the r a t t h e p o i n t w h e r e t h e a n t e r i o r 

t ib i a l a r t e ry l ies o n t h e f r o n t o f t h e t i b i a , o r a t t h a t w h e r e t h e p o s t e r i o r t i b i a l 

a r t e ry lies b e h i n d a n d b e l o w t h e in te rna l m a l l e o l u s . 

T H E B O N E S O F T H E F O O T 

M o s t i m p o r t a n t o f t he se are f rac tu res o f t h e as t raga lus a n d o f t h e o s c a l c i s . 

F r a c t u r e s of the A s t r a g a l u s 

T h e body o r t h e neck m a y b e b r o k e n . T h e s e f rac tures are o f t e n a s s o c i a t e d 

w i t h i n j u r y t o o r d i s l o c a t i o n o f o t h e r b o n e s a b o u t t h e a n k l e . T h e a n k l e - j o i n t 

i t se l f m a y b e d i s l o c a t e d , o r t h e as t raga lus d i s p l a c e d . F r a c t u r e s o f t h e b o d y 

m u s t neces sa r i l y i n v o l v e t h e a n k l e - j o i n t , a n d the i r t r e a t m e n t is r a re ly c o m -

p l e t e l y success fu l , t h e f o o t o f t e n r e m a i n i n g v e r y w e a k a n d pa in fu l . 

F I X A T I O N . — T h e f o o t is p u t u p in do r s i f l ex ion t o a r i gh t a n g l e , t h e p o s i t i o n 

b e i n g m a i n t a i n e d b y : ( 1 ) Plaster, f o r 6 t o 8 w e e k s ; o r o c c a s i o n a l l y ( 2 ) A 

back splint, w i t h f o o t - p i e c e . 
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T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T ( B o d y o f A s t r a g a l u s ) . — T r e a t m e n t is r a re ly 

o r d e r e d in t h e e a r l y s t ages o f t he se f rac tu res . I f t h e p l a s t e r is d i v i d e d , o r i f a 

sp l in t is u s e d , m a s s a g e m a y b e g i v e n f r o m t h e b e g i n n i n g , w i t h l a te ra l m o v e -

m e n t o f t h e p a t e l l a , q u a d r i c e p s c o n t r a c t i o n s , a n d a c t i v e m o v e m e n t s o f t h e t o e s . 

M O V E M E N T S O F A N K L E A N D F O O T . — F l e x i o n and extension, 3 t o 4 w e e k s . 

Inversion and eversion, 4 t o 5 w e e k s . 

W A L K I N G w i l l p r o b a b l y n o t b e a l l o w e d — e x c e p t w i t h c r u t c h e s — f o r a b o u t 

3 m o n t h s . 

I f t h e neck is f r ac tu red , t h e m o v e m e n t s m a y b e g i v e n a b o u t a w e e k ear l ier , 

a n d t h e p a t i e n t m a y b e a b l e t o w a l k in 7 t o 8 w e e k s . 

F r a c t u r e s of the O s C a l c i s 

T h e body o f t h e b o n e m a y b e b r o k e n b y d i r e c t v i o l e n c e , as b y falls o n t h e 

fee t . T h e as t raga lus m a y b e d i s p l a c e d , a n d t h e a r c h o f t h e f o o t f l a t t ened . 

Of t en b o t h heels are i n ju red . T h e posterior surface o f t h e b o n e is s o m e t i m e s 

t o r n off b y v i o l e n t c o n t r a c t i o n o f t h e c a l f m u s c l e s . 

F R A C T U R E O F T H E B O D Y 

T r e a t m e n t . — 

F I X A T I O N . — T h e f o o t is p u t u p in d o r s i f l e x i o n t o a r i gh t - ang le , in p las te r , 

o r o n a sp l in t ( 2 t o 3 m o n t h s ) . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E m a y b e g i v e n f r o m t h e b e g i n n i n g , i f t h e f i x a t i o n a p p a r a t u s 

p e r m i t s . 

M O V E M E N T S . — T o e s , f r o m t h e b e g i n n i n g . Ankle and foot, 1 m o n t h . 

W A L K I N G . — 3 m o n t h s o r m o r e . 

T h e resul t is r a r e ly q u i t e s a t i s f a c t o r y , p a i n in t h e hee l o f t e n pers i s t ing , o w i n g 

p r o b a b l y t o t r a u m a t i c ar thr i t i s o f t h e j o i n t s in t h e n e i g h b o u r h o o d o f t h e i n j u r y . 

F R A C T U R E O F T H E P O S T E R I O R S U R F A C E 

T r e a t m e n t . — 

T h e rarer f rac tu re o f t h e p o s t e r i o r su r face is g e n e r a l l y t r e a t e d b y o p e r a t i o n , 

t h e s e p a r a t e d p a r t b e i n g f ixed i n t o p o s i t i o n b y a b o n e p e g . 

F I X A T I O N . — T h e f o o t is p u t u p i n p l a n t a r f l e x i o n in p l a s t e r o r o n a 

s p e c i a l sp l in t ( 6 w e e k s ) . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e b e g i n n i n g . 

M O V E M E N T S . — A n k l e and foot, 1 4 t o 1 8 d a y s . 

W A L K I N G . — 6 t o 8 w e e k s . 

F r a c t u r e of the M e t a t a r s a l B o n e s 

O n e o r m o r e o f t h e s e m a y b e b r o k e n , g e n e r a l l y as a resul t o f d i r e c t v i o l e n c e , 

as b y c r u s h i n g o f t h e f o o t . I n j u r y o f t h e first m e t a t a r s a l is t h e m o s t , t h a t o f 

t h e fifth t h e l e a s t s s e r ious . 

D I S P L A C E M E N T . — T h i s is r a r e ly m a r k e d . T h e w o r s t f ea tu re o f t h e i n j u r y 

is t h e d a m a g e t o t h e a n t e r i o r t r ansve r se a r c h o f t h e f o o t . T h i s f a c t m u s t b e 

b o r n e i n m i n d , e s p e c i a l l y d u r i n g t h e l a t e r s t ages o f t r e a t m e n t . 

T r e a t m e n t . — 

F I X A T I O N . — A d h e s i v e strapping m a y b e p u t o n r o u n d t h e f o o t t o m a i n t a i n 

t h e an te r io r a r ch . I n m o r e se r ious cases , as in f r ac tu re o f seve ra l b o n e s , 

i n c l u d i n g t h e first, plaster o r a back splint ( 2 t o 3 w e e k s ) . 
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P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — O f t h e w h o l e l e g , f r o m t h e o u t s e t . 

M O V E M E N T S . — H i p and knee, f r o m t h e b e g i n n i n g . Ankle, f r o m 3rd d a y . 

Toes, 5 t h d a y ( m o r e se r ious eases 7 t h t o 8 t h d a y ) . 

E X E R C I S E S ( w i t h o u t b o d y w e i g h t ) . — T h e s e m a y b e b e g u n : I n f rac tu re o f 

t h e first me ta t a r sa l , 3 t o 4 w e e k s ; o f t h e fifth me ta t a r sa l , 7 t o 8 d a y s . 

W A L K I N G . — I n f r ac tu re o f t h e first me t a t a r s a l a l o n e , in a b o u t 6 w e e k s . 

O f t h e first me ta t a r sa l a n d o t h e r s , 2 m o n t h s . O f t h e fifth me ta t a r sa l a l o n e , 3 

w e e k s . 

I f t h e p a t i e n t w a l k s t o o s o o n , t h e an te r io r a r ch m a y c o l l a p s e a n d m e t a t a r -

sa lg ia (see C h a p t e r X V I ) m a y d e v e l o p . I n cases o f s e v e r e i n ju ry , he s h o u l d 

w e a r su i t ab le s u p p o r t s . E x e r c i s e s , b o t h b e f o r e a n d af ter w a l k i n g is a t t e m p t e d , 

s h o u l d b e d i r e c t e d t o w a r d s s t r e n g t h e n i n g t h e m u s c l e s w h i c h m a i n t a i n th i s 

a r ch (see C h a p t e r X V I ) , as w e l l as t h e l o n g i t u d i n a l a r ches . 

F r a c t u r e of the P h a l a n g e s 

D I S P L A C E M E N T . — T h i s is s l igh t , as a rule . 

T r e a t m e n t . — 

F I X A T I O N . — G e n e r a l l y n o sp l in t is r e q u i r e d , b u t s o m e t i m e s an o r d i n a r y 

b a c k sp l in t w i t h a f o o t - p i e c e is u s e d f o r 2 t o 3 w e e k s . A c r ad l e m u s t b e p u t 

o v e r t h e fee t in e i the r ca se , w h e n t h e p a t i e n t is in b e d . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — F r o m t h e o u t s e t , i f r e q u i r e d . 

M O V E M E N T S . — H i p , knee, and ankle, f r o m t h e b e g i n n i n g . Inversion and 

eversion, 3 r d d a y . Toes, 4 t h t o 5 t h d a y . 

E X E R C I S E S ( w i t h o u t b o d y w e i g h t ) . — I n 3 w e e k s . 

W A L K I N G . — I n 4 w e e k s . F u l l a n d c o r r e c t use o f t h e t o e s in w a l k i n g 

m u s t b e e n j o i n e d . 

R E - E D U C A T I O N I N W A L K I N G 

T h i s is m o s t i m p o r t a n t in all f r ac tu res o f t h e l o w e r e x t r e m i t y , s ince t h e 

w a s t i n g a n d loss o f t o n e o f t h e l eg m u s c l e s , h o w e v e r s l igh t , causes t h e f o o t 

t o fall i n t o t h e p o s i t i o n o f w e a k n e s s — t h a t is , i n t o e v e r s i o n . T h i s l eads t o 

c o l l a p s e o f t h e a r ches , o r , a t all e v e n t s , t o a ' w e a k f o o t ' , w i t h p a i n , d i m i n i s h e d 

m o b i l i t y , a n d loss o f t h e ' s p r i n g ' in w a l k i n g . I n P o t t ' s o r D u p u y t r e n ' s f rac-

t u r e , th i s d i sas t rous resul t wi l l i n e v i t a b l y f o l l o w t h e i n j u r y unless p r o p e r 

m e a s u r e s are t a k e n t o p r e v e n t i t , s i nce , a p a r t f r o m t h e genera l w e a k e n i n g o f 

m u s c l e s , t h e s t ruc tu res o n t h e inne r s ide o f t h e f o o t — e s p e c i a l l y t h e d e l t o i d 

( in te rna l l a te ra l ) l i g a m e n t , o n e o f t h e m o s t i m p o r t a n t s u p p o r t s o f t h e l o n g i t u -

d ina l a r ch t h r o u g h its c o n n e c t i o n w i t h t h e ' s p r i n g ' l i g a m e n t , a n d t h e t ib ia les 

an t i cus a n d p o s t i c u s — a r e w r e n c h e d b y t h e a c c i d e n t , t h e l i g a m e n t b e i n g 

p o s s i b l y t o r n r igh t ac ros s . 

D r . M e n n e l l has p o i n t e d o u t t h e s u p r e m e i m p o r t a n c e o f r ega in ing t h e c o r r e c t 

co-ordination n e c e s s a r y f o r w a l k i n g . W e a k n e s s o f a n y m u s c l e o r g r o u p o f 

m u s c l e s , f r o m w h a t e v e r c a u s e , wi l l in ter fere w i t h th i s c o - o r d i n a t i o n , n o t o n l y 

b e c a u s e t he se m u s c l e s c o n t r a c t w i t h l e s sened f o r c e , b u t b e c a u s e t h e l a t e n t 

p e r i o d b e t w e e n t h e r e c e p t i o n o f t h e n e r v e s t imu lus b y t h e m u s c l e , a n d i ts 

r e su l t an t c o n t r a c t i o n is l e n g t h e n e d , so t h a t i t n o l o n g e r ac t s in t i m e w i t h t h e 

h e a l t h y m u s c l e s , t h e l a t e n t p e r i o d o f w h i c h is n o r m a l . 

E x e r c i s e s t o re -es tab l i sh c o - o r d i n a t i o n m a y b e b e g u n s o m e t i m e b e f o r e i t 

is safe f o r t h e p a t i e n t t o t a k e t h e w e i g h t o f his b o d y o n t h e i n ju r ed l i m b . A l l 

t h e m o v e m e n t s o f l e g a n d f o o t r e q u i r e d in w a l k i n g m a y b e p r a c t i s e d w i t h o u t 

his s t a n d i n g o n th i s l eg a t all . l i v e r y masseuse s h o u l d r e a d D r . M e n n e l P s 
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c h a p t e r o n r e - e d u c a t i o n in w a l k i n g in w h i c h he de sc r i be s a n d classifies t h e s e 

' e x e r c i s e s w i t h o u t w e i g h t ' , w h i c h are s o v a l u a b l e a t t h e s t age o f r e c o v e r y af te r 

f rac tures , o r o t h e r c o n d i t i o n s o f i n j u r y o r w e a k n e s s . * M o s t o f t hese exe rc i s e s 

are n o w u s e d e v e r y w h e r e , a n d h a v e b e e n f o u n d m o s t success fu l . 

E X E R C I S E S B E F O R E T H E P A T I E N T IS A L L O W E D T O W A L K . — T h e s e c o n s i s t o f 

L e g - s w i n g i n g , K n e e - b e n d i n g a n d - s t r e t ch ing , F o o t - b e n d i n g a n d - s t r e t ch ing 

(hee l - a n d t oe - r a i s i ng ) a n d F o o t - i n v e r s i o n . 

Leg-swinging ( s i t t ing o n a h i g h t a b l e ) . T h i s is a l so a m o b i l i t y e x e r c i s e ; 

b u t t he p a t i e n t s h o u l d s w i n g n o t o n l y t h e i n ju r ed l eg b u t t h e s o u n d o n e as w e l l , 

a n d t h e y s h o u l d b e s w u n g a l t e rna t e ly , n o t t o g e t h e r . L a t e r , he s h o u l d c o m -

b ine t h e f o r w a r d s w i n g o f t h e l e g w i t h do r s i f l ex ion o f t h e a n k l e , a n d t h e b a c k -

w a r d s w i n g w i t h p l an t a r - f l ex ion . Knee-bending and -stretching -t- Foot-bending 

and -stretching m a y b e d o n e c o m b i n e d as a b o v e , w i t h res i s t ance t o t h e k n e e 

m o v e m e n t s . 

Alternate heel-raising is p r a c t i s e d , t h e p a t i e n t s i t t ing o n a s t o o l ; a n d 

t h e n Alternate toz-raising ( do r s i f l ex ion o f t h e a n k l e ) , in t h e s a m e p o s i t i o n . 

Heel- and toe-raising f o l l o w s . T h i s cons i s t s o f do r s i f l ex ion o f o n e f o o t a t t h e 

s a m e t i m e as p l an ta r - f l ex ion o f t h e o t h e r . I n v e r s i o n o f b o t h fee t t o g e t h e r 

m u s t a l so b e p r a c t i s e d , as we l l as f l ex ion a n d e x t e n s i o n o f t h e t o e s . 

T H E T A K I N G O F W E I G H T . — T h e p a t i e n t is a t first a l l o w e d s o m e s u p p o r t , 

e .g . , he m a y s t a n d b e t w e e n para l le l ba r s , o r b e t w e e n t w o cha i r s . H e has n o w t o 

b e t a u g h t t h e c o r r e c t m e t h o d o f t a k i n g s t eps . H e s t ands w i t h t h e fee t t o g e t h e r , 

a n d b o t h p o i n t i n g s t r a igh t f o r w a r d ( c l o s e - s t a n d i n g ) . H e t h e n m o v e s t h e 

i n ju r ed f o o t f o r w a r d in a s t r a igh t l ine , a n d p l a c e s t h e hee l o n t h e g r o u n d . T h e 

heel o f t h e s o u n d f o o t is t h e n ra i sed , t h e w e i g h t t r ans fe r red t o t h e i n j u r e d o n e , 

t h e f ron t o f w h i c h is b r o u g h t d o w n . T h e w e i g h t is t o b e t a k e n o n t h e o u t e r 

b o r d e r o f t h e f o o t , a n d t h e t o e s are t o b e p re s sed firmly o n t h e g r o u n d . T h e n 

t h e s o u n d f o o t is b r o u g h t u p a l o n g s i d e i t , a n d t h e f o r w a r d s t e p w i t h t h e i n ju red 

f o o t is r e p e a t e d . A f t e r th i s has b e e n d o n e seve ra l t i m e s , t h e p r o c e s s is r e v e r s e d , 

t h e s o u n d f o o t is m o v e d f o r w a r d , a n d t h e hee l o f t h e i n j u r e d ( b a c k ) f o o t ra i sed , 

t h e w e i g h t o f t h e b o d y b e i n g b r o u g h t o v e r t h e f o r w a r d l eg . T h e i n ju r ed f o o t 

is t h e n ca r r i ed f o r w a r d p a s t t h e s o u n d f o o t , a n d t h e hee l p l a c e d o n t h e g r o u n d 

as a b o v e . T h e s u p p o r t is n o w g r a d u a l l y w i t h d r a w n . 

A f t e r th i s , heel-and-toe walking a l o n g a l ine is p r a c t i s e d . T h e p a t i e n t s h o u l d 

b e ca re fu l ly s u p e r v i s e d , a n d n o i n c o r r e c t s t e p a l l o w e d . E v e r s i o n o f t h e f o o t 

m u s t b e g u a r d e d aga ins t all t h e t i m e , a n d t h e p a t i e n t m u s t n o t b e a l l o w e d t o 

a c q u i r e a l i m p — a h a b i t w h i c h , o n c e c o n t r a c t e d , is m o s t diff icul t t o e r a d i c a t e . 

O r d i n a r y l e g exe rc i se s are n o w u n d e r t a k e n , n o t f o r g e t t i n g t h o s e su i t ab l e f o r 

f l a t - f o o t ; a l so exe rc i se s f o r a n y j o i n t o r j o i n t s in w h i c h t h e m o v e m e n t s are n o t 

c o m p l e t e (see e x e r c i s e s for S T I F F J O I N T S , C h a p t e r V I ) . 

* Massage : its Principles and Practice, chapter X X . 
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CHAPTER IV 

DISLOCATIONS 

I . Dislocations of the upper extremity : Acromio-clavicular joint—Sterno-clavicular 
joint—'Shoulder—Elbow—Wrist—Thumb. II . Dislocations of the lower extremity : 
Hip—Dislocation or injury of the knee—-Ankle—Sacro-iliac strain. 

A D I S L O C A T I O N , o r luxation, is a c o n d i t i o n in w h i c h t h e a r t icu lar surfaces o f 

t h e b o n e s f o r m i n g a j o i n t are c o m p l e t e l y d i s p l a c e d f r o m e a c h o t h e r b y v i o l e n c e — 

gene ra l l y i n d i r e c t — a n d r e m a i n so d i s p l a c e d . A sub-luxation is o n e in w h i c h 

t h e j o i n t surfaces r e m a i n p a r t i a l l y d i s p l a c e d f r o m e a c h o t h e r . A sprain is o n e 

in w h i c h t h e surfaces , t h o u g h sepa ra t ed f r o m e a c h o t h e r b y v i o l e n c e , r e tu rn 

o f t h e m s e l v e s t o the i r n o r m a l p o s i t i o n . 

A l l t hese c o n d i t i o n s , i f d u e t o t r a u m a , are a c c o m p a n i e d b y m o r e o r less 

severe s t r e tch ing o r t e a r ing o f t h e s t ruc tures in, o r su r round ing , t h e j o i n t . 

L i g a m e n t s , m u s c l e s , t e n d o n s , s y n o v i a l shea ths o r m e m b r a n e s , o r ca r t i l age , 

m a y a lso b e in jured . T h e results in t h e m o r e ser ious t r a u m a s m a y b e ar thr i t is , 

m y o s i t i s , a n d p o s s i b l y t e n o s y n o v i t i s . T h e r e is gene ra l l y e x t r a v a s a t i o n o f b l o o d 

f r o m t h e in ju red vesse ls o f t h e s t ruc tures , caus ing contusion ( b ru i s ing ) . 

S Y M P T O M S . — 

At the time of the injury.—(1) W h e n t h e i n ju ry o c c u r s , the re is in tense , 

s i cken ing pa in , w o r s e t h a n t h a t o f a f rac ture ; t he pa t i en t is o f t en c o n s c i o u s 

o f a t e a r i n g sensa t ion different f r o m t h e sensa t ion o f b r e a k i n g o r s n a p p i n g o f 

a b o n e . T h e p a i n is less s eve re la ter , unless t h e d i s p l a c e d b o n e is press ing on 

a n e r v e . ( 2 ) T h e r e is d e f o r m i t y o f t h e l i m b . ( 3 ) T h e j o i n t is f ixed . (4) T h e 

f u n c t i o n o f t h e l i m b is lo s t . 

After reduction.—(1) D u l l , a c h i n g pa in , inc reased o n m o v e m e n t . ( 2 ) 

Swel l ing , o f t e n m a r k e d , o f t h e l i m b ; a n d all s igns o f a c u t e i n f l a m m a t i o n . 

( 3 ) Bru i s ing , v a r i a b l e in e x t e n t , a p p e a r i n g af ter a f e w d a y s . 

At a later period.—(1) A d h e s i o n s f o r m r o u n d t h e j o i n t , w i t h l im i t a t i on 

o f m o v e m e n t . ( 2 ) T h e m u s c l e s a c t i n g o n t h e j o i n t a t r o p h y t o a g rea t e r o r 

less degree , i m p a i r i n g t h e s t r eng th o f t h e l i m b . 

Certain dislocations, especially those of the shoulder and temporo-mandibular 
joints, are liable to recur. 

C O M P L I C A T I O N S . — T h e s e are s imi lar t o t h o s e f o u n d in c o n j u n c t i o n w i t h 

f rac tures . 

I N J U R I E S T O B O N E S . — ( 1 ) Fracture-dislocations, in w h i c h a b o n e is b r o k e n , 

as w e l l as j o i n t surfaces d i s p l a c e d — a s in a P o t t ' s f rac ture , o r a f rac ture o f t h e 

n e c k o r shaf t o f t h e h u m e r u s , w i t h d i s l o c a t i o n o f t h e shou lde r . ( 2 ) Injury to 

the periosteum, w h e n t h e i n f l a m m a t i o n in t h a t m e m b r a n e causes an o u t - t h r o w i n g 

o f o s t eob la s t s , e i ther i m p e d i n g t h e m o v e m e n t s o f t h e j o i n t , o r l o d g i n g in t h e 

neares t m u s c l e s ; e .g. , c a u s i n g m y o s i t i s ossif icans in t h e brachia l is an t i cus in 

a case o f d i s l o c a t e d e l b o w . 

I N J U R I E S T O N E R V E S , c aus ing paresis o r p a r a l y s i s ; e .g. , t h e c i r c u m f l e x 

n e r v e m a y b e in ju red in d i s l o c a t i o n o f t he shou lde r , o r t h e u lnar n e r v e in d i s -

l o c a t i o n o f t h e e l b o w . 
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I N J U R I E S T O T H E S K I N in c o m p o u n d d i s l o c a t i o n s , w h e n t h e e n d o f o n e o f 

t h e d i s p l a c e d b o n e s is d r i v e n o u t t h r o u g h t h e sk in . I n these cases , as in c o m -

p o u n d f rac tures , w e h a v e t o r e m e m b e r t h e d a n g e r o f i n f e c t i o n . 

I N J U R I E S T O B L O O D - V E S S E L S ; s imi la r t o t h o s e o c c u r r i n g in f rac tures (see 

p . 3 ) , haemorrhage , ischaemia, o r g a n g r e n e . 

I . D I S L O C A T I O N S O F T H E U P P E R E X T R E M I T Y 

A C R O M I O - C L A V I C U L A R J O I N T 

Thi s is g e n e r a l l y t h e resul t o f d i r ec t v i o l e n c e , a b l o w o r a fall o n t he s h o u l d e r . 

D I S P L A C E M E N T . — T h e c l a v i c l e is d i s p l a c e d u p w a r d s . 

T r e a t m e n t . — 

F I X A T I O N . — I t is e a s y t o r ep l ace t h e b o n e s in the i r c o r r e c t pos i t i on , b u t 

diff icul t t o k e e p t h e m there , s ince t h e w e i g h t o f t h e a r m d rags t h e s c a p u l a 

d o w n w a r d s a w a y f r o m t h e c l a v i c l e . T h e m e t h o d o f s u p p o r t is t h e s a m e as 

t h a t f o r f rac ture o f t h e a c r o m i a l e n d o f t h e c l a v i c l e (see Fig. 7 , p . 1 1 ) . T h e 

a r m is k e p t in th is p o s i t i o n f o r a b o u t f o u r w e e k s ( s o m e t i m e s a s l ing is u s e d 

as w e l l ) , a n d t h e n a s l ing o n l y is w o r n f o r a n o t h e r f o r t n i g h t o r t h r e e w e e k s . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — L y i n g , w i t h t h e f o r e a r m ac ros s t h e ches t . L a t e r , 

s i t t ing w i t h t h e e l b o w s u p p o r t e d , as f o r a d i s l o c a t e d shou lde r . 

M A S S A G E . — F r o m t h e b e g i n n i n g . T h e s t r a p p i n g is b e s t lef t in p l a c e d u r i n g 

t r e a t m e n t fo r t h e first f e w d a y s . I f f o r a n y reason it s h o u l d b e r e m o v e d , t h e 

e l b o w m u s t b e p r e s sed u p w a r d s , a n d t h e a r m k e p t in t h a t p o s i t i o n . 

T h e n e c k , ches t , shou lde r , a n d a r m s h o u l d all r e c e i v e a t t e n t i o n . T h e d e l t o i d 

m u s t b e s p e c i a l l y c o n s i d e r e d ; n e x t t o i t in i m p o r t a n c e is t h e pec to r a l i s m a j o r . 

W h e n al l i n f l a m m a t i o n has d i s a p p e a r e d , t a p o t e m e n t m a y b e a d d e d . 

M O V E M E N T S . — ( 1 ) O f hand, wrist, elbow, and radio-ulnar joints, f r o m t h e 

beg inn ing . ( 2 ) O f shoulder, 2 t o 3 w e e k s , b e g i n n i n g w i t h s i m p l e e l e v a t i o n 

{ s h o u l d e r s h r u g g i n g ) , a n d r o t a t i o n in a n d o u t in t h e h u m e r o - s c a p u l a r j o i n t w i t h 

t h e a r m in a d d u c t i o n . 

A l i t t le la te r flexion a n d e x t e n s i o n o f t h e s h o u l d e r m a y b e a d d e d , a n d t h e n 

a b d u c t i o n t o a b o u t 4 5 degrees . T h e masseuse s h o u l d p rog re s s g r a d u a l l y t o 

a b d u c t i o n t o a r i gh t ang l e a n d a b o v e , a n d finally g i v e r o t a t i o n in th i s p o s i t i o n . 

T h e e l b o w s h o u l d b e s u p p o r t e d du r ing m o v e m e n t s o f t h e s h o u l d e r g i rd le f o r 

t h e first 3 o r 4 w e e k s . A f t e r 6 t o 7 w e e k s free exe rc i ses m a y b e p r a c t i s e d . 

R E S U L T . — H o w e v e r ski l fu l ly th is i n j u r y is t r ea ted , s o m e d e f o r m i t y m a y 

remain , t h e b o n e s b e i n g o f t en n o t q u i t e c o r r e c t l y in p l a c e . B u t as a ru le 

t h e s l ight d i s p l a c e m e n t causes n o d i sab i l i t y . 

S T E R N O - C L A V I C U L A R J O I N T 

A rare b u t t r o u b l e s o m e in ju ry . 

D I S P L A C E M E N T . — A s a rule, t h e c l a v i c l e is d i s p l a c e d f o r w a r d s a n d u p w a r d s . 

T r e a t m e n t . — 

F I X A T I O N . — A p a d o f s t r a p p i n g is fixed o v e r t h e j o i n t t o k e e p i t as far 

as poss ib l e in p l a c e . T h e a r m is s u p p o r t e d in a s l ing, a n d is s o m e t i m e s 

b a n d a g e d o r s t r a p p e d t o t h e b o d y . T h i s p o s i t i o n is m a i n t a i n e d f o r 3 w e e k s . 

La t e r , a s l ing o n l y is w o r n f o r 2 t o 3 w e e k s . 

P H Y S I C A L T R E A T M E N T . — T h i s is s imi lar t o t h a t o f d i s l o c a t i o n o f t h e 

a c r o m i o - c l a v i c u l a r j o i n t . P ressure s h o u l d b e a p p l i e d o v e r t h e j o i n t , e spec i a l l y 

du r ing e l e v a t i o n , in o r d e r t o a f ford s u p p o r t . 
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R E S U L T . — R e c u r r e n c e is c o m m o n , a n d s o m e d e f o r m i t y g e n e r a l l y r ema ins . 

T h e func t iona l resul t is u sua l l y g o o d , t h o u g h t h e a p p e a r a n c e o f t h e j o i n t m a y 

b e uns igh t ly . F u l l s t r eng th is o f t e n n o t r ega ined t i l l a b o u t 3 m o n t h s af te r 

t he in ju ry . 

R e c u r r e n t cases , a n d t h o s e w h e r e p a i n is a c o n s t a n t fea ture , are s o m e t i m e s 

t r e a t ed b y o p e r a t i o n . T h e inter*articular ca r t i l age o f t h e j o i n t is r e m o v e d , 

a n d f ibrous a n k y l o s i s t akes p l a c e . S ince th is interferes g r a v e l y w i t h t h e m o v e -

m e n t s o f t h e a r m , i t is o n l y u n d e r t a k e n as a las t r e s o u r c e . 

S H O U L D E R 

T h i s is t he c o m m o n e s t o f all d i s l o c a t i o n s , a n d o n e t h a t e v e r y masseuse wi l l 

ce r t a in ly b e r equ i r ed t o t r ea t a t s o m e t i m e . 

C A U S E S . — T h e sh o u l d e r m a y b e d i s l o c a t e d b y d i r ec t o r i n d i r e c t v i o l e n c e , 

i .e. , b y a fall o r a b l o w o n t h e j o i n t itself, o r b y a fall o n t h e o u t s t r e t c h e d h a n d , 

c aus ing a v i o l e n t a b d u c t i o n o f t h e a r m . T h e la t te r f o r m o f v i o l e n c e is t h e 

c o m m o n e r cause . 

V A R I E T I E S . — F o u r k i n d s o f d i s p l a c e m e n t are r e c o g n i z e d : — 

S U B G L E N O I D . — T h e h e a d o f t h e h u m e r u s passes o u t t h r o u g h t h e l o w e r 

pa r t o f t he capsu l e , a n d r ema ins b e n e a t h t h e g l e n o i d c a v i t y , res t ing o n t h e 

ax i l l a ry b o r d e r o f t h e s c a p u l a . T h i s f o r m is n o t v e r y c o m m o n . T h o u g h t h e 

h u m e r u s m u s t pass t h r o u g h this p o s i t i o n , i t r a re ly r ema ins the re . 

S U B C O R A C O I D . — T h e h u m e r a l h e a d passes f o r w a r d s a n d d o w n w a r d s , a n d 

c o m e s t o lie b e l o w a n d ex t e rna l t o t h e c o r a c o i d p roce s s . T h i s is t h e c o m m o n e s t 

f o r m o f d i s l o c a t i o n . 

S U B C L A V I C U L A R . — O c c a s i o n a l l y , i t passes still fur ther i n w a r d s a n d l ies 

b e l o w t h e c l a v i c l e . T h i s is rare. 

S U B S P I N O U S . — I n th is case t he h u m e r a l 

h e a d is d r i v e n b a c k w a r d s a n d d o w n w a r d s 

i n t o t he inf rasp inous fossa , w h e r e i t l ies 

b e l o w t h e sp ine o f t h e s capu l a . T h i s f o r m 

a l so is rare, t h e l o n g h e a d o f t h e t r i c eps 

usua l ly p r e v e n t i n g t h e b o n e f r o m pas s ing 

in th is d i r ec t i on . 

S Y M P T O M S ( S u b c o r a c o i d t y p e ) . — 

B E F O R E R E D U C T I O N . — ( 1 ) I n t ens e p a i n 

is felt a t t he t i m e o f t h e a c c i d e n t . ( 2 ) T h e 

s h o u l d e r is flattened o n t o p , a n d t h e 

a c r o m i o n p r o c e s s is p r o m i n e n t , m a k i n g t h e 

c o n t o u r a p p e a r angu la r in s t ead o f r o u n d e d . 

( 3 ) T h e e l b o w c a n n o t b e b r o u g h t t o t h e 

s ide , a n d t he ax i s o f t he a r m is o b l i q u e 

in s t ead o f ve r t i ca l (Fig. 2 4 ) . ( 4 ) T h e 

sh o u l d e r is a l m o s t , o r en t i re ly , f i xed , s o 

t h a t t h e a r m is q u i t e useless . ( 5 ) T h e 

h e a d o f t h e h u m e r u s c a n b e fel t in its n e w p o s i t i o n , a n d n o t in t h e g l e n o i d 

c a v i t y . 

A F T E R R E D U C T I O N . — ( 1 ) T h e usua l s y m p t o m s resul t ing f r o m a d i s lo -

c a t i o n are p resen t ; t he r e is o f t e n m u c h p a i n a n d swel l ing , a n d s o m e t i m e s 

e x t e n s i v e bru is ing . ( 2 ) A d h e s i o n s are v e r y l i ab le t o f o r m , and , i f t h e y are 

a l l o w e d t o d o s o , are m o s t c r i p p l i n g ; h e n c e t h e necess i ty o f e a r l y m o v e m e n t , 

e spec i a l l y in e lde r ly p e o p l e . 

C O M P L I C A T I O N S . — 

F R A C T U R E o f t h e g r e a t t u b e r o s i t y o r surgica l n e c k o f t h e h u m e r u s . 

Ficj. 24.—Diagram to show flatten-
ing and angulation of shoulder and 
direction of axis oil arm in dislocation 
of subcoracoid type. 
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I N J U R Y T O T H E C I R C U M F L E X N E R V E . — T h i s is a n o t u n c o m m o n o c c u r r e n c e . 

A w a t c h s h o u l d b e k e p t fo r it , a n d i t s h o u l d b e r e p o r t e d a t o n c e , o r t h e m a s s e u s e 

m a y b e b l a m e d f o r a b a d resul t w h i c h is in n o w a y he r faul t . She s h o u l d t a k e 

ca re t o see t h a t t h e d e l t o i d d o e s c o n t r a c t , a n d i f t he r e is a n y d o u b t a b o u t it, 

t h e sensa t ion in t h e sk in o v e r t h e m u s c l e s h o u l d b e t e s t ed , a n d t h e s u r g e o n 

s h o u l d b e c o n s u l t e d . A s l ight c i r c u m f l e x i n j u r y is o f t e n t h e c a u s e o f a b e l a t e d 

r e c o v e r y f r o m th i s a c c i d e n t . I t m a y n e v e r b e d i s c o v e r e d — o r b y t h e t i m e 

a n y o n e t h inks o f l o o k i n g f o r s u c h a t h i n g , t h e n e r v e , w h i c h m a y h a v e b e e n 

o n l y b ru i s ed o r c o n c u s s e d , m a y h a v e pa r t i a l l y o r c o m p l e t e l y r e c o v e r e d . I n 

t h e m e a n t i m e , t h e d e l t o i d h a v i n g w a s t e d o r t h e j o i n t b e c o m e stiff, t h e m a s -

seuse is b l a m e d f o r unski l fu l t r e a t m e n t . A l e s ion 

o f t h e c i r c u m f l e x n e r v e in a s h o u l d e r i n j u r y is 

m u c h m o r e eas i ly m i s s e d t h a n is a n u lna r l e s ion 

in an e l b o w in ju ry . T h e masseuse m u s t real ize 

t h a t t h e p a t i e n t m a y b e a b l e t o p e r f o r m w e a k 

a b d u c t i o n w i t h t h e suprasp ina tus , t h e n e r v e 

s u p p l y o f w h i c h is p r o b a b l y in t ac t . 

R E C U R R E N C E O F D I S L O C A T I O N . — T h i s 

h a p p e n s m o r e f r e q u e n t l y in t h e s h o u l d e r t h a n 

in a n y o t h e r j o i n t . I t ca l l s f o r spec i a l t rea t -

m e n t (see p . 5 0 ) . 

T r e a t m e n t . — 

S U P P O R T . — 

1. The arm may be bandaged to the side with 

the elbow supported, s o as t o p r e v e n t a n y 

a b d u c t i o n a n d h o l d t h e h e a d o f t h e h u m e r u s 

in c o n t a c t w i t h t h e g l e n o i d c a v i t y (Fig. 2 5 ) . 

T h e b a n d a g e is p u t o n u n d e r t h e pa t i en t ' s c l o t h e s , 

t h e n r e p l a c e d b y a l a rge a rm-s l ing , w h i c h m u s t 

e l b o w . T h e s u p p o r t is m a i n t a i n e d f o r a b o u t 3 w e e k s o r a m o n t h . S o m e t i m e s 

a s l ing o n l y , i n s t ead o f t he b a n d a g e , is w o r n u n d e r t h e c l o t h e s f o r a f e w 

d a y s , a f te r w h i c h t h e p a t i e n t m a y b e a l l o w e d t o d r e s s — p r o v i d e d t h e c l o t h e s 

are m a d e t o fas ten in f ron t a n d p u t o n l ike a j a c k e t — a n d w e a r t h e s l ing 

o u t s i d e . D u r i n g t h e ea r ly s tages , he m u s t b e c a u t i o n e d n o t o n a n y a c c o u n t 

t o r e m o v e his s l ing o r in ter fere w i t h t h e b a n d a g e w i t h o u t p e r m i s s i o n . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — S i t t i n g , t h e a r m s u p p o r t e d o n a t a b l e o f sufficient 

h e i g h t t o k e e p t h e e l b o w p re s sed u p w a r d a n d p r e v e n t t h e h u m e r u s f r o m b e i n g 

d r a g g e d o u t o f t h e g l e n o i d fossa ; y e t l o w e n o u g h f o r t h e a r m t o b e k e p t c l o s e 

t o t h e s ide , a n d n o t a b d u c t e d . 

M A S S A G E A N D M O V E M E N T S . — 

1st Day.—If t h e i n j u r y is t r e a t e d o n th i s d a y , gCntle s t r ok ing o v e r t h e 

w h o l e a r m a n d s h o u l d e r s h o u l d b e g i v e n . T h e b a n d a g e s h o u l d b e lef t in p l a c e . 

2nd Day.—The b a n d a g e is t o b e r e m o v e d . Eff leurage a n d care fu l 

k n e a d i n g o f n e c k , ches t , s h o u l d e r , a n d a r m t o r e d u c e swe l l ing . A c t i v e m o v e -

m e n t s o f fingers, wr i s t , e l b o w , a n d r ad io -u lna r j o i n t s . T h e e l b o w m o v e m e n t s 

are m o s t i m p o r t a n t , as i t is essent ia l t h a t t h e t e n d o n o f t h e l o n g h e a d o f t h e 

b i c e p s , pass ing as i t d o e s t h r o u g h t h e shou lde r - j o in t , s h o u l d n o t b e a l l o w e d t o 

a d h e r e t o its o w n shea th o r t o a n y s u r r o u n d i n g s t ruc tures . 
3rd Day.—Add a c t i v e f l ex ion a n d e x t e n s i o n o f t h e s h o u l d e r in sma l l 

r ange , inc reas ing d a i l y . 

Active movements are in this case to be preferred to passive, it being 
essential that the strength of the muscles should be maintained, since they 
form the main support of this joint. 

Fig. 25.—Bandage for dislocated 
shoulder. 

I t is w o r n f o r a f e w d a y s , 

b e k e p t t a u t b e n e a t h t h e 

4 
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4th Day.—Add r o t a t i o n in a n d o u t w i t h t h e a r m in a d d u c t i o n , t h e 

e l b o w b e i n g ca re fu l ly s u p p o r t e d . 

5th Day.—Add a b d u c t i o n , b e g i n n i n g b y c i r c u m d u c t i o n o f t h e a r m in 

s m a l l r a n g e ; inc rease d a i l y . W h i l e a b d u c t i o n o f t h e a r m is b e i n g p e r f o r m e d , 

t h e o p e r a t o r s h o u l d p l a c e he r h a n d u n d e r t h e ax i l l a , p ress ing in a n u p w a r d 

d i r e c t i o n , in o r d e r t o s u p p o r t t h e h e a d o f t h e h u m e r u s , a n d p r e v e n t i ts a g a i n 

m a k i n g i ts w a y o u t t h r o u g h t h e still w e a k e n e d c a p s u l e (see Fig. 1 0 , p . 1 4 ) . 

T h e g r a s p is s imi la r t o t h a t f o r a f r a c t u r e d surg ica l n e c k . 

6th Day.—Frictions r o u n d t h e shou lde r . G r a d u a l l y d e e p e n t h e m a s s a g e 

o f ches t , shou lde r , a n d a r m , g i v i n g spec ia l a t t e n t i o n t o t he d e l t o i d a n d 

p e c t o r a l i s m a j o r . 

8th Day.—Abduction s h o u l d n o w h a v e r e a c h e d 9 0 d e g r e e s . A d v a n c e t o 

e l e v a t i o n a b o v e th i s l e v e l . 

10th to 12th Day.—Add r o t a t i o n in a n d o u t w i t h t h e a r m in a b d u c t i o n . 

T h e s e m o v e m e n t s s h o u l d n o t b e f o r c e d . 

For the subcoracoid form of dislocation, give rotation in first, and later 
rotation out, and for the subspinous, in the reverse order. 

3rd week, or when all inflammation has disappeared.—Vigorous m a s s a g e , 

w i t h h a c k i n g o f t h e m u s c l e s ; d e e p f r i c t ions r o u n d t h e j o i n t t o s t r e t ch a d h e s i o n s . 

I n c r e a s e in r ange o f al l a c t i v e m o v e m e n t s . 

4th Week.—Free exe rc i se s , b e g i n n i n g w i t h ' c r a w l i n g u p t h e w a l l ' , a n d 

o t h e r f l ex ion a n d e x t e n s i o n m o v e m e n t s , l a te r a d d i n g t h o s e f o r a b d u c t i o n a n d 

r o t a t i o n . T h e p a t i e n t m a y b e g i v e n ca re fu l ly s e l e c t e d h o m e exe rc i s e s . 

T h e a r m s h o u l d b e n o r m a l in a b o u t 5 t o 6 w e e k s i f b o t h t h e o p e r a t o r and t h e 

p a t i e n t h a v e d o n e the i r bes t . E l d e r l y pa t i en t s are s o m e t i m e s diff icul t t o 

m a n a g e , a n d t h e m a s s e u s e is o f t e n u n d u l y a l a r m e d a b o u t t h e p o s s i b i l i t y o f 

r e d i s l o c a t i o n . I t is a pos s ib i l i t y , b u t as D r . M e n n e l l has r e m a r k e d , 4 4 I t is 

safer t o admin i s t e r m o v e m e n t f r ee ly du r ing t h e first w e e k af te r d i s l o c a t i o n 

t h a n du r ing t h e th i rd , i f t h e j o i n t has b e e n i m m o b i l i z e d m e a n w h i l e . " I f e a r ly 

a c t i v e m o v e m e n t is n o t g i v e n , t h e m u s c l e s w h i c h , as o b s e r v e d a b o v e , are the 

main support of the joint, b e c o m e w e a k a n d w a s t e d , a n d w h e n a t t e m p t s are 

m a d e t o s t r e t ch o r b r e a k d o w n t h e a d h e s i o n s w h i c h h a v e m e a n w h i l e f o r m e d , 

d i sas te r m a y eas i ly o c c u r . 

T R E A T M E N T O F C O M P L I C A T I O N S . — 

F R A C T U R E O F H U M E R U S (see p . 1 3 ) . — I f the re is d i s p l a c e m e n t o f b o n e , t h e 

a r m has t o b e p l a c e d i n s o m e d e g r e e o f a b d u c t i o n in sp i te o f t h e d i s l o c a t i o n . 

O p e n o p e r a t i o n is s o m e t i m e s n e c e s s a r y t o r ep l ace t h e h u m e r a l h e a d in t h e 

g l e n o i d c a v i t y . 

C I R C U M F L E X I N J U R Y . — T h i s a l so necess i ta tes a b d u c t i o n o f t h e a r m . T h e 

d i f f icu l ty in th is c a s e is t h e i m p o s s i b i l i t y o f a n y b u t t h e w e a k e s t active a b d u c -

t i o n . T h e t r e a t m e n t is m u c h as usua l , b u t t h e a r m m u s t n o t b e b r o u g h t d o w n 

t o t h e s ide t i l l t h e d e l t o i d is suff ic ient ly r e c o v e r e d t o b e a r t h e s t r e t ch ing . P a s -

s i v e , o r a l m o s t pa s s ive , a b d u c t i o n a n d e l e v a t i o n m u s t b e g i v e n , w i t h v e r y 

carefu l s u p p o r t . T h e p a t i e n t s h o u l d b e t r e a t e d in t h e l y i n g p o s i t i o n . (See 

also C I R C U M F L E X P A R A L Y S I S , C h a p t e r X I I . ) 

R E C U R R E N T D I S L O C A T I O N . — T h i s is t r e a t e d e i ther b y t h e wearing of an 

appliance t o p r e v e n t a b d u c t i o n o f t h e a r m b e y o n d t h e d a n g e r - p o i n t ( a b o u t 

7 0 ° ) , o r b y open operation. 

T h e o p e r a t i o n is in teres t ing . A s t r ip is c u t f r o m t h e p o s t e r i o r b o r d e r o f t h e 

d e l t o i d , b u t lef t in c o n n e c t i o n w i t h t h e m u s c l e a t i ts u p p e r pa r t , i ts b l o o d -

a n d n e r v e - s u p p l y b e i n g k e p t i n t a c t so t h a t i t shal l n o t a t r o p h y . T h e free e n d 

is t h e n b r o u g h t f o r w a r d t h r o u g h t h e quadr i l a te ra l s p a c e , a n d f a s t e n e d t o t h e 

an te r io r b o r d e r o f t h e d e l t o i d in f ron t . W h e n t h e a r m is a b d u c t e d i t f o r m s 

a s l ing b e l o w t h e j o i n t , t h u s s t r eng then ing i t a t i ts w e a k e s t p o i n t , a n d k e e p i n g 
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t h e h e a d o f t h e h u m e r u s in p l a c e . ( S o m e su rgeons s a y t h a t w h e n t h e d e l t o i d 

c o n t r a c t s in a b d u c t i n g t h e a r m th i s s t r ip a l so c o n t r a c t s , a f fo rd ing still m o r e 

efficient s u p p o r t . ) 

A F T E R - T R E A T M E N T is d i r e c t e d t o w a r d s s t r eng then ing t h e a r m a n d 

s h o u l d e r m u s c l e s . 

E L B O W 

T h e d i s p l a c e m e n t s w h i c h o c c u r in t h e r e g i o n o f t h e e l b o w a n d supe r io r 

r ad io -u lnar a r t i cu la t ions are : ( 1 ) Dislocation of both radius and ulna. ( 2 ) 

Dislocation of the radius alone. 

1 . D i s l o c a t i o n of R a d i u s a n d U l n a f r o m the H u m e r a l 

A r t i c u l a r S u r f a c e s 

(True Dislocation of the Elbow-joint) 

C A U S E . — A fall o n t h e e l b o w o r h a n d , i .e . , f o r c e d e x t e n s i o n o f t h e e l b o w . 

D I S P L A C E M E N T . — B y far t h e m o s t c o m m o n t y p e is posterior d i s l o c a t i o n . 

T h e radius a n d u lna are d i s p l a c e d b a c k w a r d s a n d u p w a r d s b e h i n d t h e h u m e r u s , 

t h e an te r io r l i g a m e n t b e i n g s t r e t c h e d o r t o r n , a n d t h e c o r o n o i d p r o c e s s o f t en 

f r ac tu red as w e l l . 

S Y M P T O M S . — 

B E F O R E R E D U C T I O N . — ( 1 ) T h e e l b o w is h e l d in s l ight flexion a n d c a n n o t 

b e m o v e d . ( 2 ) T h e l o w e r e x t r e m i t y o f t h e h u m e r u s c a n b e fel t a t t h e f ron t 

o f t h e b e n d o f t h e e l b o w , o r b e l o w i t . ( 3 ) T h e b a c k p a r t o f t h e e l b o w p r o j e c t s , 

t h e p r o j e c t i o n b e i n g f o r m e d b y t h e o l e c r a n o n p r o c e s s . 

A F T E R R E D U C T I O N . — T h e g e n e r a l s y m p t o m s o f a d i s l o c a t i o n — p a i n , swe l -

l ing , e t c . — a r e p r e s e n t . 

C O M P L I C A T I O N S . — T h e s e are s imi la r t o t h o s e a c c o m p a n y i n g f rac tures 

in th i s r e g i o n . 

I S C H E M I C C O N T R A C T U R E (see p . 2 6 ) . 

M Y O S I T I S O S S I F I C A N S m a y o c c u r e v e n i f n o b o n e s are b r o k e n , b e c a u s e 

t h e p e r i o s t e u m is so m u c h t o r n t h a t i t b e c o m e s t h e sea t o f c o n s i d e r a b l e inf lam-

m a t i o n ; h e n c e i ts a c t i v i t y is inc reased , a n d i t t h r o w s o u t n u m e r o u s b o n e -

ce l l s . I f t h e c o r o n o i d p r o c e s s o r t h e in te rna l c o n d y l e are f r ac tu red , t h e 

d a n g e r is e v e n g rea t e r (see p . 1 6 ) . 

I N V O L V E M E N T O F T H E U L N A R N E R V E , o r o c c a s i o n a l l y o f o t h e r ne rves (see 

C h a p t e r X I I ) . 

C U B I T U S V A L G U S O R V A R U S , a b n o r m a l i nc r ea se o r d e c r e a s e o f t h e c a r r y i n g 

a n g l e . 

T r e a t m e n t . — 

F I X A T I O N . — T h e e l b o w is p u t u p in full flexion, a n d s u p i n a t i o n in t h e 

R o b e r t J o n e s p o s i t i o n (see Fig. 1 3 , p . 1 7 ) f o r 2 t o 3 w e e k s ; s o m e t i m e s o n l y f o r 

1 0 d a y s . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — S i t t i n g ; t h e a r m s u p p o r t e d b y a c u s h i o n , in 

s l igh t a b d u c t i o n . 

M A S S A G E A N D M O V E M E N T S . — W h i l e th is d i s l o c a t i o n — u n l i k e t h a t o f t h e 

shou lde r—is v e r y u n l i k e l y t o recur , a n d the re fo re ea r ly m o v e m e n t w o u l d s e e m 

t o b e i n d i c a t e d , w e h a v e t o c o n s i d e r t h e p o s s i b i l i t y o f m y o s i t i s oss i f icans , e v e n 

i f n o f rac ture c o m p l i c a t e s t h e in ju ry . F o r th is r eason , m o v e m e n t s are n o t 

g i v e n f o r 7 t o 1 0 d a y s . S o m e su rgeons prefer t o k e e p t h e a r m i m m o b i l i z e d 

fo r 2 t o 3 w e e k s , w i t h m a s s a g e o n l y . T h e a u t h o r has , p e r s o n a l l y , n e v e r k n o w n 

a n y h a r m t o resul t f r o m careful m o v e m e n t s , g i v e n in sma l l r ange a t t he earl ier 

p e r i o d . T h e a r m s h o u l d ce r t a in ly b e k e p t in t h e R o b e r t J o n e s p o s i t i o n f o r a t 
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leas t a fo r tn igh t , a f ter w h i c h g rea t ca re m u s t b e t a k e n n o t t o lose t h e full 

flexion w h i c h has t h u s b e e n p r e s e r v e d . T h e m a i n t e n a n c e o f th i s p o s i t i o n , 

the re fo re , as in o t h e r injur ies o f t h e e l b o w , fulfils t h e t h r e e f o l d p u r p o s e o f 

assis t ing t he a n t i - g r a v i t y m u s c l e s , p r e v e n t i n g l i m i t a t i o n o f t h e m o v e m e n t w h i c h 

is m o s t difficult t o rega in i f l o s t , a n d e l imina t ing t h e d a n g e r o f m y o s i t i s . 

1st Day.—Stroking t o re l i eve m u s c u l a r s p a s m , i f p r e s e n t ; o t h e r w i s e , 

effleurage. 

1st Week.—Massage o f t h e w h o l e a r m , e spec i a l l y effleurage a n d care fu l 

k n e a d i n g a b o v e t h e e l b o w , t o r e d u c e swel l ing . T h e a r m m a y b e u n b a n d a g e d , 

b u t t h e e l b o w m u s t n o t b e m o v e d (see t r e a t m e n t o f S U P R A C O N D Y L A R 

F R A C T U R E , p . 1 7 ) . F r i c t i o n s r o u n d t h e wr i s t a n d s h o u l d e r ; m a s s a g e o f t h e 

h a n d a n d f ingers. A c t i v e m o v e m e n t s o f f ingers a n d wr i s t ; adduction o f t h e 

wr i s t s h o u l d n o t b e a l l o w e d t o b e c o m e p r o n a t i o n . C i r c u m d u c t i o n o f t h e 

s h o u l d e r in smal l r a n g e m a y b e g i v e n . 

7th Day.—Very careful p r o n a t i o n m a y b e a d d e d . 

Sth to 9th Day.—Extension o f t h e e l b o w m a y b e b e g u n . ( P r o n a t i o n 

m a y b e c o m b i n e d w i t h e x t e n s i o n a n d sup ina t i on w i t h f l ex ion . ) 

End of 3rd Week ( s o m e t i m e s du r ing 3 r d w e e k ) . — T h e a r m is n o w p u t 

in a s l ing, o r is s u p p o r t e d b y a ' c o l l a r a n d cuf f ' , t h e h a n d b e i n g l o w e r e d d a i l y 

(see Fig. 1 4 , p . 1 7 ) ; a f e w d a y s la ter t h e a r m is lef t free f o r p a r t o f t h e d a y , 

a n d t he s l ing is g r a d u a l l y g i v e n u p a l t oge the r . T h e r ange o f m o v e m e n t s m u s t 

n o w b e inc reased b y deg rees , t h e o p e r a t o r b e i n g carefu l t o see t h a t t h e a b i l i t y 

t o f lex t h e e l b o w t o i ts ful l e x t e n t is m a i n t a i n e d . W h e n all i n f l a m m a t i o n 

is g o n e , v i g o r o u s m a s s a g e is g i v e n t o t h e w h o l e a r m . 

End of 4th Week, or a little later.—Free exe rc i se s s h o u l d b e p r a c t i s e d 

a s s i d u o u s l y t o rega in full e x t e n s i o n o r p r o n a t i o n , i f e i the r is l i m i t e d ; a l so t o 

increase t h e s t r eng th o f t h e m u s c l e s , a n d res tore f u n c t i o n t o t h e l i m b (see p . 

7 5 , S T I F F E L B O W ) . 

5th Week.—The s t ronges t exe rc i se s m a y b e g i v e n . 

2 . D i s l o c a t i o n of R a d i u s a lone 

T h e rad ius m a y b e d i s p l a c e d (a) f o r w a r d s o r (b) d o w n w a r d s . 

a. D I S P L A C E M E N T F O R W A R D S 

T h e radius lies in t h e rad ia l dep re s s ion a b o v e t h e c a p i t e l l u m . 

S Y M P T O M S . — 

B E F O R E R E D U C T I O N . — T h e b o n e c a n b e fe l t t o b e d i s p l a c e d . T h e p a t i e n t 

c a n ne i ther f lex n o r e x t e n d t h e e l b o w , t h o u g h h e c a n p r o n a t e a n d pa r t i a l l y 

sup ina te t h e f o r e a r m . 

T r e a t m e n t . — 

T h i s is a m u c h less ser ious i n j u r y t h a n d i s l o c a t i o n o f b o t h b o n e s ; t h e r e 

is n o d a n g e r o f m y o s i t i s oss i f icans . St i l l , a l l injur ies t o t h e e l b o w - j o i n t s h o u l d 

b e a p p r o a c h e d w i t h c a u t i o n . 

F I X A T I O N . — R o b e r t J o n e s p o s i t i o n f o r a fo r tn igh t . A f t e r th is p e r i o d , 

a s l ing, o r ' c o l l a r a n d cu f f ' , is w o r n f o r a n o t h e r t e n t o f o u r t e e n d a y s , t h e a r m 

be ing g r a d u a l l y l o w e r e d f r o m t h e fu l ly flexed p o s i t i o n t o a r igh t ang l e . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E A N D M O V E M E N T S . — 

1st and 2nd Days.—Massage as f o r d i s l o c a t i o n o f b o t h b o n e s . 

5th Day.—Flexion a n d e x t e n s i o n o f t h e e l b o w , p r o n a t i o n a n d s u p i n a t i o n , 

in sma l l r ange a t first. 

2\ to 3 Weeks.—Free exe rc i se s . 

4 Weeks.—Strong exe rc i se s . 
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b. D I S P L A C E M E N T D O W N W A R D S 

T h i s is t h e ' p u l l e d e l b o w ' o f sma l l c h i l d r e n , g e n e r a l l y c a u s e d b y t h e c h i l d ' s 

fa l l ing w h e n b e i n g h e l d b y t h e h a n d . T h e rad ius is d r a w n o u t o f t h e o r b i c u l a r 

l i g a m e n t . T h e c h i l d c a n b e n d t h e e l b o w a n d s t ra igh ten it , b u t c a n n o t fu l ly 

sup ina t e t h e f o r e a r m . T h e e l b o w is pa infu l , a n d t h e c h i l d d o e s n o t use t h e 

a r m . 

T r e a t m e n t . — 

R e d u c t i o n is ea sy , a n d t r e a t m e n t is r a re ly r equ i r ed . I f o r d e r e d , i t cons i s t s 

m a i n l y o f p e r s u a d i n g t h e c h i l d t o use t h e a r m aga in , w i t h exe rc i ses a n d 

s o m e t i m e s g e n t l e m a s s a g e . 

W R I S T 

T h i s is a rare a c c i d e n t , o f w h i c h n o t m u c h n e e d b e sa id . T h e d i s l o c a t i o n , 

w h e n i t d o e s o c c u r , is m o r e o f t en a posterior t h a n a n anterior o n e , a n d is n o t 

i n f r equen t ly c o m p l i c a t e d b y a f rac ture o f t h e rad ius i n t o t h e j o i n t . 

T r e a t m e n t . — 

F I X A T I O N . — I f the re is n o f rac ture , t h e wr i s t is g e n e r a l l y o n l y b a n d a g e d 

a n d t h e a r m p l a c e d in a s l ing. T h e c o n d i t i o n m a y b e t r e a t e d as a s e v e r e 

spra in , a n d m o v e m e n t s o f f ingers a n d wr i s t g i v e n f r o m t h e b e g i n n i n g . 

S imi la r t r e a t m e n t is g i v e n f o r uncomplicated dislocation of the lower or the 

upper row of carpal bones. I f t h e d i s l o c a t i o n is c o m p l i c a t e d b y a f r ac tu re , 

t h e wr i s t w i l l e i ther b e p u t in p las te r in do r s i f l ex ion , o r o n a s h o r t cock-up 

splint f o r 2 t o 3 w e e k s . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E m a y b e g i v e n f r o m t h e b e g i n n i n g , w i t h a c t i v e m o v e m e n t s o f 

t h e fingers. 

M O V E M E N T S O F T H E W R I S T . — T h e s e m a y b e g i v e n g e n t l y f r o m t h e 7 t h t o 

t h e 10 th d a y , i f t h e wr i s t is o n a sp l in t o r in a r e m o v a b l e p las ter . 

S imi la r t r e a t m e n t is g i v e n af te r r e m o v a l o f a dislocated semilunar. T h i s 

b o n e w h e n d i s p l a c e d c a n ra re ly , i f e v e r , b e m a n i p u l a t e d i n t o p o s i t i o n . T h e 

resul ts o f t r e a t m e n t in th is ca se wi l l n o t b e p e r f e c t ; m o v e m e n t o f t h e wr i s t 

w i l l b e i n c o m p l e t e in r ange , b u t t h e d i sab i l i t y s h o u l d n o t b e a ser ious o n e . 

T H U M B 

(Carpo-metacarpal or Metacarpo-phalangeal Joint) 

I n t h e first c a se , t h e m e t a c a r p a l b o n e is d i s p l a c e d o u t w a r d s a n d b a c k w a r d s 

o n t h e t r a p e z i u m ; in t h e s e c o n d , t he re is b a c k w a r d d i s p l a c e m e n t o f t h e p h a l a n x 

o n t h e m e t a c a r p a l , c a u s e d b y v i o l e n t h y p e r e x t e n s i o n o f t h e t h u m b ( P a g e a n d 

B r i s t o w ) . T h e f o r m e r is t h e m o r e ser ious a c c i d e n t , b e c a u s e o f t h e i m p o r t a n c e 

o f t h e m o v e m e n t s w h i c h t a k e p l a c e in t h e s a d d l e - j o i n t — f l e x i o n , e x t e n s i o n , 

a b d u c t i o n , a d d u c t i o n , a n d o p p o s i t i o n . 

T r e a t m e n t . — 

F I X A T I O N . — I n e i ther case , fixation is m a i n t a i n e d f o r a f o r t n i g h t ; in t h e 

ca se o f t h e c a r p o - m e t a c a r p a l j o i n t , b y p las te r o r sp l in t ; in t h a t o f t h e m e t a -

c a r p o - p h a l a n g e a l b y p la s t e r o r s t r app ing . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E A N D M O V E M E N T S . — W h e n t h e sp l i n t o r p l a s t e r is r e m o v e d , m a s -

sage o f t h e f o r e a r m a n d h a n d a n d a c t i v e m o v e m e n t s are g i v e n . 

T h e p r o g n o s i s is b e t t e r in t h e case o f t h e m e t a c a r p o - p h a l a n g e a l j o i n t t h a n 

in t h a t o f t h e c a r p o - m e t a c a r p a l . 

N . B . — T h e c o r r e s p o n d i n g j o i n t s o f t h e o t h e r fingers are r a re ly d i s l o c a t e d . 
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I I . D I S L O C A T I O N S O F T H E L O W E R E X T R E M I T Y 

H I P 

( F o r C O N G E N I T A L D I S L O C A T I O N , see C h a p t e r X V I ) . 

T r a u m a t i c d i s l o c a t i o n is rare b e c a u s e o f t h e g r e a t s t ab i l i t y o f t h e j o i n t a n d 

t h e s t r eng th o f t h e i l i o - f emora l l i g a m e n t , f rac ture o f t h e b o n e , i .e. , o f t h e n e c k 

o f t h e f e m u r , b e i n g far m o r e c o m m o n . O n l y v e r y g rea t v i o l e n c e p r o d u c e s a n 

i n j u r y o f th is k i n d . T h e d a m a g e m a y cons i s t o f a simple d i s l o c a t i o n , w i t h 

t ea r ing o f t h e l o w e r p a r t o f t h e c a p s u l e , o r o f a m o r e s e v e r e a n d complicated 

l e s ion , w i t h rup tu re o f t h e i l i o - f emora l l i g a m e n t a n d f rac ture o f t h e 

a c e t a b u l u m . 

D I S P L A C E M E N T . — T h e d i s p l a c e m e n t m a y b e anterior o r posterior. I n 

e i ther ca se , t h e h e a d o f t h e f e m u r passes o u t o f t h e j o i n t t h r o u g h t h e l o w e r 

p a r t o f t h e capsu l e , a n d t h e n e i ther f o r w a r d o r b a c k w a r d , t h e l a t t e r d i r e c t i o n 

b e i n g t h e m o r e c o m m o n . 

P O S T E R I O R D I S L O C A T I O N t ake s p l a c e w h e n t h e t h i g h is a d d u c t e d , in-

w a r d l y ro t a t ed , a n d f l exed , t h e p a t i e n t g e n e r a l l y b e i n g in a s t o o p i n g p o s i t i o n . 

S o m e t h i n g h e a v y falls o n his b a c k , o r he s t u m b l e s w h e n c a r r y i n g a h e a v y 

w e i g h t o n his s h o u l d e r ( R o b e r t J o n e s ) . T h e f e m o r a l h e a d passes o u t o f t h e 

l o w e r arid b a c k p a r t o f t h e c a p s u l e , a n d t h e n u p o n t o t h e d o r s u m ilii. 

A N T E R I O R D I S L O C A T I O N o c c u r s w h i l e t h e l eg is a b d u c t e d a n d e x t e r n a l l y 

r o t a t e d . 

S Y M P T O M S . — 

P O S T E R I O R D I S L O C A T I O N . — ( 1 ) T h e h i p is s l igh t ly a d d u c t e d a n d r o t a t e d i n ; 

a l so s l igh t ly flexed. ( 2 ) T h e m o b i l i t y o f t h e j o i n t is l essened , a n d t h e l i m b 

b e f o r e r e d u c t i o n is r i g i d l y fixed b y s p a s m o f al l t h e t h i g h m u s c l e s . ( 3 ) 

T h e r e is a p p a r e n t s h o r t e n i n g o f t h e l eg , t h e g r ea t t r o c h a n t e r b e i n g a b o v e 

N e l a t o n ' s l i ne . ( 4 ) T h e a b n o r m a l l y s i t ua t ed h e a d c a n b e fe l t . 

T h i s d i s p l a c e m e n t is t he r e fo re s imi la r t o t h e c o n g e n i t a l v a r i e t y . 

A N T E R I O R D I S L O C A T I O N . — ( 1 ) T h e l eg is s l igh t ly a b d u c t e d , a n d o u t -

w a r d l y r o t a t e d , w i t h t h e f o o t in e v e r s i o n . ( 2 ) T h e r e is n o a p p a r e n t s h o r t e n i n g 

as a ru le . ( 3 ) T h e d i s p l a c e d h e a d m a y b e fe l t in t h e g r o i n . 

T r e a t m e n t . — 

S I M P L E F O R M 

R e c u r r e n c e is v e r y i m p r o b a b l e , t he r e fo re ea r ly m o v e m e n t s are i n d i c a t e d a n d 

t h e p a t i e n t wi l l n o t b e l o n g d i s a b l e d . 

S U P P O R T . — A s a ru le , n o n e is r e q u i r e d in a s i m p l e d i s l o c a t i o n ; t h e p a t i e n t 

r e m a i n s in b e d f o r a b o u t a f o r t n i g h t , a n d is t h e n a l l o w e d t o g e t u p a n d w a l k . 

S o m e s u r g e o n s p u t t h e t h i g h a n d p e l v i s in p las te r , a n d t h e p a t i e n t w a l k s in 

a w e e k w i t h t h e p las te r still o n . 

P H Y S I C A L T R E A T M E N T . — M a s s a g e a n d all m o v e m e n t s m a y b e g i v e n 

f r o m t h e b e g i n n i n g , t h e m o v e m e n t s b e i n g a t first in sma l l r ange , a n d b e i n g 

g r a d u a l l y inc reased . T h e y are b e s t g i v e n a c t i v e l y . Care s h o u l d b e t a k e n 

w i t h r e g a r d t o t h e m o v e m e n t w h i c h w a s t h e cause o f d i s l o c a t i o n . 

1 4 Days.—Massage a n d m o v e m e n t s are c o n t i n u e d . R e - e d u c a t i o n in 

w a l k i n g is b e g u n . 

3 Weeks to 1 Month.—Free exerc i ses , g r a d u a l l y inc reas ing in s t r e n g t h 

a n d r ange . 

T h e l i m b s h o u l d b e normal in 5 t o 6 w e e k s . 

In this, and in cases of knee injury, it is important to see that the bed-
clothes do not press on the feet. A cradle should be used. 



DISLOCATIONS 55 

C O M P L I C A T E D D I S L O C A T I O N , W I T H R U P T U R E o r I L I O - F E M O R A L 

L I G A M E N T A N D F R A C T U R E O F T H E A C E T A B U L U M 

S U P P O R T . — T h i s is a v e r y ser ious i n ju ry . T h e l i m b is p u t u p in full n o r m a l 

. a b d u c t i o n in a plaster spica, i n c l u d i n g b o t h h ip s , s o c o n s t r u c t e d as t o p r e v e n t 

t i p p i n g o f t h e p e l v i s — w h i c h w o u l d cause sco l ios i s (6 t o 8 w e e k s ) . 

O c c a s i o n a l l y , t r a c t i o n is a p p l i e d , t h e l eg b e i n g k e p t in a b d u c t i o n , b y m e a n s 

o f a Thomas splint ( B a l k a n b e a m , e t c . ) . T h i s is su i t ab le f o r e l d e r l y a n d o b e s e 

p e o p l e . 

P H Y S I C A L T R E A T M E N T . — W h e n t h e p las te r is r e m o v e d , g e n t l e m o v e -

m e n t s m a y b e b e g u n , a n d w h e n t h e p a t i e n t b e g i n s t o w a l k , r e - e d u c a t i o n wi l l 

b e v e r y neces sa ry . I t is i m p o s s i b l e t o g i v e da te s f o r m o v e m e n t s , e t c . , i n t h e 

case o f an i n j u r y o f th is k i n d . I t m u s t b e ca re fu l ly t r e a t e d in c o - o p e r a t i o n 

w i t h t h e s u r g e o n . 

T h e p a t i e n t in t h e T h o m a s sp l in t is t r e a t e d i n t h e s a m e w a y e x c e p t t h a t 

m a s s a g e is p o s s i b l e f r o m t h e b e g i n n i n g , in so far as t h e l i m b c a n b e r e a c h e d 

w i t h o u t d i sa r rang ing t h e t r a c t i o n a p p a r a t u s . 

F o r detai ls of ear ly m a s s a g e , see F R A C T U R E OF N E C K OF F E M U R (p. 31). 

D I S L O C A T I O N O R I N J U R Y O F T H E K N E E 

U n d e r t h e h e a d i n g o f in jur ies t o t h e k n e e - j o i n t w e h a v e a g rea t n u m b e r a n d 

v a r i e t y o f di f ferent c o n d i t i o n s . I t is i m p o s s i b l e t o d e s c r i b e t h e m all in a w o r k 

o f th i s s ize . W e shal l , t he re fo re , c o n s i d e r o n e o r t w o o f t h o s e w i t h w h i c h w e 

are m o s t o f t e n c o n f r o n t e d , o r w h i c h are m o s t t y p i c a l : ( 1 ) Dislocated knee. 

( 2 ) Dislocated patella. ( 3 ) Slipped semilunar cartilage. ( 4 ) Injury to the 

internal lateral ligament. 

1. D i s l o c a t e d K n e e 

D i s l o c a t i o n p u r e a n d s im p le is rare. T h e r e is a l m o s t i n v a r i a b l y d a m a g e t o 

t h e b o n e s as w e l l . T h e sp ine o f t h e t i b i a m a y b e b r o k e n off, o r o n e o r b o t h 

o f t h e c ruc i a l l i g a m e n t s r u p t u r e d , as w e l l as p a r t o f t h e c a p s u l e . Dislocation 

m a y o c c u r an te r io r ly , p o s t e r i o r l y , o r l a te ra l ly . L a t e r a l subluxation is m o r e 

c o m m o n , o n e o r o t h e r o f t h e la tera l l i g a m e n t s b e i n g d a m a g e d in t h e 

p r o c e s s . 

T h e i n j u r y is a v e r y ser ious o n e , s ince unless t h e c ruc i a l l i g a m e n t s hea l w e l l 

a n d f i rmly , t h e k n e e wi l l a l w a y s b e u n s t a b l e . F o r th is r eason t h e j o i n t is 

i n v a r i a b l y i m m o b i l i z e d f o r a l o n g p e r i o d . S i x w e e k s a t leas t a re n e c e s s a r y 

f o r t h e c o m p l e t e repa i r o f l i g a m e n t s , a n d in s u c h a j o i n t as t h e k n e e , w h i c h 

d e p e n d s f o r i ts s t ab i l i t y o n its l i g a m e n t s ra ther t h a n o n t h e c o n f o r m a t i o n o f i t s 

b o n y sur faces , i t is w e l l t o allow T a l i t t le e x t r a t i m e . 

T r e a t m e n t . — 

S U P P O R T . — ( 1 ) T h e k n e e is p u t u p in e x t e n s i o n , e i ther in p las te r o r o n a 
b a c k sp l in t , f o r a b o u t t w o m o n t h s . ( 2 ) L a t e r , a walking caliper i s 
p r o v i d e d . 

P H Y S I C A L T R E A T M E N T . — T h i s is r a re ly o r d e r e d in t h e e a r l y s tages , b u t 
t h o u g h m o v e m e n t o f t h e i n j u r e d j o i n t in t h e first w e e k s is n o t a d v i s a b l e , m u c h 
m a y b e d o n e b y j u d i c i o u s t r e a t m e n t t o p r e v e n t a t r o p h y o f m u s c l e s d u r i n g 
th is p e r i o d . 

M A S S A G E m a y be g i v e n f r o m t h e b e g i n n i n g , spec ia l a t t e n t i o n b e i n g p a i d 
t o t h e q u a d r i c e p s . 

M O V E M E N T S . — L a t e r a l movement of the patella m a y b e a d d e d in a w e e k , 

a n d quadriceps contractions in a b o u t 10 d a y s , unless t h e an te r io r l i g a m e n t is 

se r ious ly in ju red , w h e n t h e y m u s t b e p o s t p o n e d t i l l t h e e n d o f t he 3 r d w e e k . 
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F a r a d i s m ( g r a d u a t e d c o n t r a c t i o n s ) m a y b e b e g u n a t t h e s a m e t i m e . N o m o v e -

m e n t m u s t b e a l l o w e d t o t a k e p l a c e in t h e j o i n t . 

After 2 months.—Movements m a y b e g i v e n t o t h e k n e e , a n d i t m u s t b e 

m o b i l i z e d g r a d u a l l y a n d ca re fu l ly . ( F o r exerc i ses in t h e la ter s tages , see 

p p . 8 1 , 8 2 ) . 

2 . D i s l o c a t e d P a t e l l a 

T h i s , aga in , is a rare a c c i d e n t w i t h o u t a c c o m p a n y i n g b o n y a n d m u s c u l a r 

in ju ry . K n o c k - k n e e a n d w e a k n e s s o r pa ra lys i s o f t h e q u a d r i c e p s are p red i s -

p o s i n g causes . Cer ta in pa t i en t s s h o w def ic ien t d e v e l o p m e n t o f t h e e x t e r n a l 

c o n d y l e o f t h e f e m u r , o r o f t h e k n e e - j o i n t , c a u s i n g t h e p a t e l l a t o s l ip o u t w a r d s 

eas i ly . I n all t hese cases t h e d i s l o c a t i o n is l i ab le t o r ecu r c o n s t a n t l y . T h e 

d i s p l a c e m e n t is a l m o s t a l w a y s o u t w a r d . 

S Y M P T O M S . — T h e pa t e l l a c a n b e fel t t o b e o u t o f p l a c e ; t he re is n o t m u c h 

swe l l ing as a rule . T h e r e m a y b e s eve re p a i n a t t h e t i m e o f t h e a c c i d e n t . 

T r e a t m e n t . — 

S U P P O R T . — T h e k n e e is i m m o b i l i z e d f o r 1 0 t o 1 4 d a y s , w i t h a c o m p r e s s i o n 

b a n d a g e t o k e e p d o w n effusion a n d h o l d t h e b o n e in p l a c e . 

P H Y S I C A L T R E A T M E N T . — T h i s m a y b e g i n o n t h e 7 t h d a y . 

M A S S A G E A N D M O V E M E N T S . — S p e c i a l a t t e n t i o n m u s t b e p a i d t o t h e q u a d r i -

c e p s . F a r a d i s m f o r these m u s c l e s is a l so i n d i c a t e d . K n o c k - k n e e , i f p r e sen t , 

m u s t b e t r ea t ed . 

S U R G I C A L T R E A T M E N T . — C a s e s in w h i c h the re is i m p e r f e c t d e v e l o p m e n t 

o f t h e e x t e r n a l c o n d y l e are s o m e t i m e s dea l t w i t h b y o p e n o p e r a t i o n , t h e f ron t 

o f t h e c o n d y l e b e i n g b r o u g h t f a r the r f o r w a r d b y t h e inser t ion o f a b o n e - g r a f t 

i n t o a w e d g e - s h a p e d inc i s ion o n its o u t e r sur face . V a r i o u s o p e r a t i o n s are 

a l so p e r f o r m e d o n t h e q u a d r i c e p s t e n d o n , in o r d e r t o g i v e i ts pu l l a m o r e i n w a r d 

d i r ec t i on .* 

3 . S l i p p e d S e m i l u n a r C a r t i l a g e 

A N A T O M I C A L P O I N T S . — T h e p o s i t i o n a n d a t t a c h m e n t s o f t h e s t ruc tures 

w h i c h t a k e p a r t in t h e f o r m a t i o n o f t h e k n e e - j o i n t s h o u l d a l w a y s b e k e p t w e l l 

in m i n d w h i l e t r ea t i ng a n y i n j u r y in t h a t j o i n t o r in i ts n e i g h b o u r h o o d ; in 

f ac t , a c c u r a t e a n a t o m i c a l k n o w l e d g e is neces sa ry in o r d e r t o ensure succes s . 

I n t h e ca se o f in te rna l d e r a n g e m e n t s s u c h as s l i p p e d o r t o r n car t i l ages , t h e 

f o l l o w i n g p o i n t s e spec i a l l y s h o u l d b e r e m e m b e r e d : — 

T H E I N T E R N A L S E M I L U N A R C A R T I L A G E . — ( 1 ) T h e u n d e r surface o f t h e 

ca r t i l age is n o t a t t a c h e d t o t h e h e a d o f t h e t ib i a . ( 2 ) I t s an te r io r e x t r e m i t y 

is a t t a c h e d t o t h e f r o n t o f t h e t i b i a b y t h e c o r o n a r y l i g a m e n t ; i ts p o s t e r i o r 

p a r t is f i rmly a d h e r e n t t o t h e d e e p e s t f ibres o f t h e in te rna l la tera l l i g a m e n t , 

w h i c h is m u c h neare r t o t h e b a c k t h a n t o t h e f ron t o f t h e j o i n t . B e t w e e n 

these t w o p o i n t s — t h e an te r io r e x t r e m i t y a n d t h e p o i n t c o r r e s p o n d i n g t o t h e 

an te r io r m a r g i n o f t h e in te rna l la tera l l i g a m e n t — t h e a t t a c h m e n t o f t h e ca r t i l age 

is m u c h less f i rm, a n d c o n s e q u e n t l y t h e an te r io r p o r t i o n is less f i xed t h a n t h e 

pos t e r io r , a n d h e n c e i ts g rea t e r l i ab i l i t y t o d i s p l a c e m e n t . A t ea r o f t he ca r t i l age 

m a y o c c u r a t t h e j u n c t i o n o f t h e an te r io r a n d p o s t e r i o r pa r t s . O n t h e o t h e r 

h a n d , i ts a t t a c h m e n t t o t h e in te rna l la tera l l i g a m e n t m a y resul t in i ts b e i n g 

t o r n o r d i s p l a c e d w h e n v i o l e n t s t ra in is p u t o n th is l i g a m e n t . 

T H E E X T E R N A L S E M I L U N A R C A R T I L A G E , o w i n g t o i ts g rea te r b r e a d t h a n d 

f i rmer a t t a c h m e n t s , is less s u b j e c t t o i n j u r y t h a n t h a t o n t he inner s ide . M o r e -

o v e r , t h e f i rm pressure b e t w e e n t i b i a a n d f e m u r o n t h e o u t e r s ide o f t h e k n e e 

( the w e i g h t o f t h e b o d y b e i n g t r a n s m i t t e d t h r o u g h t h e ex t e rna l c o n d y l e a n d 

t u b e r o s i t y ) t e n d s t o k e e p i t in p l a c e . 

* Jones and Lovett, Orthopedic Surgery, iii, p. 34. 
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T H E C R U C I A L L I G A M E N T S . — O n the crucial ligaments the stability of the 

knee largely depends. If both are injured, the knee hyperextends, and there 

is abnormal lateral mobility. I f the anterior one alone suffers, the tibia can 

be moved backwards and forwards on the femur, especially in the flexed 

position. In either case the knee is rendered weak and independable, and is 

liable to give way when weight is placed on it. 

T H E S Y N O V I A L M E M B R A N E need not be described in detail here. Its great 

extent and the existence of its m a n y processes should be borne in mind. Some 

of the latter are liable to injury b y being nipped between the bones when the 

joint is moved. A n intense synovitis generally develops with great effusion 

in the knee when any injury of the joint takes place. 

T H E P O S T - P A T E L L A R P A D O F F A T , which has a process extending over the 

internal semilunar cartilage, lies behind the patella, between the anterior liga-

ment and the synovial membrane. This also m a y be nipped or otherwise 

injured. 

M O V E M E N T S O F T H E K N E E . — T h e s e are familiar to us, but a few points 

need emphasizing. 

1. The 'screw-home^ movement at the end of extension, i.e., the rotation 

outwards of the tibia on the femur just before extension is complete. If this 

movement does not take place, and extension is therefore incomplete, the knee 

is not 'locked', and remains insecure. 

2. The rotatory movement which takes place when the knee is in semi-

flexion, and the crucials therefore relaxed. I t occurs between the semilunar 

cartilages and the head of the tibia. Rotation in is limited b y the anterior 

crucial ligament and the crossing of the two crucials ; rotation out only by the 

internal lateral l igament—the crucials being uncrossed in this position. Hence 

the danger of the outward rotation of the flexed knee ; the joint is 'opened' 

on the inner side, so that the internal semilunar cartilage is held less firmly 

in position between the femur and the tibia, while movement is taking place 

between the cartilage and the latter bone, and the drag on the internal lateral 

ligament further tends to pull the cartilage from its attachment. 

C A U S E O F T H E I N J U R Y . — T h e cause of displacement, therefore, is an 

outward twist of the knee when the latter is in a semiflexed position : that is, 

a violent outward rotation of the tibia on the femur with the thigh fixed, or a 

rotation inward of the femur on the tibia with the leg fixed. 

N A T U R E O F T H E I N J U R Y . — ( 1 ) The cartilage is as a rule not merely 

displaced, but torn or split, often at the junction between its anterior and its 

posterior part. I t then gets between the bony surfaces in such a way as to 

prevent complete extension of the joint. (2) The internal lateral ligament and 

the muscles inserted on the inner side of the knee (semitendinosus, sartorius, 

gracilis, etc.) are wrenched and sprained. (3) There m a y be injury to the post-

patellar pad or its process, leading later to the formation of adhesions. 

H E A L I N G O F T H E C A R T I L A G E . — R e p a i r of cartilage is very slow, 

because of its poor blood-supply. In serious lesions healing m a y not take 

place at all. In these, therefore, as well as in recurrent displacements, it is 

generally considered better to remove the damaged cartilage rather than trust 

to the possibility of healing (Timbrell Fisher). 

S Y M P T O M S . — ( 1 ) The patient is unable fully to extend the joint, which is 

locked in slight flexion. The two knees should be carefully compared. Some-

times the loss of extension is so slight as to be easily missed ; it is only the 

'screw-home' that is absent. This, however, m a y interfere gravely with the 

stability of the knee. (2) Symptoms of traumatic synovitis appear (see p. 86) . 

(3) There is pain at the inner side and front of the knee. (4) In neglected 
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cases ar thr i t ic c h a n g e s are g e n e r a l l y f o u n d , a n d t h e p a t i e n t suffers f r o m ' g i v i n g 

o f t he k n e e ' , o r l o c k i n g o f t h e j o i n t . T h e d i s p l a c e m e n t , m o r e o v e r , is l i ab le t o 

recur . 

T r e a t m e n t . — 

A v e r y f e w cases o f i n j u r y t o t h e ca r t i l age m a y r e c o v e r w i t h p h y s i c a l 

t r e a t m e n t a l o n e . T h e s e are m o s t l y s l ight injuries w h e r e e x t e n s i o n o f t h e k n e e 

is ful l , a n d the re is n o l o c k i n g , o r m e r e strains o f t h e in te rna l la tera l o r 

o t h e r l i g a m e n t s . M o s t cases are t r e a t e d b y e i the r m a n i p u l a t i o n o r o p e r a t i o n . 

M A N I P U L A T I O N has f o r its o b j e c t t he r e d u c t i o n o f t h e d i s p l a c e m e n t . I t 

s h o u l d b e f o l l o w e d b y p h y s i c a l t r e a t m e n t . 

S U P P O R T . — A f t e r r e d u c t i o n , a c r e p e b a n d a g e is p u t o n , o r an o r d i n a r y 

g a u z e b a n d a g e m a y b e f i rmly a p p l i e d o v e r severa l l aye r s o f c o t t o n - w o o l . T h i s 

serves t h e d o u b l e p u r p o s e o f a f ford ing s u p p o r t a n d c h e c k i n g effusion. S o m e -

t i m e s a sho r t sp l in t is k e p t b e h i n d t h e k n e e f o r a f e w d a y s t o i m m o b i l i z e i t 

wh i l e t h e in ju red l i g a m e n t s a n d t e n d o n s hea l . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — T h i s m a y b e g i v e n f r o m t h e b e g i n n i n g . A t first it wi l l c o n s i s t 

p r i n c i p a l l y o f efneurage o f t h e t h igh , t o r e d u c e t h e swe l l ing ; r h y t h m i c k n e a d i n g 

wi l l b e a d d e d o n t h e s e c o n d d a y . G e n t l e b u t f i rm f inger k n e a d i n g s r o u n d t h e 

j o i n t are g i v e n a l so , t o d isperse t h e f luid. T h e l i g a m e n t s are t r e a t e d w i t h 

f r ic t ions , a n y s p e c i a l l y pa infu l p o i n t s b e i n g a v o i d e d . T h e large e x t e n t o f t h e 

in terna l la te ra l l i g a m e n t s h o u l d b e t a k e n i n t o c o n s i d e r a t i o n , a n d f r i c t ions 

ca r r i ed w e l l d o w n o v e r t h e shaf t o f t h e t ib ia . 

M a s s a g e o f t h e l o w e r l eg is less i m p o r t a n t , b u t s h o u l d n o t b e o m i t t e d , b e c a u s e 

swe l l ing o f t en appea r s r o u n d t h e ank le . E fneurage a n d k n e a d i n g s h o u l d b e 

g i v e n t o t h e leg , f r ic t ions t o t h e ank le a n d r o u n d the t e n d o Ach i l l i s , e fneurage 

a n d k n e a d i n g t o t h e f o o t . 

T h e m a s s a g e b e c o m e s g r a d u a l l y m o r e v i g o r o u s as t h e swe l l ing subs ides , a n d 

is n o w d i r e c t e d t o s t r eng then ing t h e m u s c l e s . T h e q u a d r i c e p s are t h e m o s t 

i m p o r t a n t g r o u p , a n d spec ia l a t t e n t i o n s h o u l d b e p a i d t o t h e v a s t u s in te rnus . 

T h i s m u s c l e s e e m s t o p l a y t h e p r inc ipa l p a r t in t h e las t degrees o f e x t e n s i o n 

o f t h e k n e e , a n d in t h e ' l o c k i n g ' o f t h e j o i n t . T h e an te r io r t ib ia l g r o u p a n d 

t h e rest o f t h e l eg m u s c l e s s h o u l d n o t , h o w e v e r , b e n e g l e c t e d . A w e a k t ib ia l i s 

an t i cus a n d p o s t i c u s m e a n d a n g e r o f flat-foot la ter . W h e n all i n f l a m m a t i o n 

has d i s appea red , t a p o t e m e n t m a y b e a d d e d , a n d t h e m a s s a g e s h o u l d b e v i g o r o u s 

a n d s t imula t ing . 

F A R A D I S M is o f t en o r d e r e d ( g r a d u a t e d c o n t r a c t i o n s o f t he q u a d r i c e p s ) 

b o t h t o r e d u c e swe l l ing ( i t is s o m e t i m e s g i v e n w i t h t h e b a n d a g e o n ) , a n d a l s o 

t o k e e p u p t h e nu t r i t i on o f these m u s c l e s . 

M O V E M E N T S . — A c t i v e m o v e m e n t s are g i v e n f r o m the b e g i n n i n g , o r a t 

la tes t af ter t w o o r t h ree d a y s . 

Q u a d r i c e p s c o n t r a c t i o n s s h o u l d b e t a u g h t , a n d p r ac t i s ed b y t h e p a t i e n t , 

th is b e i n g a f o r m o f exe rc i se w h i c h he c a n d o b y h i m s e l f e v e n i f w e a r i n g a b a c k 

spl in t . F l e x i o n o f t h e k n e e c a n a l so b e p e r f o r m e d . I t is easiest i f t h e p a t i e n t 

sits o n t h e e d g e o f h i s c o u c h o r b e d , a n d t he k n e e is g e n t l y a l l o w e d t o flex, 

t he o p e r a t o r m e a n w h i l e ca re fu l ly s u p p o r t i n g t h e k n e e , a n d see ing t h a t n o 

r o t a t i o n o f t h e leg t ake s p l a c e , e s p e c i a l l y o u t w a r d ro t a t i on . T h e p a t i e n t t h e n 

e x t e n d s t h e k n e e , w i t h t h e o p e r a t o r ' s ass is tance . 

The patient is generally allowed to walk in a f e w d a y s , a n d t h e n it is m o s t 

i m p o r t a n t t o see t h a t he d o e s so c o r r e c t l y . I f he eve r t s h is f o o t , he m a y 

eas i ly ' t u r n h is a n k l e ' , a n d in so d o i n g twi s t t h e k n e e o u t w a r d , a n d r ed i sp l ace 

t h e car t i l age . H e s h o u l d b e p u t t h r o u g h t h e foot-drill (see p . 4 5 , a n d E x e r c i s e s 

1 7 - 2 0 , p . 8 4 ) , a n d t a u g h t t o p rac t i se i t f o r h imsel f . A t t h e s a m e t i m e ordinary 
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leg exercises s h o u l d b e g i v e n , K n e e - b e n d i n g a n d - s t re tch ing , t i p - t o e w a l k i n g w i t h 

k n e e s b r a c e d , Hee l - and- toe - r a i s ing , L e g - o u t s t r e t c h i n g , L e g - u p d r a w i n g , R e a c h -

g ra sp - s t and ing Hee l - ra i s ing a n d k n e e - b e n d i n g , w i t h fee t para l le l a n d knees 

car r ied s t ra ight f o r w a r d o v e r t h e f e e t — a n y exe rc i s e , in f ac t , p r o v i d e d i t d o e s 

n o t p r o d u c e e x t e r n a l r o t a t i o n o f t h e k n e e w h i l e t h e p a t i e n t has h is w e i g h t o n 

t h e l i m b . H e m a y , la ter , s a y af ter th ree w e e k s , t r y i n w a r d a n d o u t w a r d 

r o t a t i o n o f t h e k n e e w h i l e in t h e s i t t ing p o s i t i o n , b u t o u t w a r d r o t a t i o n s h o u l d 

n e v e r b e f o r c e d . T h e exerc i ses m u s t b e g r a d u a t e d a c c o r d i n g t o t h e pa t i en t ' s 

c o n d i t i o n a n d s t r eng th . H e s h o u l d b e w a r n e d t o b e careful w h e n w a l k i n g f o r 

t h e first f e w w e e k s , les t t he re s h o u l d b e a r epe t i t i on o f t h e o r ig ina l a c c i d e n t . 

S U R G I C A L T R E A T M E N T . — I n cases w h e r e t h e i n j u r y t o t h e ca r t i l age is 

v e r y seve re , i f i t has s l i p p e d m o r e t h a n o n c e , o r i f t h e k n e e c a n n o t b e en t i r e ly 

s t r a igh tened b y m a n i p u l a t i o n , an open operation is p e r f o r m e d . T h e j o i n t is 

o p e n e d w i t h m o s t ca re fu l p r e c a u t i o n s as regards aseps is , t h e in te rna l la tera l 

l i g a m e n t b e i n g p r e s e r v e d in t ac t . T h e an te r io r p a r t — i f th i s o n l y is d i s p l a c e d 

o r i n j u r e d — o r t h e w h o l e ca r t i l age is r e m o v e d . T h e inc i s ion is g e n e r a l l y a 

c u r v e d o n e o n t h e inner s ide o f t h e j o i n t . 

T h e k n e e is b a n d a g e d firmly o v e r a t h i c k dress ing o f c o t t o n - w o o l . 

P R E - O P E R A T I V E T R E A T M E N T . — I f o r d e r e d , th is is f o r t h e p u r p o s e o f dec reas -

i n g t h e fluid in t h e j o i n t , a n d k e e p i n g u p t h e s t r eng th o f t h e q u a d r i c e p s . T h e 

p a t i e n t m a y b e k e p t in b e d , o r o n a c o u c h , f o r a f e w d a y s w i t h t h e k n e e b a n -

d a g e d . T h e t r e a t m e n t cons i s t s o f m a s s a g e , e spe c i a l l y o f t h e t h i g h , f a r a d i s m 

( g r a d u a t e d c o n t r a c t i o n s ) a n d v o l u n t a r y q u a d r i c e p s c o n t r a c t i o n s . 

P O S T - O P E R A T I V E T R E A T M E N T . — T h e p a t i e n t is in b e d f o r a f e w d a y s af ter 

t h e o p e r a t i o n , a n d t h e n p r o b a b l y o n a c o u c h . 

Massage m a y b e g i v e n f r o m t h e b e g i n n i n g , w i t h active movements o f 

t h e f o o t , ank l e , a n d t o e s . 

T h e s t i t ches are r e m o v e d 7 t o 10 d a y s af ter t h e o p e r a t i o n . Active movements 

t o t h e k n e e s h o u l d t h e n b e b e g u n . I f t h e s t i t ches are r e m o v e d a t t h e la te r 

d a t e — 1 0 d a y s — q u a d r i c e p s c o n t r a c t i o n s , a n d slight f l e x i o n a n d e x t e n s i o n m a y 

b e b e g u n o n t h e 7 t h d a y , t h e l a t t e r m o v e m e n t s in sma l l r ange a n d w i t h d u e 

p r e c a u t i o n s w i t h r e g a r d t o t h e sca r a n d s t i t ches . 

The movements, o n c e t h e s t i t ches are r e m o v e d , m a y p rog re s s fa i r ly q u i c k l y . 

The patient is probably allowed to walk with crutches in 14 d a y s o r less, a n d 

t h e n d i sca rds o n e c r u t c h , t h e n b o t h , r e p l a c i n g t h e m b y a s t i ck . A w e e k la te r 

he s h o u l d b e a b l e t o w a l k without support. M e a n w h i l e , exercises t o res tore 

full flexion o f t h e k n e e , a n d t o s t r eng then t h e q u a d r i c e p s , are g i v e n , 

e.g. , S ide -g ra sp - s t and ing L e g - s w i n g i n g ( b e n d i n g k n e e ) , S i t t ing L e g - s w i n g i n g 

( la ter w i t h a w e i g h t ) , Hee l - ra i s ing a n d k n e e - b e n d i n g , H a l f - k n e e l i n g F o r w a r d -

b e n d i n g , B a c k w a r d - p u s h i n g o n h a n d s a n d knees , s i t t ing o n t h e heels , use o f 

t h e r o w i n g m a c h i n e . (See e x e r c i s e s f o r S T I F F K N E E , p . 8 1 . ) 

Faradism is s o m e t i m e s o r d e r e d af ter t h e o p e r a t i o n as w e l l as b e f o r e i t . 

4 . I n j u r y to the I n t e r n a l L a t e r a l L i g a m e n t w i t h o u t 

D i s p l a c e m e n t of the C a r t i l a g e 

A N A T O M Y . — T h i s l i g a m e n t cons i s t s o f superf ic ia l a n d d e e p fibres. T h e 

superf ic ia l set are a t t a c h e d a b o v e t o t h e in te rna l c o n d y l e o f t h e f e m u r , a n d 

b e l o w t o t h e in te rna l t u b e r o s i t y o f t h e t ib ia , a n d t o t h e sur face o f t h e shaf t 

o f t h a t b o n e f o r a b o u t t w o inches . T h e d e e p set c o n n e c t t h e l o w e r p a r t o f 

t h e in te rna l c o n d y l e o f t h e f e m u r w i t h t h e inner m a r g i n o f t h e u p p e r e x t r e m i t y 

o f t h e t ib ia . I t is u s u a l l y these d e e p fibres t h a t are in ju red , m o s t o f t en a t 

the i r a t t a c h m e n t t o t h e t ib ia . 

S Y M P T O M S . — ( 1 ) T h e r e is n o l o c k i n g o f t h e j o i n t . ( 2 ) T h e p r inc ipa l s y m -

p t o m is pa in o n t he inner s ide o f t h e k n e e o n ce r t a in m o v e m e n t s : (a) w h e n 



6 0 M A S S A G E A N D R E M E D I A L E X E R C I S E S 

t h e f o o t is e v e r t e d ; (b) w h e n t h e in te rna l la teral l i g a m e n t is p a s s i v e l y s t r e t ched , 

o r w h e n pressure is e x e r t e d o v e r i t . 

T r e a t m e n t . — 

T h e s e injuries are t r e a t e d in m u c h t h e s a m e w a y as t h e s l i p p e d car t i l ages 

w h i c h h a v e b e e n r e p l a c e d f o r t h e first t i m e , o r w h i c h h a v e m e r e l y r equ i r ed 

m a s s a g e a n d exerc i ses w i t h o u t m a n i p u l a t i o n . I n seve re r cases t h e k n e e is 

res ted f o r a t i m e — 2 t o 3 w e e k s — a n d t r e a t m e n t b y m a s s a g e a n d exerc i ses 

b e g i n s w h e n th is p e r i o d is o v e r . 

A N K L E 

V e r y rare w i t h o u t a c c o m p a n y i n g f rac ture . I t m a y b e t r e a t ed as a P o t t ' s 

f rac ture . 

S A C R O - I L I A C S T R A I N 

T h e sacro- i l iac a r t i cu la t ion m a y b e a t t a c k e d b y t u b e r c u l o s i s , o r s o m e o t h e r 

f o r m o f i n fec t ive ar thri t is . W i t h these cases w e shal l h a v e l i t t le t o d o . T h o s e 

w i t h w h i c h w e are c o n c e r n e d are s trains a n d s u b l u x a t i o n s o f t h e j o i n t . 

A N A T O M Y . — T h e j o i n t is t h a t b e t w e e n t h e aur icu la r surfaces o f t h e s a c r u m 

a n d i l i um. T h e b o n e s are c o n n e c t e d b y t h e an te r io r sac ro- i l i ac l i g a m e n t , c o m -

p o s e d o f a n u m b e r o f t h in fibrous b a n d s , a n d t h e m u c h s t ronge r p o s t e r i o r s a c r o -

i l iac l i g a m e n t . T h i s j o i n t w a s o n c e c lassed a m o n g t h e a m p h i a r t h r o s e s : m o s t 

a n a t o m i s t s o f t h e p re sen t d a y desc r ibe i t as a d ia r thros is , m a i n t a i n i n g t h a t i t 

has n o r m a l l y far m o r e m o v e m e n t t h a n w a s p r e v i o u s l y s u p p o s e d . I n a d d i t i o n 

t o th is , du r ing p r e g n a n c y t h e l i g a m e n t s b e c o m e m u c h r e l a x e d , a n d af ter ch i l d -

b i r th t h e y t i gh t en aga in w h i l e t h e u te rus is in p r o c e s s o f i n v o l u t i o n . 

C A U S E S O F I N J U R Y . — T h e causes o f t hese ' s t r a i n s ' o r s u b l u x a t i o n s are : 

(1 ) Strain, o r in ju ry , o f t e n w h e n t h e p a t i e n t is b e n d i n g f o r w a r d . ( 2 ) R i s i n g 

t o o s o o n af ter ch i l db i r t h , e spec i a l l y af ter f r e q u e n t p r e g n a n c i e s . I f t he p a t i e n t 

ge t s u p b e f o r e t h e b a c k m u s c l e s , a n d e s p e c i a l l y t h e a b d o m i n a l m u s c l e s h a v e 

h a d t i m e t o regain the i r s t r eng th , she s t ands in a n i n c o r r e c t a t t i t ude , g e n e r a l l y 

in a p o s i t i o n o f l o rdos i s . I n t h e e r e c t p o s t u r e t h e w e i g h t o f t h e b o d y falls o n 

t h e sacro- i l i ac j o i n t s , a n d i f the i r l i g a m e n t s are n o t suff ic ient ly s t rong , t h e y 

g i v e w a y a n d s u b l u x a t i o n o c c u r s . T h e i n c o r r e c t p o s t u r e na tu ra l l y increases 

t h e s train b y t i p p i n g t h e p e l v i s t o o far b a c k o r t o o far f o r w a r d . 

D I S P L A C E M E N T . — T h e i l i u m m a y b e d i s p l a c e d f o r w a r d s o n t he s a c r u m , 

o r t h e s a c r u m f o r w a r d o n t h e i l i u m . T h e la t t e r f o r m o f d i s p l a c e m e n t is m o s t 

c o m m o n af ter c h i l d b i r t h . 

S Y M P T O M S . — P a i n in t h e j o i n t , o r in t h e b a c k ( l u m b a r r e g i o n ) , w i t h a fee l ing 

o f ins tab i l i ty , t h e l a t t e r o f t e n b e i n g so m a r k e d as t o r e a c t o n t h e n e r v o u s s y s t e m 

a n d t o set u p n e u r o t i c s y m p t o m s . 

T r e a t m e n t . — 

R E D U C T I O N . — I f a c t u a l l y d i s p l a c e d , t h e a r t i cu la r surfaces are p u t b a c k 

i n t o c o r r e c t p o s i t i o n b y m a n i p u l a t i o n u n d e r an anaesthetic. 

S U P P O R T . — T h e p a t i e n t w e a r s a b e l t o f s o m e k i n d , e x t e n d i n g f r o m w e l l 

u p t h e l u m b a r r eg ion t o b e l o w t h e g r ea t t r o c h a n t e r . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — S i d e - l y i n g , w i t h h i p a n d k n e e flexed. 

M A S S A G E . — T h i s is a l w a y s useful . T h e j o i n t a n d all t h e m u s c l e s in its ne igh -

b o u r h o o d s h o u l d b e t r e a t e d w i t h v i g o r o u s efneurage a n d k n e a d i n g — i . e . , t h e 

g lu te i , t h e m u s c l e s o f t h e u p p e r p a r t o f t h e t h i g h , a n d t h e l u m b a r m u s c l e s . 

D e e p f r ic t ions m a y b e g i v e n r o u n d t h e j o i n t . A b d o m i n a l m a s s a g e is a l so v e r y 

neces sa ry . F o r th i s t h e p a t i e n t s h o u l d b e in t h e usua l c r o o k - l y i n g p o s i t i o n , 

t h e f o o t o f t h e b e d b e i n g ra ised s h o u l d v i s c e r o p t o s i s c o e x i s t . 
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E X E R C I S E S . — T h e s e are c h o s e n t o s t r eng then t h e a b d o m i n a l a n d b a c k 

m u s c l e s , m o b i l i z e t h e h i p a n d sac ro - i l i ac j o i n t s , a n d t e a c h c o r r e c t p o s t u r e . I t 

is a d v i s a b l e t o g i v e t h e e x e r c i s e s i n l y i n g i f t h e p a t i e n t t a k e s he r b e l t o f f ; 

exe rc i s e s in s t a n d i n g are b e s t d o n e w i t h t h e b e l t o n in t h e e a r l y s tages af ter 

m a n i p u l a t i o n . 

S u c h t ab l e s as t h e f o l l o w i n g m i g h t b e g i v e n . B e t w e e n exe rc i ses m a y b e 

in se r t ed w h e r e r e q u i r e d : — 

Scheme I 

1 . C r o o k - l y i n g A b d o m i n a l b r e a t h i n g \ 

2 . H a l f - y a r d - g r a s p - s t a n d i n g L e g - s w i n g i n g f o r w a r d [ w i t h b e l t o n . 

a n d b a c k w a r d ) 

3 . A r m exe rc i se in c r o o k - l y i n g . 

4 . S i d e - c r o o k - l y i n g A b d o m i n a l c o n t r a c t i o n s . 

5. L y i n g A l t e r n a t e h i p - u p d r a w i n g . 

* 6 . L y i n g H e a d - a n d shou lder - ra i s ing w i t h t r u n k - r o t a t i o n . 

7 . Ta i lo r - s i t t ing o r knee-s i t t ing B a c k - r a i s i n g v e r t e b r a b y v e r t e b r a . 

8. C r o o k - l y i n g 2 - K n e e - e x t e n s i o n ( th ree t i m e s ) . 

9 . C r o o k - l y i n g A b d o m i n a l b r e a t h i n g . 

Scheme II 

1 . C r o o k - l y i n g A b d o m i n a l b r ea th ing ) ^ef t Q n 

2 . H a l f - y a r d - g r a s p - s t a n d i n g L e g - s w i n g i n g I 

3 . A r m e x e r c i s e . 

* 4 . C r o o k - l y i n g T runk- r a i s ing w i t h k n e e - e x t e n s i o n a n d f o r w a r d - b e n d i n g 

( t o u c h i n g t o e s ) . 

* 5 . L y i n g A l t e r n a t e s i d e - b e n d i n g w i t h a l t e r n a t e k n e e - u p d r a w i n g ( g r a s p i n g 

a n k l e ) . 

6. C r o o k - l y i n g P e l v i c - r o t a t i o n w i t h ra i sed p e l v i s . 

f 7 . ' D o n k e y ' . 

8. W i n g - s t a n d i n g A l t e r n a t e k n e e - u p b e n d i n g \ ^ b e l t o n 

9. S i t t ing 2 A r m - r o t a t i o n - o u t w i t h d i a p h r a g m a t i c b r e a t h i n g 

M o s t o f t he se exe rc i se s are d e s c r i b e d in C h a p t e r X X I I I . 

* See Chapter X X I I I for illustration. 
f See Chapter X V I I I for illustration; this exercise must not be used for patients with 

lordosis. 
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CHAPTER V 

SPRAINS : MUSCLE INJURIES : WOUNDS AND SCARS 

I. Sprains : Sprained wrist—Sprained ankle—Sprained back—II. Rupture or injury 
of muscles: Tennis elbow—-Tennis leg. I II . Wounds and scars: Open wounds— 
Recently-healed scars—Pain in healed scars. 

I . S P R A I N S 

T H E t r e a t m e n t o f spra ins is n o t d i f f icul t—all are dea l t w i t h o n t h e s a m e l ines , 

a n d i t w o u l d b e super f luous t o de sc r ibe in deta i l t h e t r e a t m e n t o f e v e r y j o i n t 

w h i c h m a y p o s s i b l y b e sp ra ined . W e shal l t he re fo re de sc r i be t h a t o f t he t h r ee 

c o m m o n e s t spra ins , v i z . , t h o s e o f t h e wr is t , ank le , a n d b a c k . 

S Y M P T O M S . — ( 1 ) T h e r e is n o d e f o r m i t y . ( 2 ) T h e j o i n t c a n b e m o v e d , 

t h o u g h m o v e m e n t causes pa in . ( 3 ) O t h e r s y m p t o m s are s imi lar t o t h o s e 

p resen t in d i s l oca t i ons , b u t less m a r k e d . ( 4 ) T h e pa in , t h o u g h severe a t t he 

t i m e o f in ju ry , l a t e r cons i s t s o f a du l l a c h e , a n d o n l y b e c o m e s sha rp o n 

m o v e m e n t , w h e n t h e i n ju r ed s t ruc tures are p u t o n t he s t re tch . 

S P R A I N E D W R I S T 

Thi s m a y b e c a u s e d b y v i o l e n t w r e n c h i n g o f t h e wr i s t in a n y d i r e c t i o n , 

gene ra l l y f o r w a r d o r b a c k w a r d i n t o f o r c e d flexion o r e x t e n s i o n . U n d e r t h e 

t e r m ' s p r a i n e d w r i s t ' are i n c l u d e d all degrees o f injuries , f r o m t h e m o s t t r iv ia l 

t o t h e r ea l ly ser ious . W h i c h l i g a m e n t s a n d m u s c l e s are in ju red d e p e n d s , o f 

c o u r s e , o n t h e d i r ec t i on o f t h e c a u s a t i v e f o r c e . V i o l e n t e x t e n s i o n wi l l c a u s e 

w r e n c h i n g o f t h e an te r io r l i g a m e n t a n d t h e flexor musc l e s , a n d p r o b a b l y t e n o -

s y n o v i t i s o f the i r shea ths ; v i o l e n t flexion wi l l p r o d u c e s imi lar d a m a g e t o t h e 

s t ruc tures o n t h e p o s t e r i o r a s p e c t . A t e n d e r s p o t wi l l b e f o u n d o v e r t h e t o r n 

l i g a m e n t . I n a b a d spra in the re m a y b e a g o o d dea l o f swel l ing , e x t e n d i n g 

s o m e w a y u p t h e f o r e a r m . 

T r e a t m e n t . — 

S U P P O R T . — ( 1 ) Gene ra l l y , a firm b a n d a g e o v e r c o t t o n - w o o l , w i t h t he a r m in 

a s l ing. ( 2 ) O c c a s i o n a l l y , a sp l in t o f s o m e k i n d , w i t h c o t t o n - w o o l a n d b a n d a g e . 

M E D I C A L T R E A T M E N T . — C o l d c o m p r e s s e s are gene ra l l y p u t o n a t first, o r 

e v a p o r a t i n g l o t i ons are a p p l i e d ; la ter , h o t o r c o l d a p p l i c a t i o n s , w h i c h e v e r 

g i v e m o s t relief. 

P H Y S I C A L T R E A T M E N T (severe c a s e ) . — 

M A S S A G E A N D M O V E M E N T S . — 

1st Day.—(1) Eff leurage a b o v e t h e site o f in ju ry , first f r o m e l b o w t o 

shou lde r , t h e n f r o m wr i s t t o e l b o w ; t h e s t r ok ing is t h e n m a d e t o i n c l u d e t h e 

fingers a n d h a n d , pass ing l i g h t l y o v e r t h e wr i s t - jo in t itself, so t ha t t he re m a y 

b e n o d r ag o n t h e i n f l amed t issues . ( 2 ) K n e a d i n g o f t h e u p p e r a r m , a n d g e n t l e 

k n e a d i n g o f t h e f o r e a r m i f th i s d o e s n o t c ause pa in . T h e wr i s t s h o u l d n o t b e 

a p p r o a c h e d t o o c l o s e l y . F i n g e r k n e a d i n g o f h a n d a n d fingers. ( 3 ) G e n t l e 

a c t i v e m o v e m e n t s o f t h e fingers. 

If there should be muscular spasm, which is unlikely, or a great deal of pain, 
stroking only is given at first, from hand to shoulder. 



SPRAINS: MUSCLE INJURIES: WOUNDS AND SCARS 6 3 

2nd Day.—(1) M a s s a g e o f t h e u p p e r a r m m a y b e fa i r ly f i rm. ( 2 ) M a s s a g e 

o f t h e f o r e a r m (as a b o v e ) , g r a d u a l l y a p p r o a c h i n g neare r t o t h e wr i s t . ( 3 ) 

M a s s a g e o f t h e h a n d a n d f ingers (as a b o v e ) , a n d a c t i v e m o v e m e n t s o f fingers. 

( 4 ) R e l a x e d — o r a c t i v e — m o v e m e n t s o f t h e wr i s t in s m a l l r ange . T h e s e m o v e -

m e n t s m u s t b e pa in less . 

3rd Day and onwards.—(1) G e n t l e f r ic t ions s h o u l d b e g i v e n t o t h e t o r n 

l i g a m e n t s r o u n d t h e wr i s t , a n d t o t h e t e n d o n shea ths . ( 2 ) T h e r a n g e o f t h e 

m o v e m e n t s s h o u l d b e g r a d u a l l y i nc reased , w i t h o u t pa in , i .e . , n o d r a g s h o u l d 

p u t u p o n t o r n l i g a m e n t s . 

When inflammation has subsided and pain is no longer felt o n m o v e m e n t , 

wr i s t a n d h a n d exe rc i se s , ca re fu l ly g r a d u a t e d , are a d d e d t o s t r eng then t h e 

m u s c l e s . S h o u l d a n y stiffness r e m a i n , s t r e t ch ing m o v e m e n t s m u s t b e g i v e n , 

e i ther in t h e f o r m o f ' f o r c e d ' m o v e m e n t s b y t h e o p e r a t o r , o r o f f ree m o b i l i t y 

exerc i ses b y t h e p a t i e n t (see p p . 7 7 - 8 0 ) . 

S P R A I N E D A N K L E 

T h i s is r ea l ly a spra in n o t o n l y o f t h e ank l e , b u t o f t h e mid - t a r s a l a n d s u b -

as t r aga lo id j o i n t s as w e l l . I t is g e n e r a l l y c a u s e d b y ' t u r n i n g o v e r t h e a n k l e ' , 

t h a t is, b y a v i o l e n t i n v e r s i o n o f t h e f o o t — t h e s a m e f o r c e t h a t s o m e t i m e s 

f rac tures t h e in te rna l m a l l e o l u s . 

I N J U R Y A N D S Y M P T O M S . — ( 1 ) T h e ex t e rna l la teral l i g a m e n t is pa r t i a l l y 

o r c o m p l e t e l y r u p t u r e d , a n d t he re m a y b e d a m a g e t o t h e sma l l l i g a m e n t s o n 

t h e o u t e r s ide o f t h e f o o t . (2) T h e p e r o n e i a n d e x t e n s o r b r e v i s d i g i t o r u m 

are w r e n c h e d . (3) T h e swe l l ing m a y b e v e r y c o n s i d e r a b l e o v e r t h e f o o t a n d 

r o u n d t h e a n k l e , a n d m a y e x t e n d s o m e w a y u p t h e l eg . ( 4 ) T h e p a t i e n t 

gene ra l l y falls d o w n w h e n t h e a c c i d e n t o c c u r s , a n d in seve re spra ins is u n a b l e 

t o w a l k w i t h o u t in tense p a i n . 

T r e a t m e n t . 

A s a resul t o f t h e l a rge a m o u n t o f e x u d a t i o n , a dhes ions are v e r y l i ab le 

t o f o r m , a n d t h e pa t i en t ' s f o o t , unless p r o p e r l y t r ea t ed , m a y r e m a i n stiff a n d 

pa infu l f o r a l o n g t i m e . O u r a i m s wil l t he r e fo re b e t o c h e c k effusion as 

s o o n as pos s ib l e , a n d t o k e e p t h e f o o t m o b i l e . S h o u l d a n y stiffness r e m a i n 

in t h e la te s tages , i t m u s t b e g o t r id o f b y f o r c i b l e m o v e m e n t . 

E A R L Y S T A G E . — R e s t o n a sofa is p r e s c r i b e d f o r a f e w d a y s , t h e l e n g t h o f 

t i m e d e p e n d i n g o n t h e s e v e r i t y o f t h e a c c i d e n t . I t w a s a t o n e t i m e t h e c u s t o m 

t o k e e p t h e p a t i e n t off his fee t f o r s o m e w e e k s , b u t n o w , t h e p e n d u l u m h a v i n g 

s w u n g in t h e o p p o s i t e d i r e c t i o n , i t is t h e fash ion t o g e t h i m u p as s o o n as 

pos s ib l e . T h e b e s t resul ts are p r o b a b l y o b t a i n e d b y c o m m o n sense , a n d careful 

e s t i m a t i o n o f t h e a c t u a l d a m a g e d o n e t o t h e s t ruc tures . 

C o l d c o m p r e s s e s are b e s t a t first, w i t h a t i g h t b a n d a g e a p p l i e d o v e r c o t t o n -

w o o l , in o r d e r t o c h e e k effusion ; la ter , h o t f o m e n t a t i o n s o r "cold c o m p r e s s e s 

w h i c h e v e r g i v e m o s t relief. 

S U P P O R T . — T h e f o o t s h o u l d b e b a n d a g e d in eversion. 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E A N D M O V E M E N T S . — F r o m t h e b e g i n n i n g in a case o f a v e r a g e 

s e v e r i t y . 

1st Day.—Effleurage f r o m a b o v e t h e ank l e u p t o t h e k n e e , g r a d u a l l y 

e n c r o a c h i n g o n t h e i n f l amed area . I f t h e spra in is t o o seve re , m a n i p u l a t i o n s 

o v e r t h e in ju red p a r t s h o u l d b e de fe r r ed f o r a d a y o r t w o , a n d effleurage g i v e n 

above t h e i n j u r y o n l y . T h e t h i g h s h o u l d b e m a s s a g e d t o p r e v e n t w a s t i n g o f 

t h e m u s c l e s . 

2nd Day.—In m o s t cases , k n e a d i n g o f t h e l eg m a y b e a d d e d , a l so t h e 

f o l l o w i n g : F i n g e r k n e a d i n g t o t h e d o r s u m o f f o o t a n d t o e s . A c t i v e m o v e m e n t s 
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o f t he t o e s . A c t i v e f l ex ion a n d e x t e n s i o n o f t h e ank l e . Q u a d r i c e p s c o n t r a c -

t i ons . M o v e m e n t s o f h i p a n d k n e e . 

3rd Day and onwards.—Frictions t o t h e f ron t a n d inner s ide o f t h e ank l e ; 

a l i t t le la ter t o t h e o u t e r s ide a l so . T h e w o r k m a y b e s l i gh t l y d e e p e n e d o v e r 

t h e leg a n d d o r s u m o f t h e f o o t , spec ia l a t t e n t i o n b e i n g g i v e n t o t h e p e r o n e i 

a n d e x t e n s o r b r ev i s d i g i t o r u m . I n v e r s i o n m a y b e a d d e d , ca re fu l ly a t first. 

When inflammation has subsided.- B r i s k m a s s a g e t o l eg a n d th igh , w i t h 

h a c k i n g a n d c l a p p i n g . A c t i v e exerc i ses f o r t h e k n e e a n d ank l e (see p p . 8 1 - 8 5 ) . 

Pa s s ive s t re tch ings , e spec i a l l y in t h e d i r ec t i on o f i nve r s ion , i f a n y stiffness 

r emains . R e - e d u c a t i o n in c o r r e c t w a l k i n g . 

S P R A I N E D B A C K 

T h i s is r ea l ly ra ther a m u s c l e t h a n a j o i n t in ju ry , a n d cons i s t s o f s t r e t ch ing 

o r t ea r ing o f s o m e p a r t o f t h e e r e c t o r spinse, o r o f s o m e m u s c l e o f t h e fifth l aye r . 

I t m a y o c c u r w h i l e a t p l a y , o r m a y m e r e l y b e t h e resul t o f a false s t ep , t h e 

pa t i en t h a v i n g c o n t r a c t e d his m u s c l e s o v e r - s t r o n g l y in o r d e r t o a v o i d a fal l . 

I t is o f t en qu i t e a s l ight in ju ry , b u t m a y cause a g o o d dea l o f t r o u b l e i f it 

d o e s n o t r e ce ive a t t en t i on f r o m t h e b e g i n n i n g . I t is n o t u n c o m m o n , m o r e o v e r , 

f o r a f unc t i ona l e l e m e n t t o b e c o m e s u p e r i m p o s e d o n t h e o r g a n i c t r o u b l e . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — T h e t r e a t m e n t m a y b e g i v e n in p r o n e - l y i n g , o r in 

lean-s i t t ing. T h a t p o s i t i o n is be s t in w h i c h t h e pa t i en t r e laxes m o s t c o m p l e t e l y , 

a n d w h i c h he finds m o s t c o m f o r t a b l e . 

M A S S A G E . — F r o m t h e b e g i n n i n g . T h i s s h o u l d cons i s t o f firm k n e a d i n g 

a n d efneurage t o c h e c k a n d d isperse effusion. 

E X E R C I S E S . — 

Relaxation exercises s h o u l d b e g i v e n n e x t , a c t i v e H e a d - r o l l i n g s a n d T r u n k -

ro l l ings* ; S t r ide - s tand ing A l t e r n a t e t r unk - ro t a t i on w i t h a r m s s w i n g i n g l o o s e l y ; 

Back- ra i s ings v e r t e b r a b y v e r t e b r a , e t c . P a s s i v e T r u n k - r o l l i n g m a y b e g i v e n 

i f t h e pa t i en t c a n b e t a u g h t t o r e l ax in th i s exe rc i se . 

Definite mobility exercises wi l l b e n e c e s s a r y la ter i f t he re is still a n y stiffness, 

e .g. , Ta i lo r - s i t t ing A l t e r n a t e t r unk - ro t a t i on w i t h A l t e r n a t e a rm-f l inging ; L y i n g 

A l t e r n a t e s i d e - b e n d i n g ; S t a n d i n g A l t e r n a t e s i d e - b e n d i n g ; S a w i n g , H e w i n g , e t c . 

I I . R U P T U R E O R I N J U R Y O F M U S C L E S 

Myositis m e a n s i n f l a m m a t i o n o f ac tua l m u s c l e t i ssue . Fibrositis m e a n s 

i n f l a m m a t i o n o f c o n n e c t i v e t i ssue, w h e t h e r b e t w e e n m u s c l e s o r in the i r s u b -

s t ance . E i t h e r m a y b e a c u t e o r c h r o n i c , a n d m a y b e t h e resul t o f t r a u m a s , 

s u c h as rup tu re o r ove r s t r a in ; o f fa t igue ; o r o f r h e u m a t i s m . 

Fibrositis has b e e n , o r wi l l b e , c o n s i d e r e d in v a r i o u s c o n n e c t i o n s , s u c h as 

r h e u m a t i s m a n d sc ia t ica . W e n e e d n o t c o n s i d e r myositis as a d i sease in 

i t s e l f ; it w i l l b e sufficient here t o r ega rd it as a resul t o f i n ju ry . W e shal l 

t a k e as e x a m p l e s t w o c o n d i t i o n s w h i c h are p r imar i ly , a t least , i n f l a m m a t o r y 

c o n d i t i o n s o f m u s c l e d u e t o rup tu re o f fibres o r t o ove r s t r a in . S imi la r injuries 

h a p p e n t o m a n y o t h e r m u s c l e s in t h e b o d y , t h e t r e a t m e n t b e i n g o n s imi lar l ines . 

G E N E R A L S Y M P T O M S O F M U S C L E I N F L A M M A T I O N . — T h e s e cons i s t 

o f pain in t h e a f fec ted m u s c l e s , i nc reased b y pressure o r o n m o v e m e n t , aching, 

swelling, a n d altered consistency, t h e m u s c l e s b e i n g a t first sof t a n d inelas t ic 

la ter h a r d a n d firm, fibrous n o d u l e s s o m e t i m e s f o r m i n g in the i r s u b s t a n c e . 

T h e r e is loss of function in t h e l i m b w h e r e t h e i n f l a m m a t i o n is p resen t , b o t h 

* By Mrs. Archer's method, if known. 
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because of the loss of power in the inflamed muscles, and because the pain 

inhibits movement. The commonest complication of this condition is pressure 

on nerves in the vicinity, giving rise to cramp, tremor, or neuralgia. 

S U M M A R Y O F T R E A T M E N T . — 

I N E A R L Y S T A G E S . — ( 1 ) Rest and support. ( 2 ) Lotions, compresses, 

fomentations, or radiant heat. I f nerves are involved, anodal galvanism or 

other appropriate electrical treatment. ( 3 ) Massage as for any inflammatory 

condition; most ly effleurage at first, later kneading, gentle frictions to joints, 

etc. A s soon as possible, relaxed passive or assisted active movements ; then 

gentle free active movements. 

I N L A T E R S T A G E S , O R I N C H R O N I C C A S E S . — ( 1 ) Vigorous massage. ( 2 ) 

Faradism. ( 3 ) Exercises. 

T E N N I S E L B O W 

This is primarily a condition of muscular overstrain, due to the playing of 

tennis or some other game, or to over-indulgence in some strenuous occupation 

producing strain of the muscles near the elbow, especially of those acting on 

the superior radio-ulnar joint. The use of too heavy a racket, or of any other 

tool or implement too large or heavy for the user, m a y be responsible for the 

trouble. A faulty technique in tennis or other games m a y contribute to it. 

P A T H O L O G Y A N D S Y M P T O M A T O L O G Y . — M a n y different accounts have 

been given of this injury. R o m e r describes three types or stages : — 

1. A myositis or fibrositis of the muscles round the elbow, the result of the 

constant jerking of the muscles at their origin on the internal and external 

condyles, the muscles from the external condyle and supracondylar ridge being 

most affected, and the supinator longus the chief sufferer, since it is dragged 

upon when taking 4 back-handers' in tennis. The symptoms of this form con-

sist of cramp and hardening in the muscles, which are painful on pressure or 

when the elbow is moved. The onset is gradual in most cases. 

2 . In addition to the fibrositis, a periostitis in the region of the external 

condyle, probably caused b y the actual tearing of some muscle fibre from its 

periosteal attachment. A n additional symptom in this form is the presence 

of a tender spot at the origin of the common extensor tendon. There is a 

burning pain in the bone at this region. The onset is always gradual. 

3. A synovitis or, later, an arthritis of the superior radio-ulnar joint, possibly 

with injury to the orbicular ligament. The symptoms are pain and swelling 

over the head of the radius, pain being especially felt on pronation and supina-

tion. The onset is always gradual. 

These types are often combined; the first type is, however, often found 
alone. 

S i m p l e M u s c u l a r T y p e 
T r e a t m e n t . * — 

M A S S A G E A N D M O V E M E N T S . — 

Early Stage.—Rest—especially from the occupation causing the injury. 

Massage to reduce inflammation: effleurage, finger-kneading, hand-kneading. 

Gentle movements, relaxed and active. 

In 2 to 3 Weeks.—Exercises. Brisk massage. 

The patient now begins to play tennis, etc., generally with the forearm strapped 

to support the muscles and prevent their dragging on the condyle. 

, T . h e ° P i m o n s of physicians and surgeons upon this matter differ to such an extent 
that it is impossible to dogmatize on the subject. Some cases have been successfully 
treated by manipulation, and others by various open operations. 

5 
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Per ios t i t i c o r A r t h r i t i c T y p e 

T r e a t m e n t . — 

T h e s e eases requi re a m u c h l o n g e r p e r i o d o f rest, unt i l pa in o n m o v e m e n t 

has d i s a p p e a r e d . 

M A S S A G E A N D M O V E M E N T S . — M a s s a g e is g i v e n as a b o v e , b u t t h e e x t e r n a l 

c o n d y l e in t h e pe r ios t i t i c t y p e , a n d t h e r e g i o n o f t h e r ad io -u lna r j o i n t in t h e 

a r thr i t ic , s h o u l d b e a v o i d e d . 

In 2 | to 3 Weeks.—Very gen t l e m o v e m e n t s . 

In 4 to 6 Weeks, or later.—Exercises, g r a d u a l l y inc reased in s t r eng th . 

P l a y m a y b e r e s u m e d , w i t h a p p r o p r i a t e s t r app ing ; b u t s o m e t i m e s it is be t t e r 

t o g i v e i t u p f o r t h a t season . 

R A D I A N T H E A T A N D I O N I Z A T I O N m a y o f t en b e useful in re l i ev ing p a i n in 

t he severe r f o r m s . 

N e g l e c t e d cases m a y h a v e t o b e m a n i p u l a t e d u n d e r an anaesthetic t o o v e r -

c o m e c o n t r a c t u r e o f t h e f l exor m u s c l e s , af ter w h i c h m a s s a g e , w i t h a c t i v e a n d 

pas s ive m o v e m e n t s , m u s t b e g i v e n . 

T E N N I S L E G 

N A T U R E O F I N J U R Y . — R u p t u r e o f t h e p lan ta r i s t e n d o n , o r s o m e fibres 

o f t h e g a s t r o c n e m i u s ; o c c a s i o n a l l y e v e n rup tu re o f t h e A c h i l l e s t e n d o n . 

C A U S E . — S u d d e n s t r o n g c o n t r a c t i o n o f t h e c a l f m u s c l e s , in s t a n d i n g o n 

t i p - t o e . T h e r e is s eve re p a i n a t t h e m o m e n t o f t h e a c c i d e n t , t h e p a t i e n t o f t e n 

t h i n k i n g h e has r e c e i v e d a b l o w o n t h e l eg . 

S i m p l e R u p t u r e of the P l a n t a r i s T e n d o n 

T r e a t m e n t . — 

A g o o d dea l o f d i f ference o f o p i n i o n ex i s t s w i t h r ega rd t o t h e bes t w a y 

o f t r ea t ing th is i n ju ry . P r o b a b l y t h e bes t t h i n g is f o r t h e pa t i en t t o use t h e 

l e g ra ther t h a n rest i t , o r t o rest i t o n l y f o r a b o u t t w e n t y - f o u r h o u r s . A p i e c e 

o f s t r a p p i n g m a y b e a p p l i e d v e r t i c a l l y d o w n t h e b a c k o f t h e calf , w i t h 

sho r t e r t r ansverse p i e c e s c ros s ing i t . T h e l eg m a y b e m a s s a g e d a n d a c t i v e 

m o v e m e n t s g i v e n . D o r s i f l e x i o n o f t h e f o o t m u s t b e m a i n t a i n e d . 

R u p t u r e of F i b r e s of the G a s t r o c n e m i u s 

T r e a t m e n t . — 

H o w l o n g t h e p a t i e n t is t o rest d e p e n d s en t i r e ly o n t he s e v e r i t y o f t he i n ju ry . 

I n s l igh t cases , a f e w d a y s wi l l p r o b a b l y su f f i ce ; in severe r cases , t h e p a t i e n t 

m a y h a v e t o k e e p o f f his f ee t f o r a w e e k o r s o . 

D r . M e n n e l l p o i n t s o u t t h e i m p o r t a n c e , in th is a n d in al l cases o f r u p t u r e o f 

m u s c l e fibres, o f checking effusion, w h i c h wi l l o t h e r w i s e o r g a n i z e a n d l e a d t o 

t h e f o r m a t i o n o f t h i c k e n i n g s a n d adhes ions in t h e m u s c l e . T h e l i m b s h o u l d 

t he r e fo r e d a i l y r e c e i v e efneurage a n d careful k n e a d i n g , a n d a b a n d a g e s h o u l d 

b e a p p l i e d o v e r a t h i c k l a y e r o f c o t t o n - w o o l . 

Gentle active movements are g i v e n in a d a y o r s o , o r la ter in cases o f v e r y 

s eve re i n ju ry . D r . M e n n e l l prefers t h e use o f g r a d u a t e d f a r ad i c c o n t r a c t i o n s 

i n t h e ea r ly s tages . 

At a later stage, when all inflammation has subsided, v i g o r o u s m a s s a g e a n d 

exe rc i se s are i n d i c a t e d . T h e o p e r a t o r m u s t see t h a t dor s i f l ex ion o f t h e f o o t 

is q u i t e ful l . I f n o t , forced passive movements m u s t b e a d m i n i s t e r e d . 

R u p t u r e of the A c h i l l e s T e n d o n 

T r e a t m e n t . — 
T h i s is a m u c h m o r e ser ious i n ju ry . T h e f o o t w i l l e i ther b e s p l i n t e d o r 

s e c u r e d b y a b a n d a g e in m o d e r a t e p l an t a r flexion. N o m o v e m e n t s in t h e 
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d i r ec t ion o f dor s i f l ex ion are t o b e g i v e n f o r t w o o r t h r ee w e e k s , a n d n o s t r e t ch ing 

m o v e m e n t s f o r f o u r o r five. O t h e r w i s e t h e t r e a t m e n t is o n t h e s a m e l ines as 

in t h e s l ighter in jur ies . T h e p a t i e n t w i l l n o t b e a l l o w e d t o w a l k f o r a t leas t 

6 o r 7 w e e k s . W h e n th is is p e r m i t t e d , careful r e - e d u c a t i o n in c o r r e c t w a l k i n g 

is essent ial . 

I I I . W O U N D S A N D S C A R S 

H E A L I N G O F W O U N D S . — A c l e a n w o u n d in w h i c h t h e r a w surfaces are 

in c lo se c o n t a c t heals b y first intention—that is, a v e r y t h in l a y e r o f fibrous 

t issue f o r m s b e t w e e n t h e surfaces , un i t i ng t h e m t o o n e a n o t h e r . T h e sk in t h e n 

g r o w s o v e r t h e w o u n d , a n d l i t t le o r n o t r a c e o f t h e i n j u r y r ema ins . 

I f t h e w o u n d is s ep t i c , o r i f t h e c u t sur faces are n o t in c o n t a c t , fo r e x a m p l e , 

i f an inc i sed w o u n d g a p e s o p e n , o r i f in a l a c e r a t e d w o u n d t h e r e has b e e n m u c h 

des t ruc t i on o f t i ssue , t h e hea l ing t ake s p l a c e b y second intention, o r granulation. 

I n t h e ea r ly s tage o f hea l ing o f s ep t i c w o u n d s o r abscess c av i t i e s , t h e d e a d 

t issues are t h r o w n off, a n d t h e p r o c e s s o f repa i r b e g i n s b y a n i n c r e a s e d flow 

o f b l o o d t o t h e par t , n e w vesse ls g r o w i n g i n t o t h e d a m a g e d t issues, c l o t t e d 

b l o o d , a n d e x u d a t e . I t is t hese n e w c a p i l l a r y l o o p s w h i c h c o n s t i t u t e t h e g ranu-

la t ions , w h i c h l o o k l ike sma l l r ed b o d i e s . R o u n d t h e m t h e n e w fibrous t i ssue 

g r o w s , g r a d u a l l y filling u p t h e c a v i t y ; a n d t h e sk in u l t i m a t e l y c o v e r s t h e 

sur face . A s s o o n as th i s c o n n e c t i v e t issue is fu l ly f o r m e d , t h e h y p e r e m i a 

d imin i shes , l e a v i n g t h e p a r t w h i t e in a p p e a r a n c e . D u r i n g th i s s t age t h e n e w 

t issue b e g i n s t o shr ink , s o m e t i m e s c u t t i n g of f t h e b l o o d - s u p p l y f r o m pa r t s o f 

t h e w o u n d w h i c h are n o t y e t f u l l y repa i red , a n d s o p r e v e n t i n g t h e m f r o m 

hea l ing . I n s o m e cases t h e c o n t r a c t i o n in t h e h e a l e d w o u n d is so g rea t as t o 

interfere se r ious ly w i t h m o v e m e n t in t h e neares t j o i n t . T h e sca r m a y , m o r e -

o v e r , a d h e r e t o s t ruc tu res a r o u n d it , s u c h as m u s c l e o r b o n e . 

O P E N W O U N D S 

T r e a t m e n t . 

O b v i o u s l y , t h e essent ia l f a c t o r in t h e p r o c e s s o f hea l ing is t h e inc rease o f 

b l o o d - f l o w t o t h e pa r t . M u c h , t he re fo re , m a y b e d o n e t o assist t h e p r o c e s s , 

p r o v i d e d t h a t p r o p e r p r e c a u t i o n s are t a k e n w i t h r e g a r d t o aseps is . I f t h e 

w o u n d is in t h e leg o r a r m , t h e w h o l e l i m b s h o u l d b e t r e a t ed . 

P H Y S I C A L T R E A T M E N T . — 

G E N E R A L M A S S A G E O F T H E L I M B . — I f t h e r e is d a n g e r o f g r e a t c o n t r a c t i o n , 

as in e x t e n s i v e w o u n d s , t h e l i m b wi l l p r o b a b l y b e s p l i n t e d in s u c h a w a y as t o 

p r e v e n t i t . 

T h e w o u n d s h o u l d h a v e b e e n d ressed b e f o r e t h e t r e a t m e n t is b e g u n , a n d 

c o v e r e d w i t h a l a y e r o f g a u z e . T h e masseuse m u s t b e care fu l n o t t o d i s p l a c e 

th is in t h e c o u r s e o f he r m a n i p u l a t i o n s ; i t m a y b e l i g h t l y s t r a p p e d o n i f 

necessa ry , o r fixed b y a t u rn o f t w o o f b a n d a g e . 

T h e w h o l e l i m b s h o u l d r e c e i v e a d o s e o f effleurage a n d pe t r i s sage , a n d h a c k i n g 

m a y b e p e r f o r m e d ca re fu l ly , b u t t h e a rea o f t h e w o u n d m u s t b e g i v e n a w i d e 

m a r g i n . 

A l l j o i n t s o f t h e l i m b m a y b e m o v e d p a s s i v e l y a n d a c t i v e l y p r o v i d e d n o 

s t ra in is p u t o n t h e hea l ing w o u n d . I f t h e r e is a n y d o u b t a b o u t th i s l a t t e r 

p o i n t , i t is as w e l l t o l e a v e t h e m o v e m e n t s in t h e j o i n t s neares t t h e w o u n d un t i l 

w e h a v e i t e x p o s e d , so t h a t w e m a y w a t c h the i r ef fec t o n i t . 

L O C A L T R E A T M E N T O F T H E W O U N D . — T h e m a s s e u s e n o w sc rubs he r h a n d s 

a n d soaks t h e m in a w e a k d i s in fec tan t s o l u t i o n ( e .g . , 1 p e r c e n t l y s o l ) , n o t d r y -

ing t h e m unless she has a s ter i l ized t o w e l ; * she t h e n r e m o v e s t h e d ress ing f r o m 

* Obviously, before attempting to deal with open wounds, the masseuse must have 
been taught the elementary principles of asepsis. 
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t h e w o u n d — i f n o nurse is in a t t e n d a n c e — a n d rep laces i t w i t h a sma l l p i e c e 

o f steri le g a u z e c u t t o fit e x a c t l y t h e r a w surface o f t h e w o u n d . F r i c t i o n s a re 

t h e n g i v e n , f i r m l y b u t g e n t l y , r o u n d i ts e d g e s , t h e pressure a l w a y s b e i n g imvards 

t o w a r d s t h e r a w surface , a n d v i b r a t i o n s , p e r f o r m e d w i t h t h e f inger- t ips , in 

t h e s a m e d i r ec t ion , m a y b e a d d e d . I f pa s s ive a n d a c t i v e m o v e m e n t t o t h e 

neares t j o i n t s has n o t b e e n a l r e a d y admin i s t e r ed , i t m a y t a k e p l a c e n o w , o r 

i f a n y d r ag o n t h e w o u n d results f r o m s u c h m o v e m e n t s , t h e p a t i e n t c a n a t 

leas t b e t a u g h t t o c o n t r a c t t h e m u s c l e s b e n e a t h i t w i t h o u t m o v i n g t h e j o i n t s 

a t al l . T h i s wi l l h e l p t o p r e v e n t t h e f o r m a t i o n o f adhes ions , as w e l l as t o 

i m p r o v e t h e c i r cu l a t i on . T h e m a s s e u s e a g a i n w a s h e s h e r h a n d s , r e m o v e s t h e 

t e m p o r a r y dress ing, app l i e s t h e o r d i n a r y o n e , a n d f inal ly w a s h e s a n d d i s in fec t s 

he r h a n d s af ter she has f in ished w i t h t h e case . A s imi lar t r e a t m e n t is c a r r i e d 

o u t in t h e ca se o f bu rns . Septic w o u n d s a n d u lcers a re g e n e r a l l y t r e a t e d b y 

u l t r a -v io l e t r ays , o r b y v a r i o u s f o r m s o f e l ec t r i c i ty . 

R E C E N T L Y - H E A L E D S C A R S 

T r e a t m e n t . — 

I t is a m i s t a k e t o s u p p o s e t h a t a sca r requi res n o pa r t i cu la r ca re j u s t 

b e c a u s e t h e w o u n d is a c t u a l l y c l o s e d . N o m o v e m e n t s w h i c h t e n d t o s epa ra t e 

t h e e d g e s are pe rmis s ib l e un t i l t h e hea l ing is q u i t e f i rm—tha t is, un t i l t h ree t o 

f o u r w e e k s af ter t h e c l o s i n g o f t h e w o u n d , in t h e a b s e n c e o f sepsis . I f t h e r e 

has b e e n sepsis , t h e g rea tes t ca re is necessa ry , as i n j u d i c i o u s t r e a t m e n t m a y 

eas i ly l i gh t i t u p aga in . 

A n y o r d i n a r y scar , h o w e v e r , c a n b e dea l t w i t h q u i t e success fu l ly p r o v i d e d 

b o t h p a t i e n t a n d o p e r a t o r possess t h e gif ts o f p a t i e n c e a n d p e r s e v e r a n c e . T h e 

t r e a t m e n t wi l l h a v e t o b e l o n g - c o n t i n u e d , a n d i t c a n n o t b e hur r ied . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — T h i s is o n t h e s a m e l ines as f o r o p e n w o u n d s , t h o u g h t h e 

m a n i p u l a t i o n s m a y b e ra ther s t ronger . V e r y d e e p w o r k is r e q u i r e d f o r old 

adherent scars. F r i c t i o n s s h o u l d b e g i v e n in s u c h a w a y as t o raise t h e s c a r 

f r o m t h e u n d e r l y i n g t issues . O l i v e o i l is s o m e t i m e s u s e d t o so f t en t h e sca r . 

M O V E M E N T S ( f o r f i rmly -hea l ed s c a r s ) . — S t r o n g passive movements are g i v e n 

t o t h e neares t j o i n t s t o s t r e t ch t h e c o n t r a c t u r e , a n d are f o l l o w e d b y active 

movements. T h e scar s h o u l d b e g r a s p e d b y t h e masseuse w h i l e t h e p a t i e n t 

c o n t r a c t s his m u s c l e s . V i g o r o u s free h o m e exerc i ses s h o u l d b e p r e s c r i b e d . 

S P L I N T I N G . — S p l i n t s are o f t e n a p p l i e d f o r t h e p u r p o s e o f p r e v e n t i n g c o n -

t r ac tu re , o r o f g r a d u a l l y s t r e t ch ing t h e t issues i f i t has a l r e a d y t a k e n p l a c e . 

O T H E R F O R M S O F T R E A T M E N T . — W h i r l p o o l ba ths , i f o b t a i n a b l e , h e l p t o 

so f t en t h e scar . F a i l i n g these , t h e p a r t m a y b e s o a k e d in h o t w a t e r b e f o r e 

m a s s a g e . E l e c t r i c a l t r e a t m e n t , as i o n i z a t i o n w i t h ch lo r ine o r i o d i n e , m a y b e 

o r d e r e d . 

P A I N I N H E A L E D S C A R S 

C A U S E . — T h e p a i n m a y b e d u e t o : ( 1 ) Neu ra lg i a o r neuri t is c a u s e d b y t h e 

i n v o l v e m e n t o f ne rves in sca r t i s s u e ; o r ( 2 ) V e n o u s c o n g e s t i o n in d e e p sca r s . 

T r e a t m e n t . — 

I n t h e first case , v i b r a t i o n s a n d f r ic t ions m a y b e t r ied , in o r d e r t o l o o s e n 

t h e n e r v e f r o m its su r round ings . D r . M e n n e l l r e c o m m e n d s t h e use o f t h e 

m e c h a n i c a l v ib r a to r . * 

I n t he case o f t h e la rge d e e p scar , Sir R o b e r t J o n e s f s ays t h a t t h e p a i n is 

d u e t o v e n o u s c o n g e s t i o n a n d irregulari t ies o f b l o o d - p r e s s u r e in t h e t i ssues 

* Massage: its Principles and Practice. 
f Injuries to Bones and Joinls. 
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b e l o w t h e sur face , a n d t h a t t h e r e m e d y lies in the p r o m o t i o n o f va scu l a r a c t i v i t y . 

H e the re fo re adv i se s fa i r ly free use o f t h e a f fec ted l i m b , d e e p m a s s a g e , h o t 

a p p l i c a t i o n s t o t h e p a r t a t n i g h t ( t o re l i eve p a i n a n d a l l o w t h e pa t i en t t o s l eep ) , 

a n d contrast baths, w h i c h cons i s t o f p l u n g i n g t h e l i m b a l t e rna t e ly i n t o c o l d a n d 

h o t w a t e r f o r a b o u t 5 t o 10 m i n u t e s . ( O n o t h e r pa r t s o f t h e b o d y h o t a n d 

c o l d s p o n g e s are a p p l i e d in t u rn . ) T h i s t r e a t m e n t causes succes s ive d i l a t a t i on 

a n d c o n s t r i c t i o n o f t h e b l o o d - v e s s e l s , so exe rc i s i ng t h e m u s c u l a r fibres o f the i r 

wal l s , a n d t h u s i m p r o v e s t h e c i r c u l a t o r y c o n d i t i o n o f t h e pa r t . 

E X E R C I S E S . — T h e s e s h o u l d b e o f t h e q u i c k , r h y t h m i c , s w i n g i n g t y p e , s u c h 

as L e g - s w i n g i n g o r 2 - A r m - s w i n g i n g , 2 - A r m - s w i n g i n g in c i rc les , 2 -Arm- f l i ng ing ; 

H i g h - s i t t i n g K n e e - s w i n g i n g , e t c . 
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CHAPTER VI 

TREATMENT OF THE AFTER-EFFECTS OF INJURY : 
STIFF JOINTS 

Stiff shoulder—-Stiff elbow and superior radio-ulnar joint—Stiff wrist, hand, and fingers— 
Stiff hip—Stiff knee—-Stiff ankle, foot, and toes. 

I N o r d e r t o a v o i d c o n s t a n t r epe t i t i on in p r e v i o u s c h a p t e r s , t h e t r e a t m e n t o f 

t h e late effects o f f rac tures a n d d i s l o c a t i o n s has b e e n s u m m a r i z e d b e l o w . I t 

m u s t b e c l ea r ly u n d e r s t o o d t h a t m o s t o f t h e exerc i ses s u g g e s t e d are su i t ab le 

only f o r c h r o n i c cases , in w h i c h the re is n o l o n g e r a n y d a n g e r o f r e c u r r e n c e 

o f t h e o r ig ina l i n ju ry , o r r e c r u d e s c e n c e o f i n f l a m m a t i o n . All t h e exe rc i ses 

g i v e n f o r a n y pa r t i cu la r j o i n t are n o t a p p r o p r i a t e t o e v e r y i n d i v i d u a l c a se . 

T h e masseuse m u s t c o n s i d e r he r pa t i en t ' s r equ i r emen t s , as w e l l as a n y c o m -

p l i ca t ions t h a t h a v e b e e n o r a re presen t , b e f o r e se lec t ing t h e exe rc i ses . 

S T I F F S H O U L D E R 

M a s s a g e . — V i g o r o u s m a s s a g e o f all t h e m u s c l e s a c t i n g o n t h e j o i n t s o f 

the shou lder -g i rd le , t h a t is , o f t h e shou lde r , a r m , n e c k , ches t , a n d b a c k , s h o u l d 

b e a d m i n i s t e r e d ; d e e p f r ic t ions are a p p l i e d t o t h e l i g a m e n t s t o s t r e tch a d h e -

s ions ; b e a t i n g o r p o u n d i n g a t t h e f ron t a n d b a c k o f t h e shou lde r - j o in t a re 

s o m e t i m e s a d d e d . 

P a s s i v e ( F o r c e d ) M o v e m e n t s o f all j o i n t s o f t he shou lde r -g i rd l e , in all 

d i r ec t ions , are g i v e n t o res tore m o b i l i t y , spec ia l a t t e n t i o n b e i n g p a i d t o a n y 

pa r t i cu l a r ly l i m i t e d m o v e m e n t . 

A c t i v e M o v e m e n t s . — T h e s e f o r m t h e m o s t v a l u a b l e pa r t o f t he t r e a t m e n t . 

Q u i c k , s w i n g i n g m o v e m e n t s are t h e bes t , s ince n o t o n l y d o t h e y s t r eng then 

t h e w o r k i n g m u s c l e s , b u t t h e y a l so increase t h e m o b i l i t y o f t he j o i n t itself, 

t h e m o m e n t u m a c q u i r e d b y t h e s w i n g i n g l i m b c a r r y i n g i t s l igh t ly b e y o n d 

t h e ex i s t i ng r ange o f m o v e m e n t . M o r e o v e r , t h e y h a v e th is a d v a n t a g e o v e r 

f o r c e d m o v e m e n t s , t h a t t h e p a t i e n t d o e s n o t c o n t r a c t t h e an t agon i s t s o f 

t h e a c t i n g m u s c l e s as he w o u l d d o , v o l u n t a r i l y o r i n v o l u n t a r i l y , t o resist 

a pa infu l s t r e t ch ing ca r r i ed o u t b y a n o t h e r p e r s o n . N e r v o u s pa t i en t s a n d 

ch i ld ren d o m u c h b e t t e r w h e n t r e a t e d b y th is m e t h o d . I n s o m e cases t h e 

w e i g h t o f t h e pa t i en t ' s w h o l e b o d y m a y b e m a d e t o a c t as t h e s t r e t c h i n g 

f o r c e , as in h a n g i n g o r t r ave l l i ng o n t h e b o o m . 

I n t h e case o f t h e shou lde r -g i rd le , i t is essent ia l t h a t exerc i ses s h o u l d b e 

c h o s e n w h i c h wi l l res tore e v e r y m o v e m e n t o f e a c h o f t h e th ree j o i n t s w h i c h 

it c o m p r i s e s ; n o m o v e m e n t m u s t b e o m i t t e d f r o m the t ab l e . T h e m o v e m e n t s 

are as f o l l o w s : — 

Humero-scapular (Shoulder) Joint.—(1) F l e x i o n a n d e x t e n s i o n . ( 2 ) 

A b d u c t i o n a n d a d d u c t i o n . ( 3 ) In t e rna l a n d ex t e rna l r o t a t i on . 

Sterno-clavicular Articulation.—(1) E l e v a t i o n ( o f t h e c l a v i c l e a n d w i t h i t 

o f t h e s c a p u l a ) . ( 2 ) D e p r e s s i o n o f these b o n e s . ( 3 ) F o r w a r d m o v e m e n t , t h e 

s c a p u l a b e i n g d r a w n f o r w a r d ( a b d u c t e d ) , o n t h e ches t wa l l w h e n t h e c l a v i c l e 
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m o v e s f o r w a r d . ( 4 ) B a c k w a r d m o v e m e n t o f b o t h b o n e s , t h e s capu la b e i n g 

a d d u c t e d , o r c a r r i e d b a c k t o w a r d s t h e v e r t e b r a l c o l u m n . 

Acromio-clavicular Articulation.—A m o v e m e n t o f r o t a t i o n o f t he s c a p u l a 

t akes p l a c e in c o n j u n c t i o n w i t h a b d u c t i o n o f t h e h u m e r u s a n d e l e v a t i o n o f 

t h e c l a v i c l e . W h e n t h e a r m is l i f ted f r o m t h e s ide , t h e infer ior ang le o f t h e 

s capu la is r o t a t e d o u t w a r d , so t h a t t h e a c r o m i o n p r o c e s s is ra ised, a l l o w i n g 

t he d e l t o i d t o c o m p l e t e t h e a b d u c t i o n o f t h e h u m e r u s . W h e n t h e a r m is 

l o w e r e d , t h e infer ior ang le is r o t a t e d i n w a r d t o w a r d s t h e v e r t e b r a l c o l u m n . 

A l l t h e a b o v e m o v e m e n t s m u s t find a p l a c e in t h e pa t i en t ' s t a b l e ; e l e v a t i o n 

s h o u l d b e t a k e n t h r o u g h f lex ion ( A r m - r a i s i n g f o r w a r d a n d u p w a r d ) a n d t h r o u g h 

a b d u c t i o n ( A r m - r a i s i n g s i d e w a y s a n d u p w a r d s ) . 

F R E E E X E R C I S E S . — 

1. S t a n d i n g 2 - A r m - s w i n g i n g f o r w a r d a n d u p w a r d , b a c k w a r d a n d d o w n w a r d . 

2 . S t a n d i n g A l t e r n a t e a r m - s w i n g i n g , as a b o v e . 

3 . S t a n d i n g 2 - A r m - s w i n g i n g in c i rc les . 

4 . S t and ing - o r ( l o n g - ) s i t t ing , 2 - Ar m- r a i s i ng 

s i d e w a y s a n d u p w a r d ( q u i c k l y ) , c l a p p i n g t h e 

hands o v e r t h e h e a d . 

5. A s 4 , b u t b r i ng ing t he b a c k s o f t h e h a n d s 

t o g e t h e r o v e r t h e h e a d i n s t ead o f t h e p a l m s . 

6. L y i n g , o r c r o o k - l y i n g , A l t e r n a t e a r m -

swing i ng f o r w a r d a n d u p w a r d o v e r h e a d . 

7. A s 6, b u t w i t h t h e t w o a r m s t o g e t h e r . 

8. S t a n d i n g ( o r s i t t ing) A l t e r n a t e a r m - s w i n g i n g 

f o r w a r d a n d b a c k w a r d w i t h e l b o w - f l e x i o n a n d 

- e x t e n s i o n . T h i s cons i s t s o f l o o s e a l te rna te 

s w i n g i n g o f t h e a rms , s h o u l d e r a n d e l b o w flexed 

t o g e t h e r in t h e f o r w a r d swing , a n d e x t e n d e d 

t o g e t h e r in t h e b a c k w a r d sw ing . T h e a r m is 

n o t ra ised a b o v e s h o u l d e r l eve l . {Fig. 2 6 . ) 

9. S t a n d i n g ' C r a w l i n g u p t h e w a l l ' ( w i t h o n e 

a r m ) . 

10 . A s 9, b u t w i t h b o t h a r m s t o g e t h e r . 

1 1 . F o r w a r d - b e n d i n g o v e r p l i n th o r t ab le , 

Ches t -downpre s s ing . E x e r c i s e f o r e l e v a t i o n 

t h r o u g h flexion. T h e pa t i en t , w i t h a r m s ra ised 

f o r w a r d a n d u p w a r d as far as h e c a n , b e n d s 

f o r w a r d o v e r a h igh p l i n th o r t a b l e , unt i l his 

b o d y lies as flat as t he stiffness o f his s h o u l d e r 

wi l l a l l o w . H e t h e n tries t o press his ches t 

d o w n o n t he p l in th , t hus f o r c i n g t h e a r m s u p w a r d a n d b a c k w a r d . 

12 . L o n g - s i t t i n g 2 - A r m - r o t a t i o n - o u t w a r d a n d -c i rc l ing , w i t h f o r w a r d - b e n d i n g . * 

T h e pa t i en t ro ta t e s t h e a r m s o u t w a r d as far as poss ib l e a t t h e shou lde r - j o in t , 

a n d then carr ies t h e m s i d e w a y s a n d u p w a r d , t h e p a l m s fac ing u p w a r d . H e 

t hen tu rns t h e p a l m s f o r w a r d , a n d c o n t i n u e s t h e c i r c l e , c a r r y i n g t he a r m s 

f o r w a r d a n d d o w n w a r d til l t h e y rest o n t h e f ron t o f t he tibiae a b o u t h a l f - w a y 

d o w n , o r o n t h e f ron t o f t h e ank le - jo in t s . ( I f p l a c e d in t h e la t te r p o s i t i o n , 

the re wi l l b e a g o o d dea l o f flexion in t h e sp ine ; a n d in a n y case , t he re is 

s t rong w o r k f o r t he a b d o m i n a l m u s c l e s t h r o u g h o u t t h e exe r c i s e . ) A s imi l a r 

exe rc i se m a y b e d o n e in knee-s i t t ing . {Figs. 2 7 - 2 9 . ) 

13 . S t and ing , s t r ide-si t t ing, o r ta i lor-s i t t ing ' C a b m a n ' s e x e r c i s e ' . T h i s is 

wel l k n o w n t o m o s t p e o p l e . T h e pa t i en t c rosses his a r m s o v e r his ches t , a n d 

Fig. 20.—Standing Alternate 
arm-swinging forward and back-
ward with elbow-flexion and 
-extension. 

* Suggested by an exercise devised by Madame Agnete Bertram. 
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t h e n swings t h e m o u t w a r d i n t o t a l k p o s i t i o n . I t s h o u l d b e d o n e v i g o r o u s l y 

a n d in q u i c k t i m e . 

14 . S t and ing , o r s i t t ing, 2 -Shou lde r - sh rugg ing . 

1 5 . S t and ing , o r s i t t ing, 2 A r m - b e n d i n g a n d - s t r e tch ing in all d i r ec t i ons . 

1 6 . F o r w a r d - b e n d - ( o r neck- res t - ) s t and ing , o r s i t t ing, 2 - E l b o w - c i r c l i n g . T h e 

p a t i e n t carr ies t h e e l b o w s r o u n d in sma l l c i rc les , t a k i n g t h e m b a c k s h a r p l y 

a n d r e l ax ing s l i gh t ly as h e b r ings t h e m f o r w a r d aga in . 

1 7 . F o r w a r d - b e n d - s t a n d i n g , o r ( r ide - ) s i t t ing, 2 - E l b o w - b a c k w a r d - c a r r y i n g . 

P e r f o r m e d m u c h as 16 , b u t t h e e l b o w s are ca r r i ed b a c k w a r d s in a series o f 

j e rk s . B o t h these exe rc i ses are f o r t h e b a c k s h o u lde r m u s c l e s , a n d m a y b e 

r e p e a t e d a b o u t t e n t i m e s ; af ter a s h o r t res t a s e c o n d series o f t en m a y 

b e g i v e n . 

18 . R e a c h - s t a n d i n g 2 - A r m - p a r t i n g ( q u i c k o r s l o w ) . 

19 . B e n d - s t a n d i n g o r ( r ide- ) s i t t ing 2 -Arm-f l ing ing . 

2 0 . F o r w a r d - b e n d - s t r i d e - o r ta i lor -s i t t ing A l t e r n a t e a rm-f l inging . 

2 1 . A s 2 0 , w i t h A l t e r n a t e ( h e a d - a n d ) t r u n k - r o t a t i o n . 

2 2 . S t and ing , o r s i t t ing , 2 - A r m - s w i m m i n g . 

Figs. 27-29.—Knee-sitting 2-Arm-rotation-outward and -circling, with forward-bending. 

2 3 . S t a n d i n g , o r s i t t ing, free ( s ing le) A r m - r o t a t i o n w i t h r o d , p o k e r , e t c . T h e 

pa t i en t g rasps t h e r o d o r p o k e r nea r t h e cen t r e . T h e e l b o w s h o u l d b e s t r a igh t 

a n d t h e s h o u l d e r s l igh t ly flexed, a b d u c t e d , o r b e t w e e n f l ex ion a n d a b d u c t i o n . 

H e ro ta t e s t h e s h o u l d e r in a n d o u t . A d u m b - b e l l m a y a lso b e u sed . T o m a k e 

t h e exe rc i se m o r e diff icult , t h e p o k e r m a y b e h e l d p r o g r e s s i v e l y nearer a n d 

neare r t h e e n d , so l e n g t h e n i n g t h e w e i g h t a r m o f t h e l eve r , a n d inc reas ing t h e 

res i s tance ( D r . M e n n e l l ) . 

2 4 . S t a n d i n g , o r s i t t ing, H a n d - p l a c i n g b e h i n d n e c k (neck- res t p o s i t i o n ) a n d 

b e h i n d l u m b a r r e g i o n . A n exe rc i s e f o r i n w a r d a n d o u t w a r d r o t a t i o n o f t h e 

shou lde r . I t s h o u l d b e d o n e as q u i c k l y as pos s ib l e . (Figs. 3 0 - 3 2 . ) 

2 5 . H a n d p l a c e d aga ins t w a l l , T r u n k - r o t a t i o n . T h e p a t i e n t p l ace s his h a n d 

flat o n t h e w a l l in f ron t o f h i m , a n d ro t a t e s t h e t r u n k t o r igh t o r le f t . 

2 6 . Gra sp ing pa r tne r ' s h a n d ( e l b o w e x t e n d e d ) , R o t a t i o n in a n d o u t . 

2 7 . S t a n d i n g S a w i n g . 

2 8 . P rone - fa l l i ng p o s i t i o n a n d its va r i an t s . T h e p a t i e n t s t ands w i t h h a n d s 

aga ins t t h e w a l l o r s o m e h i g h p i e c e o f furni ture , w i t h a r m s o n l y j u s t b e l o w 

s h o u l d e r l eve l . I n this p o s i t i o n h e p e r f o r m s 2 - A r m - b e n d i n g a n d - s t r e t ch ing 

a l l o w i n g h i m s e l f t o fall c lo se t o t h e w a l l a n d p u s h i n g h i m s e l f a w a y . T h e 

Fig. 27. Fig. 28. Fig. 21). 
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s u p p o r t f o r t h e h a n d s is g r a d u a l l y l o w e r e d , e .g. , t h e pa t i en t wi l l p l a c e his h a n d s 

o n (1 ) a t a b l e , ( 2 ) a h i g h cha i r , ( 3 ) a l o w cha i r o r s t o o l , ( 4 ) t h e f loor . A r m -

b e n d i n g a n d -s t re tch ing in t h e last p o s i t i o n wi l l o n l y b e pos s ib l e fo r pa t i en t s 

w i t h v e r y s t r ong m u s c l e s , a n d f o r m s a final s t r eng then ing exe rc i se o n r e c o v e r y . 

F o r m a n y pa t i en t s i t is n e v e r pos s ib l e w i t h t h e h a n d s l o w e r t h a n ( 2 ) , e i ther 

b e c a u s e t h e a r m s are n o t s t r ong e n o u g h , o r b e c a u s e o f t h e s t r enuous w o r k fo r 

a b d o m i n a l m u s c l e s a n d q u a d r i c e p s . 

Fig. 30. Fig. 31. Fig. 32. 

Figs. 30-32.—Standing Hand-placing behind neck (neck-rest position) and behind lumbar region. 
Fig. 30, Kotation out (neck-rest position); Fig. 31, Rotation in (hands behind lumbar region); 
Fig. 32, Further rotation in, with extension of shoulder. 

2 9 . F o r c h i l d r e n ; ' C a t w a s h i n g its f a c e ' f o r m s a v a r i a n t o f A r m - c i r c l i n g . 

(Figs. 3 3 - 3 7 . ) 

E X E R C I S E S R E Q U I R I N G A P P A R A T U S O R S K I L L E D R E S I S T A N C E . — 

1. P u l l e y exerc i ses , d o u b l e o r s ingle p u l l e y . 

2 . S t re tch-ha l f - ly ing 2 - A r m - r o l l i n g + 2 - A r m - b e n d i n g a n d -s t re tch ing . A final 

exe rc i se , f o r c i r c u l a t i o n a n d s t r eng then ing , s ince m o b i l i t y m u s t b e nea r ly c o m -

p le t e i f t h e a r m c a n b e b r o u g h t u p t o s t r e t ch p o s i t i o n . 

3 . H a l f - y a r d - ha l f -wing-s i t t ing 2 - A r m - r o t a t i o n w i t h r o d . 

4 . S t a n d i n g Shoulder - l i f t ing . 

5. T u r n i n g nau t i ca l w h e e l ( e l b o w s t r a igh t ) . 

6 . T u r n i n g h a n d l e o f wr i s t m a c h i n e w i t h e l b o w s t ra ight . 

7 . U s e o f s c r e w - d r i v e r . 

8. E x e r c i s e s w i t h I n d i a n c l u b s , d u m b - b e l l s , e t c . 

9. H a n g i n g b y t h e h a n d s f r o m t h e b o o m . 

10 . S w i n g i n g o n t h e b o o m . 

1 1 . T r a v e l l i n g o n t h e b o o m . 

12 . H a n g i n g (g r a sp w i t h h a n d s s u p i n a t e d ) H e a v i n g a n d s ink ing . O n l y 

poss ib l e f o r s t r o n g pa t i en t s . A final exe rc i s e . 
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Pulleys may often be extemporized in private houses. An ordinary roller 
towel on its rail is quite useful, the patient grasping both sides of it and 
pulling one side down, thus drawing up his other arm. Or he may put a piece 
of cord or rope over a beam, hook on a door, etc., and holding the two ends 
use it as a pulley. 

It will be noticed that some of the exercises given are directed especially 
towards the improvement of mobility, others towards the strengthening of 
muscles. Others, again, aim at attaining both these results at the same time. 

Fig. 35. Fig. 36. Fig. 37. 

Figs. 3 3 - 3 7 . — C a t washing its face. The movement shown in Figs. 33 and 34 is performed 
twice before continuing the exercise. 

Specimen Table for a Class, showing how each Movement may be included 

E X E R C I S E M O V E M E N T 

1. S t a n d i n g D e e p b r e a t h i n g 

2 . S t a n d i n g 2 - A r m - s w i n g i n g f o r w a r d E l e v a t i o n t h r o u g h flexion ; d e p r e s -

a n d u p w a r d s , b a c k w a r d a n d d o w n - s ion a n d e x t e n s i o n 

w a r d 

Fig. 33. Fig. 31. 
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3. F o r w a r d - b e n d - s t a n d i n g 2-E1 b o w -

b a c k w a r d - c a r r y i n g 

4 . L o n g - s i t t i n g 2 - H a n d - c I a p p i n g o v e r 

h e a d 

5. H a n g i n g a n d s w i n g i n g 

6. S a w i n g 

7 . S t a n d i n g 2 -Shou lde r - sh rugg ing 

8. Ta i lo r - s i t t ing ' C a b m a n ' s e x e r c i s e ' 

9. S t a n d i n g 2 - H a n d - p l a c i n g a l t e rna t e ly 

b e h i n d n e c k a n d b e h i n d l u m b a r 

r eg ion 

10 . S t a n d i n g 2 - A r m - s w i n g i n g in c i rc les 

1 1 . S t a n d i n g ( o r c r o o k - l y i n g ) D e e p 

b rea th ing 

E x t e n s i o n o f s h o u l d e r : a d d u c t i o n 

o f scapulae 

E l e v a t i o n t h r o u g h a b d u c t i o n 

P a s s i v e s t r e t ch ing in all j o i n t s 

F o r w a r d a n d b a c k w a r d m o v e m e n t 

o f scapulae, f l ex ion a n d e x t e n s i o n o f 

shou lde r , e t c . 

E l e v a t i o n 

F l e x i o n a n d e x t e n s i o n in s h o u l d e r -

j o i n t 

R o t a t i o n in a n d o u t in h u m e r o -

scapu l a r j o i n t 

C i r c u m d u c t i o n 

S T I F F E L B O W A N D S U P E R I O R R A D I O - U L N A R J O I N T 

M a s s a g e . — O f t h e usua l t y p e . 

P a s s i v e ( F o r c e d ) M o v e m e n t s . — 

1. F l e x i o n a n d e x t e n s i o n o f t h e e l b o w - j o i n t . T h e o p e r a t o r m u s t a l l o w f o r 

t he ' c a r r y i n g a n g l e ' , a n d n o t t r y t o f o r c e t h e f o r e a r m i n t o l ine w i t h t h e u p p e r 

a r m . 

2 . P r o n a t i o n a n d s u p i n a t i o n o f t h e r ad io -u lna r j o i n t s . T h e e l b o w m u s t b e 

k e p t in semi - f l ex ion du r ing t h e a dmin i s t r a t i on o f these m o v e m e n t s , so as t o 

e l i m i n a t e r o t a t i o n in t h e shou lde r - j o in t . 

I n s o m e cases , s u p i n a t i o n m a y b e c o m b i n e d w i t h f l ex ion o f t h e e l b o w , a n d 

p r o n a t i o n w i t h e x t e n s i o n . F o r m o b i l i z a t i o n o f t h e infer ior r ad io -u lnar a r t i cu la -

t i on , see S T I F F W R I S T ( p . 7 7 ) . 

A c t i v e M o v e m e n t s . — 

F R E E E X E R C I S E S . — 

1. S t a n d i n g A l t e r n a t e a r m - s w i n g i n g f o r w a r d a n d b a c k w a r d w i t h e l b o w - f l e x i o n 

a n d - e x t e n s i o n (see N o . 8, s h o u l d e r exe rc i ses , a n d Fig. 2 6 ) . 

2 . S t a n d i n g 2 - A r m - b e n d i n g a n d - s t re tch ing in al l d i r e c t i o n s ( q u i c k l y ) . 

3. S t a n d i n g A l t e r n a t e f o r e a r m - b e n d i n g a n d -s t re tch ing . T h e f o r e a r m is h e l d 

b e t w e e n p r o n a t i o n a n d sup ina t i on , a n d o n e e l b o w is flexed as t h e o t h e r is 

e x t e n d e d . S h o u l d b e d o n e q u i c k l y . 

4 . N o . 3, c o m b i n e d w i t h m a r c h i n g 

5. S t a n d i n g ( o r s i t t i ng ) 2 - F o r e a r m - b e n d i n g , t o u c h i n g shou lde r s . B o t h e l b o w s 

are b e n t a t t h e s a m e t i m e ; t h e f o r e a r m is in sup ina t i on . T h e m o v e m e n t m a y 

b e q u i c k o r s l o w . 

6. S t a n d i n g ' C r a w l i n g u p t h e w a l l ' . 

7 . S t a n d i n g w i t h f o r e a r m s res t ing o n h i g h p l in th , F o r w a r d - b e n d i n g . T h e 

exerc i ses s h o u l d b e d o n e w i t h t h e f o r e a r m s in s u p i n a t i o n a n d in p r o n a t i o n . 

(Figs. 38 , 3 9 . ) T h e s a m e exe rc i se m a y b e d o n e s i t t ing a t a l o w t a b l e . 

8. C l i m b i n g w a l l - b a r s , s t r e t ch ing e l b o w s . T h e p a t i e n t k e e p s h a n d s a n d fee t 

c l o se t o g e t h e r a n d s t re tches b a c k w a r d b e t w e e n e a c h s t ep . 

9 . T u g - o f - w a r . T h e p a t i e n t g rasps his pa r tne r ' s o r t h e o p e r a t o r ' s h a n d , 

a n d t h e y pu l l aga ins t e a c h o the r . 

10 . F o r w a r d - b e n d - s t a n d i n g ( o r t a i lo r - s i t t ing) 2 - A r m - f l i n g i n g . 

1 1 . F o r w a r d - b e n d - t a i l o r - s i t t i n g A l t e r n a t e a rm-f l ing ing w i t h t r u n k - r o t a t i o n . 
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12. (Stoop-) stride-standing Alternate arm-flinging with head-turning to same 

side ('sign-post'). 

13. Standing Sawing. 

14. Weight lifting and carrying. 

15. Arm-swinging with weight. 

16. Prone-falling position, with or without 2-Arm-bending and -stretching 

(see N o . 28, shoulder exercises). 

17. Standing 2-Arm-swimming. 

18. Standing (or sitting) Elbow-grasp Pronation and supination. The patient 

grasps his own elbow from 

behind with his other hand, 

to prevent rotation in the 

shoulder-joint. H e quickly 

turns the palm of his hand 

upward and downward. 

(Fig. 40 . ) 

Fig. 38. 

Fig. 39. 

Figs. 38, 39.—Standing with forearms resting on a 
high plinth, Forward-bending. (A table [is used in this 
case.) 

Fig. 40.—Standing Elbow-grasp 
position; used for most prona-
tion and supination exercises. 

19. A s 18, but grasping 

partner's hand ; each resist-

ing the other. 

20 . Elbow-grasp Pronation 

and supination with rod or 

poker. The grasp of the 

rod is as in N o . 23, shoulder 

Fig. 4 0 . exercises. The position of the arm is as 

21 . Wringing a cloth. 

22 . Twisting a rod. The patient holds a short rod in front of him, hands 

pronated and about 3 inches apart. H e twists the rod towards him (pronation) 

and away from him (supination) with his injured hand, resisting with his sound 

hand. (Figs. 4 1 , 42 . ) 

23 . Turning door handle. 

24 . Use of small screw-driver, elbow kept flexed. 

25 . Hands palm to palm or clasped, finger-tips away from body. Turn 

finger-tips towards body, keeping palms together. This, of course, must 

include shoulder movement (flexion and rotation). 



AFTER-EFFECTS OF INJURY : STIFF JOINTS 7 7 

2 6 . H a n d - c l a p p i n g (a l t e rna te p r o n a t i o n a n d s u p i n a t i o n ) . T h e e l b o w s a re 

k e p t c lo se t o t h e s ides . T h e h a n d s are c l a p p e d , e a c h h a n d b e i n g p l a c e d a l ter-

n a t e l y o n t o p o f t h e o t h e r . 

A P P A R A T U S A N D R E S I S T A N C E E X E R C I S E S . — 

1 . P u l l e y exe rc i ses , o r t h o s e w i t h h o m e - m a d e subs t i tu t e s . 

2 . H i t t i n g t h e p u n c h - b a l l , o r a l a rge ba l l s u s p e n d e d in t he air. 

3. W r i s t m a c h i n e ( P r o -

n a t i o n a n d s u p i n a t i o n — 

e l b o w - g r a s p ) . 

4 . S t r e t ch - h a l f - l y i n g 2 -

A r m - b e n d i n g a n d -s t re tch-

ing . 

5. 6 , 7 . H a n g i n g , s w i n g i n g , 

o r t r ave l l i ng o n t h e b o o m . 

8 . H a n g i n g , w i t h h a n d s 

sup ina t ed , H e a v i n g a n d 

s ink ing (see N o . 1 2 , s h o u l d e r 

a p p a r a t u s e x e r c i s e s ) . 

Fig. 41.—Twisting a rod. Complete pronation. 

S T I F F W R I S T , H A N D , 

A N D F I N G E R S 

M a s s a g e . — O f t h e usua l 

t y p e ; t h e w h o l e a r m s h o u l d 

b e t r ea t ed . 

P a s s i v e ( F o r c e d ) M o v e -

m e n t s . — T h e f o l l o w i n g are 

neces sa ry : — 

W R I S T J O I N T . — F l e x i o n , 

e x t e n s i o n , a b d u c t i o n , a n d 

a d d u c t i o n . 

I N F E R I O R R A D I O - U L N A R 

J O I N T . — 

1 . T h e rad ius s h o u l d be 

g r a s p e d b e t w e e n t h e t h u m b 

a n d i n d e x f inger o f o n e o f 

t h e o p e r a t o r ' s h a n d s , t h e 

u lna in a s imi lar m a n n e r 

w Tith he r o t h e r h a n d , a n d 

t h e radius m o v e d b a c k w a r d s a n d f o r w a r d s o n t h e u lna ( M e n n e l l ) . 

2 . O r d i n a r y p r o n a t i o n a n d sup ina t ion . 

C A R P A L J O I N T S . — S l i g h t m o v e m e n t s o f flexion, e x t e n s i o n , a n d r o t a t i o n 

b e t w e e n t he ca rpa l b o n e s wi l l t a k e p l a c e in c o n j u n c t i o n w i t h t h o s e o f t h e wr i s t 

a n d infer ior r ad io -u lna r j o i n t s . 

M E T A C A R P O - P H A L A N G E A L J O I N T S . — T h e s e are ena r th rod ia l ( b a l l - a n d - s o c k e t ) 

j o i n t s a n d the re fo re are c a p a b l e o f : ( 1 ) F l e x i o n a n d e x t e n s i o n ; ( 2 ) A b d u c t i o n 

a n d a d d u c t i o n ; ( 3 ) A v e r y s l ight m o v e m e n t o f ro t a t i on . 

1 . F l e x i o n a n d e x t e n s i o n . D r . M e n n e l l has p o i n t e d o u t t h a t t he re is a 

m a r k e d g l id ing e l e m e n t in t h e m o v e m e n t s o f th is j o i n t , as w e l l as in t h a t o f 

t h e in t e rpha langea l j o i n t s , * a n d t h a t i f t h e first p h a l a n x is g r a s p e d w e l l a b o v e 

t h e j o i n t a n d f o r c e d f o r w a r d , t h e p o s t e r i o r l i g a m e n t s wi l l b e t o r n . I n s t e a d o f 

th is , t h e head o f t h e m e t a c a r p a l s h o u l d b e p r e s sed b a c k w h i l e t h e base o f t h e 

Fig. 42.—Twisting a rod. Complete supination. The 
patient is moving the right hand from one position to the 

; Massage : its Principles and Practice, chapter xv i i . 
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first p h a l a n x is m o v e d f o r w a r d o v e r it, t he pressure in b o t h cases b e i n g e x e r t e d 

as cfose t o t h e j o i n t as pos s ib l e . 

2 . A b d u c t i o n a n d a d d u c t i o n . T h e first p h a l a n x s h o u l d b e g r a s p e d f i rmly , 

a n d d r a w n o u t l o n g i t u d i n a l l y , a n d t h e finger s h o u l d t h e n b e m o v e d f r o m 

s ide t o s ide . 

3 . R o t a t i o n . T h e g ra sp is as a b o v e , b u t t h e j o i n t is s l igh t ly flexed. O n l y 

v e r y s l ight m o v e m e n t is pos s ib l e . 

I N T E R P H A L A N G E A L J O I N T S . — T h e s e are flexed a n d e x t e n d e d in a s imi lar 

m a n n e r . 

The chapter in Dr. Mennell's book, referred to on p. 77, is most valuable, 
and should be read by all who wish to make a success of this kind of work. 
It is written for surgeons, but many useful suggestions may be gathered by the 
experienced masseuse which should be of considerable assistance to her in her 
work. It is not, of course, intended for beginners. 

A c t i v e M o v e m e n t s . — C a s e s t o b e t r e a t e d in a class f o r h a n d injuries s h o u l d 

b e v e r y ca re fu l ly se l ec ted . O v e r - s t r e n u o u s t r e a t m e n t m a y in m a n y cases d o 

i r reparable d a m a g e ; a n d w e h a v e t o r e m e m b e r h o w v e r y ser ious fo r m a n y 

pa t i en t s is h a n d d i s a b l e m e n t . Cases in w h i c h sepsis has b e e n p resen t s h o u l d b e 

Fig. 43. Fig. 44. Fig. 45. 

Figs. 43-45.—Standing, hand on table, Wrist- and linger-ilexion. Fig. 43, Starting 
position. Fig. 44, Flexion of metacarpophalangeal and first interphalangeal joints. Fig. 45, 
Flexion of wrist. 

m o s t carefu l ly w a t c h e d . Pa t i en t s r e c o v e r i n g f r o m para lys i s are n o t su i t ab le 

f o r inc lus ion in classes unt i l r e c o v e r y is p r a c t i c a l l y c o m p l e t e . 

F R E E E X E R C I S E S . -

1. Wr i s t - shak ing , f o r w a r d a n d b a c k w a r d . 

2 . Wr i s t - shak ing , la te ra l ly . T h i s c o m b i n e s a b d u c t i o n a n d a d d u c t i o n o f t h e 

wr i s t w i t h p r o n a t i o n a n d sup ina t ion . 

3 . S t and ing , h a n d p r o n a t e d o n t a b l e , T r u n k - f a l l i n g - f o r w a r d . F o r e x t e n s i o n 

o f t he wr is t . 

4 . Crawl ing o n all fou r s ( fo r ch i l d r en ) . F o r e x t e n s i o n o f t h e wr i s t . 

5. F o r p r o n a t i o n a n d sup ina t ion , E x e r c i s e s 1 8 - 2 6 , in t he list o f e l b o w 

exerc i ses (see p . 7 6 ) . 

6. S t and ing , h a n d o n t a b l e , W r i s t - a n d finger-flexion. (Figs. 4 3 - 4 5 . ) 

7. H a n d - o p e n i n g a n d - c l o s i n g , w i t h a b d u c t i o n a n d a d d u c t i o n o f f ingers . 

8. A s N o . 7 + f l ex ion a n d e x t e n s i o n o f wr is t . C los ing o f t h e h a n d a c c o m -

pan ies e x t e n s i o n o f t h e wr i s t , o p e n i n g a c c o m p a n i e s flexion. 
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9. H a n d - o p e n i n g a n d c los ing - j - 2 - A r m - b e n d i n g a n d -s t re tch ing . 

10 . S q u e e z i n g a r u b b e r ba l l . 

1 1 . Grasp ing r o d s o f different s izes. 

12 . P a l m s t o g e t h e r , a r m s s t r e t c h e d in f ron t o f b o d y ; d r a w h a n d s in t o w a r d s 

b o d y , c a r r y i n g e l b o w s o u t w a r d s , t h e 

p a l m s b e i n g k e p t t o g e t h e r . F o r 

e x t e n s i o n o f t h e wr is t . (Figs. 4 6 , 4 7 . ) 

Fig. 48. 

Fig. 4G. 

Fig. 49. 

Fig. 50. 

Fig. 47. 

Figs. 46, 47.—Exercise No. 12, for 
extension of wrist. 

Figs. 48-50.—Exercise No. 13, for flexion 
and extension of wrist. For the purpose of 
showing the wrist movement, the model's arms 
are raised to shoulder level and carried to the 
left. In the exercise as described, the hands 
are placed in front of the thorax just above 
the waist level. 
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13 . H a n d s c l a s p e d in f ron t o f t h o r a x , e l b o w s a t s ide . E a c h f o r e a r m i s 

b r o u g h t a l t e rna te ly aga ins t t h e t h o r a x , p r o d u c i n g f lex ion o f o n e wr is t a n d 

e x t e n s i o n o f t h e o the r . A s t rong exe rc i se i f d o n e q u i c k l y a n d v i g o r o u s l y . 

(Figs. 4 8 - 5 0 . ) 

14 . F inger - t ips t o g e t h e r , finger-tips p o i n t i n g a w a y f r o m b o d y , e l b o w s a t 

s ides . B r i n g e l b o w s o u t f r o m sides , p ress ing p a l m a r a spec t s o f all f ingers 

t o g e t h e r , k e e p i n g p a l m s o f h a n d s apa r t . F o r e x t e n s i o n o f f ingers a n d t h u m b . 

15 . T o u c h e a c h finger-tip in t u rn w i t h t he t i p o f t h e t h u m b . F o r o p p o s i t i o n 

o f t h e t h u m b . 

See also exerc i ses f o r M E D I A N a n d U L N A R P A R A L Y S I S ( C h a p t e r X I I ) . T h e s e 

are useful f o r s t r eng then ing t h e sma l l m u s c l e s o f t h e h a n d . 

A P P A R A T U S E X E R C I S E S . — 

Wrist Machine.—Begin b y g rasp ing t h e smal les t ba r . T u r n : ( 1 ) A w a y 

f r o m self fo r wr is t f l ex ion ; ( 2 ) T o w a r d s se l f f o r e x t e n s i o n . P rog re s s t o l a rge r 

ba r s , a n d a d d res is tance g r a d u a l l y . F o r p r o n -

a t i o n a n d sup ina t ion , use as f o r e l b o w exe rc i s e s . 

Failing a wrist machine, a rolling-pin 
held by an assistant answers quite well. 

S T I F F H I P 

M a s s a g e . — O f the usua l t y p e : spec ia l a t t en -

t i o n t o t h e g lu te i a n d t h i g h m u s c l e s ; t h e 

l u m b a r m u s c l e s s h o u l d a l so b e t r ea t ed . 

P O S I T I O N O F P A T I E N T . — 

For thigh massage: ha l f - ly ing , w i t h a 

p i l l o w u n d e r t he l o w e r l eg a n d k n e e . 

For hip massage: s ide - ly ing , w i t h h i p 

a n d k n e e s l igh t ly flexed ( i f p o s s i b l e ) . A p i l l o w 

s h o u l d b e p l a c e d b e t w e e n t h e k n e e s . 

P a s s i v e M o v e m e n t s . — ( P a t i e n t in l y i n g ) . T h e 

f o l l o w i n g s h o u l d b e g i v e n : — 

1. R o t a t i o n o f t h e h i p w i t h t h e legs e x -

t e n d e d . 

2 . F l e x i o n a n d e x t e n s i o n o f t he h i p a n d k n e e 

t o g e t h e r . 

3 . R o t a t i o n w i t h flexed h i p a n d k n e e . 

4 . A b d u c t i o n a n d a d d u c t i o n w i t h flexed h i p 

a n d k n e e . 

5. A b d u c t i o n a n d a d d u c t i o n w i t h t h e h ips a n d knees e x t e n d e d . 

6. H ip - ro l l i ng , in l y i n g o r ha l f - ly ing ( " l i t t le c i rc les in b i g c i rc le " ) . 

Special attention must be paid to abduction and inward rotation after 
all old injuries to the femoral neck, and indeed in most cases of ' stiff hip ' 
from whatever cause. 

A c t i v e M o v e m e n t s . — 

F R E E E X E R C I S E S . — 

1. H a l f - y a r d - s t a n d i n g ( o r free s t a n d i n g ) L e g - s w i n g i n g f o r w a r d a n d b a c k -

ward* T h e p a t i e n t s t ands first o n t h e i n ju red l eg a n d swings t h e s o u n d o n e ; 

l a te r o n t h e s o u n d leg , s w i n g i n g t h e i n ju red o n e . 

2 . C o c k - s t e p m a r c h i n g , o r m a r c h i n g w i t h knee-ra is ing . 

3. S t a n d i n g A l t e r n a t e knee-ra is ing, w i t h knee -c l a sp ing . T h e p a t i e n t raises 

e a c h k n e e a l t e rna te ly , c l a sp ing i t w i t h b o t h h a n d s a n d d r a w i n g i t i n t o as full 

flexion as pos s ib l e . (Fig. 5 1 . ) 

Fig. 51.—Standing Alternate knee-
raising, with knee-clasping. 
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4 . Knee - s i t t i ng p o s i t i o n , o r t h e e n d e a v o u r t o a s s u m e i t . 

5 . G o i n g u p a n d d o w n s teps . 

6. Si t t ing, o r l o in - suppor t - s t and ing , T r u n k - r o l l i n g . M o v e m e n t in t h e h ip - jo in t 

s h o u l d b e e n c o u r a g e d in these cases , ins tead o f t r y i n g t o l oca l i ze i t in t h e j o i n t s 

o f t he sp ine . 

7. R e a c h - g r a s p - s t a n d i n g L e g - s i d e - s w i n g i n g . 

8. C r o o k - l y i n g 2 - K n e e - a b d u c t i o n a n d - a d d u c t i o n ( f ree ) . 

9 . R e a c h - g r a s p - s t a n d i n g L e g - c a r r y i n g ( o r - sw ing ing ) in c i rc les . 

10 . L o n g - s i t t i n g ( i f p o s s i b l e ) F o r w a r d - b e n d i n g . 

1 1 . S t r ide-s i t t ing F o r w a r d - b e n d i n g . 

1 2 . S i t t ing F o r w a r d - b e n d i n g a n d b a c k w a r d - f a l l i n g t o ha l f - ly ing p o s i t i o n . I f 

in a g y m n a s i u m , t h e pa t i en t sits o n t h e sho r t e n d o f a l o w p l in th , t h e l o n g e n d 

be ing raised. H e a l t e rna t e ly b e n d s f o r w a r d a n d falls b a c k i n t o ha l f - ly ing 

pos i t i on . 

13 . S t r e t ch - s t and ing F o r w a r d - a n d d o w n w a r d - b e n d i n g a n d rais ing. 

14 . S t a n d i n g H e w i n g . 

15 . W i n g - o r r each-g rasp - s t and ing Hee l - ra i s ing a n d k n e e - b e n d i n g . 

16 . H e a v e - g r a s p - c l o s e - s t a n d i n g ( in d o o r w a y ) A l t e r n a t e p e l v i c - r o t a t i o n ( f ree ) . 

17 . C r o o k - l y i n g Pe lv i c - r a i s ing a n d - ro ta t ion . 

18 . Y a r d - c l o s e - s t a n d i n g A l t e r n a t e t r u n k - r o t a t i o n ; o r a n y t r u n k - r o t a t i o n in 

w h i c h t h e pe lv i s is n o t fixed. 

19. C r o o k - l y i n g P e l v i c - r o t a t i o n . T h e pa t i en t swings b o t h knees t o g e t h e r , 

first t o o n e s ide t h e n t o t h e o the r . 

20 . A n y exe rc i se in t h e list o f k n e e exerc i ses w h i c h i n v o l v e s m o v e m e n t in 

t h e h i p a l so . 

A P P A R A T U S O R R E S I S T A N C E E X E R C I S E S . 

1. P u l l e y exerc i ses (s ingle p u l l e y ) . 

2 . L e g - f o r w a r d - l y i n g T r u n k - f o r w a r d - b e n d i n g . T h e pa t i en t is in l eg - fo rward -

l y i n g o n a l o w p l in th , o r a h igh p l i n th w i t h a s t o o l in f ron t . T h e feet are 

s t r apped , o r s u p p o r t e d b y t h e o p e r a t o r . H e p l ace s his h a n d s o n t h e floor, o r 

s t o o l , a n d g r a d u a l l y l o w e r s his b o d y o v e r t h e e n d o f t h e p l i n t h b y b e n d i n g 

his a r m s . 

3 . H e a v e - g r a s p - l y i n g , 2 - K n e e - u p d r a w i n g a n d - d o w n - p r e s s i n g . 

4 . C r o o k - h a l f - l y i n g 2 - K n e e - ( o r l e g - ) a b d u c t i o n a n d - a d d u c t i o n ( res is ted 

5 . R e s i s t e d T r u n k - a n d P e l v i c - r o t a t i o n s . 

6. S t a t i o n a r y b i c y c l e . 

7. R o w i n g m a c h i n e . 

S T I F F K N E E 

M a s s a g e . — V i g o r o u s m a s s a g e t o t he w h o l e t h i g h a n d leg , w i t h spec ia l 
a t t en t i on t o t h e q u a d r i c e p s . 

P a s s i v e M o v e m e n t s . — 

1. L a t e r a l m o v e m e n t o f t h e pa te l l a . 

2 . F l e x i o n a n d e x t e n s i o n o f t h e k n e e . 

3 . R o t a t i o n in a n d o u t w i t h t he k n e e in semi - f l ex ion ( th is is o f t e n f o r -
g o t t e n ) . 

Outward rotation should not be given to knock-kneed patients. 

A c t i v e M o v e m e n t s . — -

F R E E E X E R C I S E S . — 

1. H igh- s i t t i ng free L e g - s w i n g i n g . L a t e r , a w e i g h t m a y b e a t t a c h e d t o t h e 

foo t—fi r s t 1 l b . , t h e n 2 l b . 

2 . S i t t ing K n e e - b e n d i n g a n d s t r e t ch ing . 

6 
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3. W i n g - s t a n d i n g , o r ha l f -ya rd -g rasp - s t and ing L e g - s w i n g i n g ( k n e e s w i n g i n g 

l o o s e l y ) . 

4 . R e a c h - g r a s p - s t a n d i n g Hee l - ra i s ing a n d k n e e - b e n d i n g ( q u i c k l y a n d s l o w l y ) . 

5 . A s N o . 4 , f o r o n e l eg o n l y . T h e o t h e r k n e e m a y b e h e l d flexed, o r i n s t e p -

s u p p o r t p o s i t i o n m a y b e t a k e n . T h e p a t i e n t s h o u l d n o t g o d o w n t o o far . 

6. Crook- s i t t i ng p o s i t i o n , t h e p a t i e n t d r a w i n g u p t h e stiff k n e e t o w a r d s his 

b o d y w i t h his o w n h a n d s . 

7 . W i n g - k n e e - s t a n d i n g , t r y i n g t o a s s u m e knee - s i t t ing p o s i t i o n . — T h i s c a n 

o n l y b e g i v e n i f t h e k n e e c a n a l r e a d y b e flexed t o a l i t t le b e y o n d a r igh t a n g l e . 

O t h e r w i s e t h e p a t i e n t a s sumes a p o s i t i o n o f l o rdos i s , h o l l o w i n g his b a c k in 

o r d e r t o k e e p t h e l ine o f g r a v i t y w i t h i n t h e b a s e . 

8. H a l f - k n e e l i n g F o r w a r d - b e n d i n g . — T h e p a t i e n t knee l s o n t h e s o u n d k n e e 

(Fig. 5 2 ) . H e t h e n b e n d s f o r w a r d o v e r t h e f ron t k n e e (Fig. 5 3 ) , so f o r c i n g i t 

i n t o flexion ; a series o f sma l l m o v e m e n t s b a c k w a r d a n d f o r w a r d m a y b e 

m a d e w h e n t h e l im i t o f m o v e m e n t is r e a c h e d . I n o r d e r t o o b t a i n a fu r ther 

s t r e t ch ing he m a y b e n d t h e t r u n k as far f o r w a r d as pos s ib l e , s t r e t ch ing o u t 

t h e a r m o n t h e s ide o f t h e i n ju r ed k n e e a n d t r y i n g t o t o u c h t h e g r o u n d as far 

i n f ron t o f h i m as pos s ib l e (Fig. 5 4 ) . 

9. P a t i e n t o n h a n d s a n d knees B a c k w a r d - p u s h i n g . T h e p a t i e n t p u s h e s his 

b o d y b a c k w a r d w i t h h is h a n d s t i l l knees a n d h ips are fu l ly flexed, o r as m u c h 

flexed as p o s s i b l e . (F*igs. 5 5 , 5 6 . ) 

10 . R u n n i n g o n t h e s p o t w i t h knee- ra i s ing . 

1 1 . L u n g e p o s i t i o n . 

1 2 . ' F r o g - m a r c h . ' 

1 3 . ' B u n n y - j u m p i n g ' f o r ch i ld ren . 

1 4 . L y i n g , ha l f - ly ing , o r s t a n d i n g Q u a d r i c e p s c o n t r a c t i o n s . 

1 5 . N o s . 2 , 3, a n d 5, in l ist o f h i p exe rc i se s . 

1 6 . S t r ide-s i t t ing K n e e - r o t a t i o n in a n d o u t . 

A P P A R A T U S O R R E S I S T A N C E E X E R C I S E S . 

1. A l l res is ted K n e e - b e n d i n g s a n d -s t re tch ings . 

2 . R o w i n g m a c h i n e ( o r r o w i n g in b o a t w i t h s l id ing sea t ) . 

3 . P u l l e y exe rc i ses . 

4 . K i c k i n g a f o o t b a l l . 

S T I F F A N K L E , F O O T , A N D T O E S 

M a s s a g e . — O f t h e t h i g h , l eg a n d f o o t , spec i a l a t t e n t i o n b e i n g g i v e n t o : — 

1. T h e quadriceps, s ince i f a c o r r e c t s t a n d i n g p o s i t i o n is t o b e m a i n t a i n e d , 

i t is essent ial t h a t t h e knees s h o u l d b e firmly b r a c e d b a c k . 

2 . T h e anterior tibial group, s ince g r a v i t y pu l l s aga ins t these m u s c l e s , w h i c h 

h a v e a l so t o a c t in a n t a g o n i s m t o t h e p o w e r f u l c a l f m u s c l e s . I n a d d i t i o n t o 

th i s , t h e t ib ia l is an t i cus is o n e o f t h e p r i n c i p a l s u p p o r t s o f t h e inner a r c h o f 

t h e f o o t . 

3 . T h e small muscles of the sole, t h e s u p p o r t s o f b o t h l o n g i t u d i n a l a n d 

t r ansverse a rches . 

I f t h e a r ch is d r o p p e d o r in d a n g e r o f d r o p p i n g , m a s s a g e is g i v e n as f o r 

flat-foot ( C h a p t e r X V I ) . 

P a s s i v e M o v e m e n t s . — 

1. F l e x i o n a n d e x t e n s i o n o f t h e ank le . 

2 . I n v e r s i o n a n d a d d u c t i o n , eve r s ion a n d a b d u c t i o n , in t h e s u b - a s t r a g a l o i d 

a n d mid- ta r sa l j o i n t s . 

3 . F o o t - r o l l i n g . 
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Fig. 54. 

Figs. 52-54.—Half-kneeling Forward-bending. The knee can be still further flexed if the 
heel is raised from the ground; but this must not be allowed if the purpose of the exercise is 
to to obtain full dorsiflexion of the ankle. 

Fig. 55. Fig. 56. 

Figs. 55, 56.—On hands and knees Backward-pushing. 

Fig. 52. Fig. 53. 



8 4 MASSAGE AND REMEDIAL EXERCISES 

4 . F l e x i o n a n d e x t e n s i o n o f t h e t o e s . 

5. T o e - r o l l i n g . 

It must be remembered that movements of the toe-joints should be given 
on the same principles as those of the finger-joints (see p. 77). 

A c t i v e M o v e m e n t s . — 

F R E E E X E R C I S E S . — 

1. ( W i n g ) s t and ing Single heel-ra is ing a n d - lower ing . ( F i g . 5 7 . ) 

2 . S t a n d i n g 2-Heel - ra i s ing a n d - lower ing . 

3. S t a n d i n g 2 - K n e e - b e n d i n g ( t o cu r t s ey - s t and ing p o s i t i o n ) . 

4 . W i n g - s t a n d i n g Hee l - ra i s ing a n d k n e e - b e n d i n g . 

5. W a l k i n g o n t h e t o e s , a n d runn ing . 

6. Knee - s i t t i ng Trunk- ra i s ing a n d - lower ing . G i v e n f o r p lan ta r - f l ex ion o f t h e 

ank le . 

7 . S t a m p - a n d - t o e - m a r c h i n g . F o u r s teps o n t i p - t o e , t he n f o u r s teps s t a m p e d . 

8. O t h e r f a n c y m a r c h e s , in w h i c h t h e pa t i en t uses t h e feet q u i c k l y a n d 

a c t i v e l y . 

9. R e a c h - g r a s p - ( o r w i n g - ) s t and ing A l t e r n a t e heel- a n d toe- ra is ing . 

Fig. 57. Fig. 58 

Figs 57, 58.—Standing Toe-flexion and -extension, Fig. 57 also represents 
the position taken in heel-raising in Exercise 1, Wing-standing Single heel-raising 
and -lowering. 

10 . Ha l f -knee l i ng F o r w a r d - b e n d i n g . N o . 8, k n e e exerc i ses (see also Figs. 

5 2 - 5 4 ) . T h e exerc i se p r o d u c e s s t r ong dors i f l ex ion o f t h e f o o t o f t h e leg in f ron t . 

1 1 . H e e l - s u p p o r t - s t a n d i n g F o r w a r d - b e n d i n g . 

1 2 . H e e l - s u p p o r t - s t a n d i n g Hee l - ra i s ing a n d k n e e - b e n d i n g . B o t h these e x e r -

cises s t r e tch t h e ca l f m u s c l e s as w e l l as t h e hams t r ings . 

1 3 . S t a n d i n g T o e - f l e x i o n a n d e x t e n s i o n . (Figs. 5 7 , 5 8 . ) 

14 . S t a n d i n g at e d g e o f p l in th , t o e s o v e r t he e d g e , F l e x i o n a n d e x t e n s i o n 

o f t o e s o f b o t h feet . 

1 5 . P i c k i n g u p o b j e c t s w i t h t h e t o e s — p e n c i l , m a r b l e , go l f -ba l l , e t c . 

16 . S i t t ing ( o r ha l f - ly ing ) T o e - s e p a r a t i n g (if p o s s i b l e ) . 

17 . S t a n d i n g F o o t - s h o r t e n i n g , r e f o r m i n g a r ch (see E x e r c i s e s f o r F L A T - F O O T , 

C h a p t e r X V I ) . 

18 . S i t t ing 2 - F o o t - i n v e r s i o n ( ' c l a w i n g ' ) . 

19 . S t a n d i n g 2 - F o o t - i n v e r s i o n . 

2 0 . S t a n d i n g o n o u t e r b o r d e r s o f fee t . T h i s exe rc i se is m u c h r e c o m m e n d e d 

b y s o m e . I t p r o d u c e s a g rea t s t rain o n t h e o u t e r s ide o f t h e f o o t a n d s h o u l d 
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n o t b e g i v e n t o h e a v y pa t i en t s , n o r i f t he re has b e e n a n y d a m a g e t o o r w e a k -

ness o f t he ex t e rna l la teral l i g a m e n t o f t he ank le . 

2 1 . E x e r c i s e s f o r e v e r s i o n ( ra re ly n e c e s s a r y ) , (a) W a l k i n g w i t h feet t u r n e d 

o u t . (b) S i t t ing f o o t eve r s ion . 

2 2 . Ta i lor -s i t t ing , o r s i t t ing w i t h leg c r o s s e d o v e r k n e e , P a s s i v e f o o t - r o l l i n g 

b y pa t i en t . T h i s s h o u l d b e ca re fu l ly t a u g h t b e f o r e t h e p a t i e n t is a l l o w e d t o 

use it as a h o m e exe rc i s e . A s a rule , i t s h o u l d b e d o n e as f o r flat-foot. 

2 3 . S i t t ing ( o n s t o o l ) w i t h k n e e s c ros sed , A c t i v e f o o t - r o l l i n g . 

2 4 . A l l d a n c i n g s teps ; j u m p i n g a n d s k i p p i n g exe rc i ses . 

2 5 . E x e r c i s e s f o r r e - e d u c a t i o n in w a l k i n g ( p . 4 4 ) . 

26 . W a l k i n g a n d runn ing w i t h sho r t s teps . 

27 . ' F r o g - m a r c h ' a n d ' S n a k e - h o p ' f o r ch i ld ren . T h e la t te r is s i m p l y ' f r o g -

m a r c h ' in l ine , e a c h c h i l d p l a c i n g his h a n d s o n t h e shou lde r s o f t h e o n e in f ron t 

o f h i m . 

N . B . — I f t h e A c h i l l e s t e n d o n is s h o r t e n e d , n o t i p - t o e exe rc i s e s s h o u l d b e 

g i v e n . 

A P P A R A T U S A N D R E S I S T A N C E E X E R C I S E S . — 

1. P u l l e y exerc i ses . 

2 . H a l f - l y i n g F o o t - b e n d i n g a n d s t re tch ing , I n v e r s i o n a n d eve r s ion , T o e -

b e n d i n g a n d - s t re tch ing ( res i s ted) . 

3 . F o o t - s t r e t c h i n g in a p p a r a t u s . 

An apparatus has been invented by Mrs. Guthrie-Smith to stretch the tendo 
Achillis and produce full dorsiflexion of the ankle. 

The patient's foot is fixed to the foot-piece by straps ; it may also be 
inverted if desired by means of a wedge under the inner border. The end 
of the foot-piece is fastened by straps to a broad piece of webbing which 
passes behind the patient's body, so that by leaning back he puts tension 
on the calf muscles and tendo Achillis. This is a useful and easily constructed 
apparatus. 

4 . R o w i n g m a c h i n e . 

5. S t a t i o n a r y b i c y c l e . 

6. W a l k i n g o n i n c l i n e d b o a r d . T h e b o a r d is so c o n s t r u c t e d t h a t i t is h ighes t 

in t he cen t r e a n d s lopes d o w n o n b o t h s ides t o w a r d s t h e e d g e , w h i c h is g u a r d e d 

b y a r im . T h e pa t i en t ' s feet are t hus k e p t in i nve r s ion as he wa lks . 
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CHAPTER VII 

DISEASES OF JOINTS, SYNOVIAL MEMBRANES, 
AND BONES 

I. Diseases of joints : Traumatic synovitis or arthritis—'Bacterial synovitis or arthritis—-
Infective arthritis—' Rheumatoid ' arthritis—Osteo-arthritis—Still's disease—-
' Dry ' arthritis—-Tuberculous joints. II . Diseases of synovial sheaths, burssc, 
etc. : Tenosynovitis—Bursitis—Ganglion. III . Diseases of bone : Osteomyelitis, 
Periostitis. 

I . D I S E A S E S O F J O I N T S : S Y N O V I T I S A N D A R T H R I T I S 

Synovitis m e a n s i n f l a m m a t i o n o f t h e l in ing m e m b r a n e o f a j o i n t ; i f t h e 

i n f l a m m a t i o n spreads t o , o r beg ins in, o t h e r s t ruc tures o f t h e j o i n t , the c o n -

d i t i on is k n o w n as arthritis. T h e s y n o v i a l m e m b r a n e is a de l i ca te s t ruc tu re , 

w h i c h is eas i ly in ju red , a n d i t a l so falls an e a s y v i c t i m t o b a c t e r i a ; h e n c e 

disease o f t e n s tar ts here , a n d m a y , o r m a y n o t , sp r ead further .* Cer ta in 

in fec t ions , h o w e v e r , m a y b e g i n in t h e car t i l age , as d o e s os teo-ar thr i t i s , o r in 

t h e b o n e - e n d s , as d o e s t u b e r c u l o s i s . 

S y n o v i t i s a n d ar thri t is m a y b e d i v i d e d i n t o t w o defini te var ie t ies , traumatic 

a n d bacterial. Cer ta in fo rms—os teo -a r th r i t i s , ' d r y ' ar thr i t is , g o u t , a n d 

c h r o n i c r h e u m a t i s m — c o m e i n t o ne i the r c lass , b u t a p p e a r t o b e d u e t o d e f e c -

t i v e c i r cu la t ion o r m e t a b o l i s m . T h e las t t w o wi l l b e dea l t w i t h a m o n g 

c o n s t i t u t i o n a l d i seases . 

T R A U M A T I C S Y N O V I T I S O R A R T H R I T I S 

T h i s c o n d i t i o n arises as t h e resul t o f injuries t o j o i n t s , d i s l o c a t i o n s , sp ra ins , 

f ractures i n t o o r nea r j o i n t s , b l o w s , a n d bruises ; o f c o n t i n u a l ove r s t r a in ; o r 

o f t h e hab i tua l h o l d i n g o f a j o i n t o f t h e l o w e r l i m b in a p o s i t i o n i n c o r r e c t f o r 

we igh t -bea r ing , as in t h e case o f g e n u v a l g u m o r flat-foot, so t h a t i t is s u b j e c t e d 

t o u n d u e stress. W e m a y p r o b a b l y a l so i n c l u d e in t h e s a m e class ce r t a in 

c o n d i t i o n s o f v a r i e d a n d unce r t a in o r ig in , s u c h as 4 w a t e r o n t h e k n e e ' o c c u r -

i ng f r o m n o asce r t a inab le cause . T h i s t y p e o f s y n o v i t i s m a y b e acute o r 

chronic. 

A c u t e S y n o v i t i s 

P A T H O L O G Y . — T h e c h a n g e s in t h e synovial membrane are t h o s e o f a c u t e 

i n f l a m m a t i o n . T h e r e is a g r e a t l y i nc reased e x u d a t i o n o f c l ea r se rous s y n o v i a l 

fluid, a n d t h e j o i n t c a v i t y b e c o m e s m u c h d i s t e n d e d . I n seve re injur ies , b l o o d 

m a y e s c a p e f r o m t o r n vesse ls i n t o t h e j o i n t . T h e i n f l a m m a t i o n m a y , as m e n -

t i o n e d a b o v e , sp r ead t o o t h e r s t ruc tures , a n d c o n s t i t u t e an arthritis. 

S Y M P T O M S . — T h e s e , aga in , are t h e genera l s y m p t o m s o f j o i n t i n f l a m m a t i o n . 

The joint may feel hot, a n d t h e skin is s o m e t i m e s reddened. T h i s is n o t 

a l w a y s s o , as t h e i n f l a m m a t i o n , i f d e e p l y sea ted , m a y n o t e x t e n d t o t h e sk in . 

* The distinction between the two conditions is largely theoretical. Few infections 
or traumas would involve nothing but the synovial membrane. 



DISEASES OF JOINTS 87 

Swelling is m a r k e d , o w i n g t o t h e e x u d a t i o n i n t o t h e j o i n t . Fluctuation 

m a y gene ra l ly b e d e t e c t e d , b y p l a c i n g t h e fingers o f o n e h a n d o n o n e s ide 

o f t h e a f fec ted j o i n t , w h e n b y g e n t l y p ress ing a n d r e l ax ing t h e pressure o n t h e 

o t h e r s ide , t h e m o v e m e n t s o f t h e fluid m a y b e fel t aga ins t t h e fingers o f t h e 

s t a t i ona ry h a n d . 

Pain is a m a r k e d fea ture , du l l a n d a c h i n g in c h a r a c t e r w h e n t h e j o i n t 

is a t rest, b u t i nc reased o n m o v e m e n t , w h e t h e r a c t i v e o r pa s s ive . 

The patient holds the joint in such a position as to relax the ligaments.— 

Thi s is gene ra l l y a p o s i t i o n m i d w a y b e t w e e n t w o e x t r e m e s o f m o v e m e n t , e .g . , 

semi- f lex ion a t e l b o w o r k n e e . 

Atrophy o f t h e m u s c l e s w o r k i n g o n t h e j o i n t o c c u r s v e r y q u i c k l y . I n 

a d d i t i o n t o these genera l s y m p t o m s the re wi l l p r o b a b l y , in t h e t r a u m a t i c 

va r i e ty , b e a t e n d e r s p o t a t t h e site o f t h e a c t u a l in ju ry , a n d t he re m a y b e 

signs o f f rac ture , d i s l o c a t i o n , o r o t h e r d e r a n g e m e n t o f t h e j o i n t . 

T r e a t m e n t . 

T h i s is o n t h e s a m e pr inc ip les , w h i c h e v e r b e t h e in ju red j o i n t . W e wil l 

t a k e t h e k n e e , so f r e q u e n t l y t h e sea t o f s y n o v i t i s , as a t y p e . 

S U R G I C A L T R E A T M E N T . — T h i s eons is ts o f t r e a t m e n t o f t h e cause , i f 

n e c e s s a r y ; e .g. , r e d u c t i o n o f t h e d i s l o c a t i o n o r f rac ture ; r e p l a c e m e n t o f 

a s l i pped ca r t i l age . 

S U P P O R T . — T h e l i m b is ra ised, a n d p l a c e d o n a sp l in t in a s emi - f l exed 

pos i t i on . S o m e t i m e s i t is s u p p o r t e d b y p i l l o w s a n d s a n d b a g s , b u t in b a d cases 

t he sp l in t is m o r e c o m f o r t a b l e , s ince i t p r o c u r e s c o m p l e t e i m m o b i l i z a t i o n , a n d 

in these cases t h e leas t m o v e m e n t is i n t ense ly pa in fu l . I f c o l d a p p l i c a t i o n s o r 

e v a p o r a t i n g l o t i ons are t o b e used , t h e leg s h o u l d b e f i xed b y t w o b a n d a g e s , 

o n e i n c l u d i n g t h e f o o t a n d leg t o j u s t b e l o w t h e k n e e , a n d t h e o t h e r l o o s e l y 

a p p l i e d a b o v e t h e k n e e . 

I N T H E E A R L Y S T A G E S . — D u r i n g t h e first 2 4 h o u r s o r s o , ice-bags or cold 

applications g i v e m o s t relief. F o r t h e lat ter , a p i e c e o f l in t o r flannel, o r 

a smal l t o w e l , m a y b e w r u n g o u t in c o l d w a t e r a n d a p p l i e d t o t h e pa r t . I t 

s h o u l d n o t b e c o v e r e d b y a b a n d a g e o r o t h e r d ress ings , s ince these w o u l d 

p r e v e n t e v a p o r a t i o n . I t s h o u l d b e r e p l a c e d as s o o n as i t ge t s w a r m . 

Evaporating lotions ( l ead l o t i o n , l e a d a n d o p i u m l o t i o n ) are a l so used , 

a n d are a p p l i e d o n l in t a n d lef t u n c o v e r e d in t h e s a m e w a y . T h e hea t , in t h e 

case o f these l o t i ons a n d in t h a t o f t h e c o l d dress ing, is ca r r i ed off b y e v a p o r a -

t ion , t h e b l o o d - v e s s e l s are c o n s t r i c t e d , a n d t h e i n f l a m m a t i o n is r e d u c e d . 

L A T E R . — I f a b s o r p t i o n o f t he fluid is s l o w , a compression bandage m a y b e 

p u t o n — t h a t is, t h e j o i n t is b a n d a g e d firmly o v e r severa l t h i cknesses o f w o o l . 

T h e la t ter , b e i n g e las t ic , p r e v e n t s t h e e x e r t i o n o f t o o m u c h pressure o n t h e 

b l ood - ves se l s o r ne rves in t h e v i c i n i t y . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — H a l f - l y i n g . T h e l eg m a y b e u n b a n d a g e d f r o m t h e 

beg inn ing , b u t s h o u l d b e lef t res t ing o n t h e sp l in t f o r a f e w d a y s , unt i l i t c a n 

b e m o v e d w i t h o u t pa in . 

F I R S T F E W D A Y S . — 

Massage.—Effleurage o n l y s h o u l d b e g i v e n f o r 10 o r 15 m i n u t e s , a t first 

a b o v e t he k n e e , g r a d u a l l y c o m i n g c lo se r t o t h e j o i n t . I f t h e s y n o v i t i s is t o o 

a c u t e f o r t h e pa t i en t t o b e a r e v e n th i s m a n i p u l a t i o n , gen t l e s q u e e z i n g m o v e -

m e n t s , g i v e n w i t h o n e h a n d e a c h s ide o f t h e l i m b in an u p w a r d d i r e c t i o n 

m a y b e subs t i tu t ed , a n d t h e effleurage a d d e d la ter . T h e effleurage is g r a d u a l l y 

b r o u g h t l o w e r , a n d ca r r i ed o v e r t h e k n e e itself, a n d finally t h e w h o l e l eg is 

t r ea ted , b u t a re turn s h o u l d c o n s t a n t l y b e m a d e t o t h e t h i g h , so as t o k e e p 

the l y m p h a t i c vesse ls c l ea r in t h a t r eg ion . 
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Gen t l e f inger k n e a d i n g s are n e x t g i v e n r o u n d t h e k n e e , t o r e d u c e t h e swe l l ing 

w i th in t h e s y n o v i a l c a v i t y , a n d p r e v e n t t h e f o r m a t i o n o f adhes ions . K n e a d -

ings w i t h t he p a l m o f t h e h a n d o n e i ther s ide o f t he j o i n t are a d d e d a l i t t le 

la ter . 

M e a n w h i l e , k n e a d i n g s h o u l d b e b e g u n o n t h e t h i g h t o p r e v e n t w a s t i n g o f 

t h e q u a d r i c e p s , spec ia l a t t en t i on b e i n g p a i d t o t h e v a s t u s in ternus . A n y pa r t s 

o f t h e t h i g h t h a t c a n b e r e a c h e d w i t h o u t m o v i n g t h e k n e e s h o u l d b e t r ea t ed . 

T h e l o w e r leg a n d f o o t s h o u l d a l so b e m a s s a g e d . 

Faradism is s o m e t i m e s g i v e n as s o o n as i t c a n b e b o r n e , f o r t h e p u r p o s e 

o f r e d u c i n g oedema , t h e c o n t r a c t i n g m u s c l e s e xe r t i ng pressure o n t h e l y m p h -

at ics , a n d so has ten ing t h e flow in these vesse ls . I t a lso m o s t e f fec tua l ly 

ma in t a ins t he s t r eng th a n d nu t r i t i on o f t h e q u a d r i c e p s d u r i n g the i r p e r i o d o f 

i n a c t i v i t y . T h e pa t i en t s h o u l d b e t a u g h t t o c o n t r a c t these m u s c l e s v o l u n t a r i l y 

as s o o n as he c a n d o so w i t h o u t pa in . 

Movements.—These s h o u l d b e g i v e n as s o o n as pos s ib l e—ei the r b y t h e 

r e l a x e d m e t h o d first, a n d t h e n a c t i v e l y , o r as ass is ted a c t i v e m o v e m e n t s f r o m 

t h e b e g i n n i n g . T h e y s h o u l d b e pain less , t h e m o v e m e n t s t o p p i n g b e f o r e t h e 

p o i n t w h e r e p a i n b e g i n s . 

L A T E R . 

T h e t r e a t m e n t , b o t h as regards m a s s a g e a n d m o v e m e n t s , is i nc reased g r a d u -

a l l y in s t reng th . 

W h e n the i n f l a m m a t i o n has s u b s i d e d a n d pa in is g o n e , v i g o r o u s m a s s a g e 

is g i v e n , i n c l u d i n g t a p o t e m e n t o f t h e t h i g h m u s c l e s , a n d d e e p f r ic t ions r o u n d 

t h e k n e e . 

E x e r c i s e s s h o u l d n o w b e b e g u n , a t first w i t h o u t t h e pa t i en t bea r ing w e i g h t o n 

t h e leg , e .g. , S i t t ing A l t e r n a t e l eg - swing ing , a n d K n e e - b e n d i n g a n d s t re tch ing 

w i t h res is tance . T h e n t h e p a t i e n t m a y prac t i se o n t h e r o w i n g m a c h i n e a n d 

s t a t i o n a r y b i c y c l e , i f these are a v a i l a b l e ; finally, he is a l l o w e d t o w a l k . H e 

s h o u l d t h e n p e r f o r m genera l l eg exerc i ses , a n d a n y m o b i l i t y los t m a y b e r e s to red 

b y s t r ong p a s s i v e m o v e m e n t s o r a c t i v e m o b i l i t y exerc i ses (see p p . 8 1 , 82 f o r 

exe rc i s e s ) . 

C h r o n i c S y n o v i t i s 

C A U S E S . — C h r o n i c s y n o v i t i s m a y b e t h e resul t o f : ( 1 ) O n e o r m o r e a c u t e 

a t t a c k s ; ( 2 ) R e p e a t e d injur ies o r s t rains ; ( 3 ) L o o s e b o d i e s in t h e j o i n t , o r 

in te rna l d e r a n g e m e n t o f a n y k i n d . 

P A T H O L O G Y . — T h e s y n o v i a l m e m b r a n e , f r o m l o n g - s t a n d i n g i n f l a m m a t i o n , 

b e c o m e s thickened, vascular, and roughened b y o r g a n i z e d fibrinous d e p o s i t s . 

I t a l so b e c o m e s fringed, a n d p o r t i o n s o f t h e s e fr inges m a y b r e a k off, a n d f o r m 

l o o s e b o d i e s in t he j o i n t . T h e e x u d a t i o n in t h e j o i n t m a y c o n t i n u e indef in i te ly . 

S Y M P T O M S . - -Chronic swelling m a y pers is t . T h e ligaments become lax and 

the muscles atrophy, h e n c e t h e j o i n t b e c o m e s uns t ab le , a n d t e n d s t o ' g i v e 

w a y ' . T h e pain is of a dull aching kind. T h e r e m a y b e s o m e stiffness in 

t h e j o i n t . 

T r e a t m e n t , e .g. , o f t h e k n e e . — 

S U R G I C A L T R E A T M E N T is s o m e t i m e s r equ i r ed f o r t h e r e m o v a l o f l o o s e 

b o d i e s in t h e j o i n t , o r t o r e m e d y o t h e r d e r a n g e m e n t s . 

S U P P O R T . — A c o m p r e s s i o n b a n d a g e is s o m e t i m e s a p p l i e d . 

P H Y S I C A L T R E A T M E N T . — O u r a ims w i l l b e : ( 1 ) T o assist t h e c i rcu la -

t i o n in t h e j o i n t , a n d so i m p r o v e t h e nu t r i t i on o f a l l s t ruc tures in c o n n e c t i o n 

w i t h i t . ( 2 ) T o s t r eng then t h e a t r o p h i e d m u s c l e s a n d t h u s res tore t h e s t ab i l i ty 

o f t h e j o i n t . ( 3 ) T o b r e a k d o w n a n y adhes ions a n d t h i c k e n i n g s w h i c h m a y 

h a v e f o r m e d in o r a r o u n d i t . 
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T h e f o l l o w i n g t r e a t m e n t s h o u l d b e g i v e n :— 

V I G O R O U S M A S S A G E , e s p e c i a l l y o f t h e t h i g h m u s c l e s . 

M A S S A G E O F T H E J O I N T , w i t h k n e a d i n g a n d d e e p f r i c t ions . 

P A S S I V E M O V E M E N T S . — ' K n e e - p u m p i n g ' m a y b e u s e d f o r t h e sake o f i ts 

c i r c u l a t o r y effects ; s l o w m o v e m e n t s in full r ange are m o r e e f fec t ive in p r o d u c i n g 

m o b i l i t y . 

A C T I V E E X E R C I S E S : b o t h f o r t h e r e s to ra t ion o f m o b i l i t y , a n d f o r t h e 

p u r p o s e o f s t r eng then ing t h e m u s c l e s ; f o r e x a m p l e : 

1 . H i g h - s i t t i n g L e g - s w i n g i n g ; free, t h e n w i t h a w e i g h t . 

2 . Hee l - ra i s ing a n d k n e e - b e n d i n g ( q u i c k l y ) . ( I n r each -g ra sp o r w i n g -

s t a n d i n g ) . 

3 . Ha l f -ya rd -g ra sp -h igh - s t and ing L e g - s w i n g i n g ( the k n e e b e i n g a l l o w e d t o 

s w i n g l o o s e l y ) . 

4 . R u n n i n g o n t h e s p o t , w i t h knee- ra i s ing . 

5 . Q u a d r i c e p s c o n t r a c t i o n s . 

6 . P r a c t i c e o n t h e r o w i n g m a c h i n e o r s t a t i o n a r y b i c y c l e , e t c . . (See also 

E x e r c i s e s f o r S T I F F K N E E , p p . 8 1 , 8 2 . ) 

B A C T E R I A L S Y N O V I T I S O R A R T H R I T I S 

A large v a r i e t y o f t y p e s o f j o i n t t r o u b l e is i n c l u d e d u n d e r t h e a b o v e h e a d i n g , 

f r o m t h o s e d u e t o t h e i n t r o d u c t i o n o f o r g a n i s m s b y w a y o f o p e n w o u n d s , o r 

d i r ec t i n f ec t ion f r o m o t h e r l o c a l les ions in t h e v i c i n i t y , s u c h as t h e b u r s t i n g 

o f a b o n e abscess i n t o a j o i n t , t o s u c h genera l c o n d i t i o n s as r h e u m a t o i d ar th-

ritis, o r t he ar thri t is ar is ing in c o n n e c t i o n w i t h scar le t f eve r , en te r i c , o r o t h e r 

d iseases . 

W e h a v e t h u s t o c o n s i d e r v a r i o u s t y p e s o f ar thr i t is , s o m e o f t h e m bac te r i a l , 

o t h e r s o f d o u b t f u l o r ig in ; o the r s aga in a p p a r e n t l y d u e t o de fec t s o f c i r c u l a t i o n 

o r m e t a b o l i s m . W e shal l t he re fo re , in th is c h a p t e r , p r o c e e d t o dea l w i t h : 

( 1 ) I n f e c t i v e arthri t is , ( 2 ) ' R h e u m a t o i d ' ar thri t is , ( 3 ) Os teo-ar thr i t i s , ( 4 ) St i l l ' s 

d isease , ( 5 ) ' D r y ' ar thri t is o f t he k n e e , ( 6 ) T u b e r c u l o s i s o f j o i n t s . 

I N F E C T I V E A R T H R I T I S 

U n d e r th is h e a d i n g w e i n c l u d e ar thri t is d u e t o scar le t f ever , en te r ic fever , 

o r o t h e r genera l diseases ; o r t o i n f e c t i o n w i t h v a r i o u s b a c t e r i a w h e t h e r f r o m 

w i t h o u t , o r f r o m a f o c u s e l sewhere w i t h i n , t he b o d y . 

P A T H O L O G I C A L C H A N G E S . — T h e s e v a r y in s e v e r i t y f r o m t h o s e o f a 

s l igh t s y n o v i t i s t o t h o s e o f an in tense ar thr i t i s w h i c h d e s t r o y s t h e w h o l e j o i n t , 

w i t h pu ru l en t e x u d a t i o n fil l ing t h e s y n o v i a l c a v i t y , car ies ( w a s t i n g o r nec ros i s ) 

o f b o n e , a n d i n v o l v e m e n t o f all s t ruc tu res r o u n d o r nea r t h e j o i n t . 

A C U T E F O R M . -The c h a n g e s are a t first s imi lar t o t h o s e o f t h e a c u t e 

t r a u m a t i c v a r i e t y , b u t in s o m e cases o f v i ru l en t i n f e c t i o n m a y b e o f a m u c h 

g r a v e r na ture . T h e serous e x u d a t e m a y b e c o m e sero-fibrinous o r fibrinous 

( i . e . , c o n t a i n i n g l i t t le o r m u c h f ibr in) , sero-purulent o r purulent ( i . e . , c o n t a i n -

ing m o r e o r less p u s ) . 

C H R O N I C F O R M . — T h i s m a y b e t he final s tage o f t he a c u t e f o r m , o r t h e 

i n f e c t i o n m a y b e c h r o n i c f r o m t h e b e g i n n i n g . T h e f ibrin e x u d e d b e c o m e s 

o r g a n i z e d , i .e. , t u r n e d i n t o c o n n e c t i v e t issue in a n d a r o u n d t h e j o i n t . B l o o d -

vessels g r o w i n t o th is n e w l y - f o r m e d t issue, b r i ng ing i n c r e a s e d nu t r i t i on t o i t . 

W h i t e c o r p u s c l e s pass o u t a n d l a y d o w n interst i t ia l s u b s t a n c e . T h i s l eads t o 

fibrous ankylosis, t h a t is, fixation o f t h e j o i n t b y fibrous t i ssue . I f o t h e r pa r t s 

o f t he j o i n t — b o n e , ca r t i l age o r l i g a m e n t s — a r e i n v o l v e d , t h e d a m a g e is still 

grea ter . T h e b o n e s m a y b e c o m e n e c r o s e d a t t h e ends , a n d kn i t t o g e t h e r , 

p r o d u c i n g a true, o r bony ankylosis. 
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S Y M P T O M S . — T h e s e v a r y c o r r e s p o n d i n g l y in s eve r i ty . T h e y m a y r e s e m b l e 

t h o s e o f t r a u m a t i c arthri t is , o r m a y b e t h o s e o f in tense i n f l a m m a t i o n , w i t h 

agonizing pain, muscle spasm, a n d loss of mobility, e n d i n g in c o m p l e t e anky-

losis, fibrous o r b o n y . Dislocations m a y o c c u r . I n severe pu ru l en t cases , 

constitutional symptoms a r i se—rigors , fever , e t c . 

T r e a t m e n t . — 

S U P P O R T . — T h e l i m b is k e p t a t rest o n a sp l in t ; i f t he re is a t e n d e n c y 

t o d e f o r m i t y o r t h e m u s c l e s are in s p a s m , t r a c t i o n is a p p l i e d as f o r a t ube r -

c u l o u s j o i n t (see p . 9 6 ) . 

M E D I C A L T R E A T M E N T . — H o t o r c o l d app l i ca t i ons o r a n o d y n e s are u s e d 

t o r e d u c e t h e p a i n a n d swel l ing . I f t h e e x u d a t i o n is o n l y se rous , B ie r ' s t rea t -

m e n t is s o m e t i m e s t r i ed (see p . 1 6 ) . 

S U R G I C A L T R E A T M E N T . — T h e fluid is s o m e t i m e s d r a w n off w i t h a 

sy r inge . I f t h e e x u d a t e is pu ru len t , t h e j o i n t is o p e n e d , a n d t h e p u s e v a c u -

a t ed . R u b b e r t u b e s are inse r ted f o r a t i m e t o secure free d ra inage . I f t h e 

disease is o f s u c h a ser ious na tu re t h a t anky los i s is i nev i t ab l e , t he j o i n t is p u t 

u p in t h e p o s i t i o n in w h i c h i t w i l l l a te r b e m o s t useful t o t h e p a t i e n t 

P H Y S I C A L T R E A T M E N T . — T h e a c u t e s tage m u s t b e pas sed b e f o r e th is is 

b e g u n . A f t e r t h e p u s has b e e n e v a c u a t e d , a n d w h e n t h e w o u n d s are hea l ing 

we l l , careful mas sage , a n d gen t l e r e l a x e d o r a c t i v e m o v e m e n t s m a y b e s t a r t ed . 

E A R L Y S T A G E . — 

Massage s h o u l d b e v e r y gen t l e a t first, a n d t h e a rea o f t he j o i n t s h o u l d 

b e g i v e n a w i d e b e r t h unt i l hea l ing is c o m p l e t e . 

No movement should be forced a t an ea r ly s tage . 

L A T E R S T A G E . 

W h e n t h e w o u n d s are firmly hea led , a n d t h e in fec t ive p r o c e s s is o v e r , t h e 

massage m a y b e g i v e n m o r e d e e p l y , t o res tore t h e nu t r i t ion o f t h e m u s c l e s . 

Radiant heat and whirlpool baths, i f o b t a i n a b l e , g i v e g o o d resul ts . 

Active movements and strong passive stretchings w i l l h a v e t o b e c o n t i n u e d 

f o r w e e k s o r m o n t h s . T h e la t te r are neces sa ry in these la ter s tages , b u t s h o u l d 

b e g i v e n w i t h d i sc re t ion . 

I n t h e s l ighter t y p e s o f i n f ec t ive arthri t is , in w h i c h p u s has n o t b e e n f o r m e d , 

t h e p rog res s ion in t r e a t m e n t m a y b e m o r e rap id , b u t e v e n in these cases , 

c a u t i o n is i m p e r a t i v e . S o m e t i m e s , i f stiffness in t h e j o i n t r ema ins af ter 

r e c o v e r y , a n d th i s stiffness wi l l n o t y i e l d t o pass ive m o v e m e n t a n d a c t i v e 

exerc i ses , t h e j o i n t is manipulated under an ancesthetic. Th i s is o n l y d o n e w h e n 

all s y m p t o m s o f in fec t ion h a v e d i s appea red . T h e t r e a t m e n t wi l l t h e n b e 

s imilar t o t h a t ca r r i ed o u t af ter t h e m a n i p u l a t i o n o f j o i n t s f o r adhes ions af ter 

f r a c t u r e - m a s s a g e , p a s s i v e m o v e m e n t s , a n d free a c t i v e e x e r c i s e s . 

' R H E U M A T O I D ' A R T H R I T I S 

* R h e u m a t o i d ' a r thr i t i s a n d os teo-a r th r i t i s ( c o n s i d e r e d b e l o w ) are f r e q u e n t l y 

c o n f u s e d w i t h e a c h o the r . T h e so -ca l l ed 'rheumatoid' arthritis is a t o x i c o r 

bac te r i a l c o n d i t i o n g e n e r a l l y o c c u r r i n g in y o u n g p e o p l e , t h o u g h a c h r o n i c a n d 

less seve re f o r m o f i t a p p e a r s a l so in m i d d l e age ( T u b b y ) . B r o a d l y s p e a k i n g , 

osteo-arthritis is a disease o f o l d a g e , o r la ter m i d d l e l i fe , p r o b a b l y d u e t o s o m e 

m e t a b o l i c de fec t . 

E T I O L O G Y . — 

S E X . — ' R h e u m a t o i d ' a r thr i t i s , w h i c h has n o c o n n e c t i o n w i t h r h e u m a t i s m , 

is m o r e c o m m o n in w o m e n t h a n in m e n . 

T Y P E S . — T h e r e s e e m t o b e t w o d i s t inc t t y p e s : an acute form, i n v o l v i n g 

m a n y j o i n t s , w h i c h u s u a l l y affects y o u n g w o m e n b e t w e e n t h e ages o f 15 a n d 
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30 , t h o u g h it m a y o c c u r a l so in m e n o r in ch i ld ren ; a n d a chronic form f r o m 

w h i c h m i d d l e - a g e d w o m e n , a t o r af ter t h e m e n o p a u s e , are t h e m o s t f r e q u e n t 

sufferers. 

CAUSES.—Predisposing causes are deb i l i t y , ove r s t r a in , w o r r y , o r e x h a u s t -

ing diseases . D y s p e p s i a a n d c o n s t i p a t i o n are f r equen t in t he se pa t i en t s . T h e 

p o o r are m o r e o f t e n a f fec ted t h a n t h e r i ch ; a n d e x p o s u r e , d a m p , o r c o l d m a y 

f a v o u r t h e d e v e l o p m e n t o f t h e d isease . T h e r e m a y b e a h e r e d i t a r y f a c t o r . 

T h e actual cause is n o t k n o w n ; t h e d isease is p r o b a b l y t o x i c in o r ig in , a n d 

m a y arise f r o m s o m e f o c u s o f i n f ec t i on in t h e b o d y , e .g. , i n t h e in tes t ina l 

t rac t , m o u t h o r t h roa t .* B o t h t h e j o i n t s a n d t h e n e r v o u s s y s t e m are a f fec ted . 

P A T H O L O G Y . — T h e disease beg ins in t h e synovial membrane, w h i c h b e c o m e s 

hyperaemic a n d t h i c k e n e d , b o n e o r ca r t i l age f o r m i n g in its s u b s t a n c e . T h e 

ligaments are i n v o l v e d n e x t . T h e cartilage b e c o m e s sof t , degene ra t e s , u lce ra tes , 

a n d is u l t i m a t e l y a b s o r b e d . F i n a l l y , t h e bone a t roph ie s a n d so f tens , t he c o m -

p a c t t issue b e i n g w o r n a w a y b y f r ic t ion . L a t e r , t h e c a n c e l l o u s t issue o f t h e 

ad jo in ing b o n e - e n d s kn i t s t o g e t h e r , a n d a t rue b o n y a n k y l o s i s o c c u r s . 

T h e structures round the joint a l l b e c o m e fibrous a n d t h i c k e n e d . T h e m u s c l e s 

b e c o m e m a r k e d l y a t r o p h i e d , m u c h m o r e so t h a n in os teo-ar thr i t i s , a n d t h e y 

o f t en degene ra t e , f o r m i n g c o n t r a c t u r e s . T h e s e v e r y p r o n o u n c e d c h a n g e s 

p o i n t t o i n v o l v e m e n t o f t h e cen t ra l n e r v o u s s y s t e m . 

S Y M P T O M S . — T h e onset m a y b e sudden o r insidious ; o r t h e disease m a y 

run a c h r o n i c c o u r s e w i t h i n t e rmi t t en t a c u t e a t t a cks . T h e acute polyarticular 

form w h i c h a t t a c k s y o u n g p e o p l e is far t h e m o s t se r ious , a n d t h e p a t i e n t m a y 

in a v e r y sho r t t i m e b e en t i r e ly c r i p p l e d , w i t h j o i n t s stiff a n d d e f o r m e d . I f 

t he disease d o e s n o t a p p e a r t i l l t h e p a t i e n t is m i d d l e - a g e d , i t is n o t o f s u c h a 

v i ru len t cha rac t e r , a n d is m u c h m o r e a m e n a b l e t o t r e a t m e n t . T h e a t t a cks a re 

in t e rmi t t en t , a n d gene ra l l y t a k e p l a c e w h e n t h e p a t i e n t is o u t o f hea l th . 

I n t h e a c u t e f o r m s , t h e pa t i en t mani fes t s general symptoms. She is th in , 

w e a k , a n d anaemic, a n d suffers f r o m loss o f appe t i t e , l a n g u o r , a fee l ing o f c o l d , 

a n d func t iona l n e r v o u s s y m p t o m s ( T u b b y ) . Pu l se a n d t e m p e r a t u r e are ra ised 

in t h e e a r l y s tages . 

L O C A L S Y M P T O M S . — M a n y joints are attacked, usually symmetrically o n 

b o t h s ides o f t h e b o d y ; t h e sma l l e r j o i n t s suffer first, u s u a l l y t h e inter-

phalangeal articulations o f t h e h a n d s . T h e d e f o r m i t y o f t h e la t te r is t y p i c a l , 

t h e e n l a r g e m e n t o f t h e j o i n t s b e i n g fusiform. A s a rule , t h e m e t a c a r p o -

pha l angea l j o i n t s a re flexed, t h e first i n t e rpha langea l h y p e r e x t e n d e d , a n d t h e 

s e c o n d in t e rpha langea l flexed. T h e fingers are d r a w n o v e r t o t h e u lnar s ide 

o f t he h a n d . D u r i n g t h e a c u t e p h a s e , t h e j o i n t s a re o f t e n hot, a n d t h e sk in 

o v e r t h e m m a y b e red. T h e r e is neuralgic pain in t h e j o i n t s , o f t e n w o r s t w h i l e 

in b e d a t n igh t . The muscles b e c o m e v e r y m u c h w a s t e d ; trophic changes 

are m o s t m a r k e d in t h e skin , w h i c h b e c o m e s p i n k a n d g l o s s y . T h e s w e a t 

g l ands d o n o t f u n c t i o n n o r m a l l y . Creaking in t h e j o i n t s is a l so a fea ture . 

T r e a t m e n t . — 

T h e t r e a t m e n t here d e s c r i b e d is t h a t f o r t h e ' r h e u m a t o i d ' t y p e o f ar thr i t i s . 

T h e os teo-a r th r i t i c f o r m wi l l b e n o t i c e d later . T h e la t te r is t h e easier o f t h e 

t w o t o t reat , b e c a u s e : ( 1 ) T h e pa t i en t ' s genera l hea l th is b e t t e r ; a n d (2 ) 

S ince i t is n o t a t o x i c o r bac t e r i a l c o n d i t i o n , t he re is less d a n g e r o f l i g h t i n g 

u p i n f l a m m a t i o n in t h e a f fec ted par t s . 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — T h i s cons i s t s o f a s ea rch f o r 

a n y f o c u s o f i n f ec t i on t h a t m a y b e p resen t in t h e b o d y , a n d its e l i m i n a t i o n b y 

* Some authors, however, are of opinion that the majority of cases are due to a 
defect of metabolism. See A. H . Douthwaite, The Treatment of Rheumatoid Arthritis. 
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m e d i c a l o r surgica l m e a n s . T h e pa t i en t m a y b e t r e a t ed b y a p p r o p r i a t e d r u g s 

o r v a c c i n e s , a n d her d ie t is p r e s c r i b e d b y t h e d o c t o r . I f she is t h in a n d 

anaemic, as in t h e a c u t e t y p e d e s c r i b e d a b o v e , t h e d ie t is full a n d nour i sh ing , 

r i ch in fats ; i f she is o v e r - w e i g h t , as s o m e t i m e s h a p p e n s w h e n t h e a t t a c k 

o c c u r s in c o n n e c t i o n w i t h t h e m e n o p a u s e , t h e d ie t a ims a t r e d u c t i o n . 

W a r m c l o t h i n g s h o u l d b e w o r n , a n d sufficient, b u t n o t e x c e s s i v e , exe rc i s e 

t a k e n . I f pos s ib l e , t h e p a t i e n t s h o u l d l i ve in a w a r m c l i m a t e . 

P H Y S I C A L T R E A T M E N T . — 

E A R L Y A N D A C U T E S T A G E S . — 

Hot baths o f v a r i o u s k i n d s are o f g rea t v a l u e in t he t r e a t m e n t . T h e y 

m a y b e t a k e n a t su i tab le s p a s — B u x t o n , D r o i t w i c h , Aix- l fcs-Bains , o r P i s t a n y . 

Fa i l i ng th is , o r d i n a r y l o c a l o r genera l ba ths , h o t p a c k s , o r t h e w h i r l p o o l b a t h 

i f o b t a i n a b l e , are useful f o r re l i ev ing pa in , s t i m u l a t i n g t h e c i r cu l a t i on so t h a t 

t h e p r o d u c t s o f i n f l a m m a t i o n in t h e a f fec ted pa r t s are ca r r i ed a w a y , a n d in-

c reas ing t he a c t i o n o f skin a n d k i d n e y s , t hus p r o m o t i n g t h e e l imina t ion o f t o x i n s , 

w h e t h e r p r o d u c e d b y t h e a c t i o n o f bac t e r i a , o r b y s o m e d e f e c t o f m e t a b o l i s m . 

Radiant heat, diathermy, a n d ionization are a l so o f benef i t . 

L A T E R S T A G E S . — 

Massage and Movements. 

O u r a i m s a r e : ( 1 ) T o r e l i eve pa in , a n d t o p r e v e n t e x t r e m e a t r o p h y o f 

m u s c l e s . ( 2 ) T o m a in t a in , as far as pos s ib l e , t h e m o b i l i t y o f t h e j o i n t s , b u t 

n o t t o a t t e m p t t o res tore l o s t m o b i l i t y b y v i o l e n t s t r e t ch ing o f t h e t issues , 

unless e x p r e s s l y o r d e r e d t o d o s o . ( 3 ) T o assist in t h e e l im ina t i on o f t o x i n s 

f r o m t h e s y s t e m . 

N o t r e a t m e n t s h o u l d , o f c o u r s e , b e g i v e n in t h e acute stage w h e n f eve r is 

p resen t ; n o r s h o u l d a n y a c u t e l y in f l amed pa r t e v e r b e t o u c h e d . * I t is o f t en , 

h o w e v e r , p o s s i b l e t o t r ea t s o m e j o i n t s e v e n t h o u g h o the r s m a y still b e in 

t o o a c u t e a s tage f o r m a s s a g e o r m o v e m e n t . 

When the acute inflammation has subsided, t h e f o l l o w i n g t r e a t m e n t m a y 

b e ca r r i ed o u t : — 

Massage.—General massage t o i m p r o v e t h e c o n d i t i o n o f t he pa t i en t ' s 

b o d y as a w h o l e , t o raise he r p o w e r o f res is tance t o in fec t ion , a n d t o assist 

e x c r e t i o n . Abdominal massage is e spec i a l l y i m p o r t a n t b e c a u s e o f its inf luence 

o n t he p o r t a l c i r cu l a t ion . F o r t h e s a m e reason l igh t a b d o m i n a l exe rc i ses , e .g. , 

a b d o m i n a l c o n t r a c t i o n s a n d e a s y t runk - ro t a t i ons m a y b e g i v e n . T h e s e wi l l 

a l so b e v a l u a b l e in c o m b a t i n g c o n s t i p a t i o n . 

Limb massage cons i s t s o f b r i sk b u t gen t l e effleurage a n d k n e a d i n g o f 

t h e w a s t e d m u s c l e s ; careful effleurage a n d f r ic t ions m a y be g i v e n r o u n d t h e 

j o i n t s t o r e d u c e t h e t h i c k e n i n g in t he per ia r t icu la r t i ssues . T h e s e m a n i p u l a -

t ions m u s t n e v e r b e pa infu l , a n d the i r effect m u s t b e ca re fu l ly w a t c h e d . T h e 

t r e a t m e n t s h o u l d n o t b e t o o l o n g . 

Movements.—Passive (relaxed) m o v e m e n t s m a y b e a d m i n i s t e r e d t o t h e 

j o i n t s t o p re se rve m o b i l i t y . Forced m o v e m e n t s w o u l d o n l y increase p a i n a n d 

i n f l a m m a t i o n , a n d s h o u l d n e v e r b e u sed . Assisted or free active movements are 

g i v e n t o s t r eng then t h e m u s c l e s , a n d m a y s l igh t ly dec rease t h e stiffness. 

S U R G I C A L T R E A T M E N T . — 

W h e n t h e a c t i v e s t age o f t h e d isease is pas t , t he s u r g e o n s o m e t i m e s d e c i d e s 

t o m o b i l i z e t h e j o i n t s b y m a n i p u l a t i o n o r b y o p e n o p e r a t i o n . T h i s is o n l y 

d o n e i f he is sat isf ied t h a t ( 1 ) t h e f o c a l sepsis has b e e n e l i m i n a t e d , o r ( 2 ) t h e 

m e t a b o l i c d e f e c t has c e a s e d t o ex i s t . 

* Some physicians consider that even at this stage the joints should be moved 
gently once a day. This, however, will as a rule be done by the doctor himself. 
In any case, it ought not to be attempted except by his instructions. 
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P O S T - O P E R A T I V E T R E A T M E N T cons i s t s o f a d e q u a t e s u p p o r t f o r t he j o i n t 

(spl ints , ca l ipers , e t c . ) , m a s s a g e , r e l a x e d a n d a c t i v e m o v e m e n t s , c o n t i n u e d 

o v e r a l o n g p e r i o d . 

F ina l ly , e v e r y t h i n g pos s ib l e s h o u l d b e d o n e t o e n c o u r a g e a n d c h e e r these 

pa t ien ts , m a n y o f w h o m rea l ly c o m e as m u c h f o r p s y c h i c a l as f o r p h y s i c a l h e l p . 

A n y s l ight i m p r o v e m e n t s h o u l d b e p o i n t e d o u t , a n d t h e o p e r a t o r m u s t n e v e r 

lose p a t i e n c e , o r le t t h e pa t i en t see t h a t she has g i v e n u p h o p e . T h e increas ing 

k n o w l e d g e o f t h e causes o f r h e u m a t o i d arthri t is , a n d t h e p o s s i b i l i t y o f a r res t ing 

the disease b y t h e d i s c o v e r y a n d e l i m i n a t i o n o f s o m e sep t i c f o c u s , o r o f s o m e 

m e t a b o l i c d e f e c t , has m a d e t h e o u t l o o k far m o r e h o p e f u l t h a n i t w a s . 

O S T E O - A R T H R I T I S 

E T I O L O G Y . — T h e r e are t w o t y p e s : ( 1 ) A f o r m w h i c h a t t a c k s o n e j o i n t , 

gene ra l ly a la rge j o i n t s u c h as t h e h i p o r shou lde r . T h i s is a d isease o f o l d 

age , a n d m a y f o l l o w r e p e a t e d a t t a c k s o f r h e u m a t i s m , o r o t h e r f o r m s o f ar thr i t i s . 

T h e e x c i t i n g cause is p r o b a b l y an in ju ry ; a n d ( 2 ) A f o r m b e g i n n i n g in la te 

m i d d l e age in t h e h a n d s , a n d sp read ing t o o t h e r j o i n t s . I t p r o b a b l y a t t a cks 

t he hands b e c a u s e these j o i n t s h a v e b e e n so m u c h u s e d in t h e c o u r s e o f l i fe . 

( T u b b y ) . B o t h f o r m s are p r o b a b l y d u e t o s o m e faul t o f m e t a b o l i s m , a n d n o t 

t o bac te r i a l i n f e c t i o n . 

P A T H O L O G Y . — I n this t y p e o f arthri t is , un l i ke t h e * r h e u m a t o i d ' f o r m , 

t he cartilage is first a t t a c k e d ; it b e c o m e s fibrous, is w o r n a w a y a t t h e p o i n t s 

o f g rea tes t pressure , a l l o w i n g t h e b o n e s t o r u b t o g e t h e r , a n d lies in i r regular 

masses r o u n d t h e e d g e s o f t he a r t icu lar surfaces . T h e bone, o w i n g t o t h e 

c o n t i n u o u s f r ic t ion , b e c o m e s p o l i s h e d a n d v e r y hard , l ike i v o r y . T h i s p r o c e s s 

is k n o w n as ' e b u r n a t i o n ' . M o r e o v e r , a t t h e a r t icu lar marg ins , w h e r e t h e 

f r ic t ion d o e s n o t t a k e p l a c e , o s t e o p h y t e s are t h r o w n o u t , a n d n e w p roces se s 

o f b o n e are f o r m e d , in ter fer ing w i t h t he m o v e m e n t s o f t h e j o i n t . 

T h e soft structures round the joint b e c o m e i n v o l v e d , d e g e n e r a t i o n t a k i n g 

p l a c e in t h e l i g a m e n t s . T h e a c t i o n o f t h e m u s c l e t e n d o n s inser ted in t he 

n e i g h b o u r h o o d is h a m p e r e d , a n d t he m u s c l e s a t r o p h y t o s o m e e x t e n t , t h o u g h 

n o t so m a r k e d l y as in t h e ' r h e u m a t o i d ' f o r m . La t e r , t he synovial membrane 

is i n f l amed a n d t h i c k e n e d . I t b e c o m e s f r inged, a n d s o m e t i m e s par t s o f these 

fr inges b r e a k off, f o r m i n g l o o s e b o d i e s in t h e j o i n t . 

S Y M P T O M S . — T h e disease c o m e s o n g r a d u a l l y , o n e o f t h e large j o i n t s , h i p , 

k n e e o r s h o u l d e r b e i n g gene ra l l y t he first t o suffer, t h o u g h o t h e r j o i n t s m a y 

b e i m p l i c a t e d later . T h e l o c a l s y m p t o m s are t h o s e o f a chronic inflammation, 

t h e sk in o v e r t h e j o i n t n o t b e i n g r ed o r h o t , o r v e r y pa infu l w h e n t o u c h e d . 

Swelling appea r s , a n d la ter t he j o i n t m a y b e c o m e m u c h en l a rged o w i n g t o 

t h e f o r m a t i o n o f o s t e o p h y t e s . Pain and aching are fe l t in t h e a f fec ted j o i n t , 

w o r s e w h e n t h e l i m b is k e p t c o n s t a n t l y a t rest. Stiffness is p resen t f r o m t h e 

ea r ly s tages , a n d la ter the re is ankylosis o f t h e j o i n t — n o t a t rue a n k y l o s i s , 

b u t o n e c a u s e d b y t h e b l o c k i n g o f t h e m o v e m e n t s b y t h e b o n y o u t g r o w t h s . 

Creaking in t h e j o i n t is a l w a y s p resen t . The muscles w a s t e , a n d d e f o r m i t y 

m a y d e v e l o p o w i n g t o c o n t r a c t u r e s . 

I n t h e p o l y a r t i c u l a r f o r m , t h e smal l j o i n t s o f t h e h a n d s are a t t a c k e d , b e g i n -

n ing w i t h t h e s e c o n d in te rpha langea l j o i n t s , w h i c h b e c o m e en la rged ( H e b e r d e n ' s 

n o d e s ) . T h e o t h e r p h a l a n g e s are i m p l i c a t e d later , a n d t h e h a n d s b e c o m e q u i t e 

stiff a n d d i s to r t ed . L a t e r , t h e disease m a y sp r ead t o o t h e r j o i n t s . I t is n o t 

a c u t e l y pa infu l . 

T r e a t m e n t . — 

Thi s is s imi lar t o t h a t o f r h e u m a t o i d ar thr i t i s , b u t in these cases i t is 

s o m e t i m e s pos s ib l e t o a t t e m p t t o res tore m o b i l i t y b y s t r ong pass ive m o v e m e n t . 
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T h e d o c t o r ' s a d v i c e s h o u l d , h o w e v e r , b e s o u g h t b e f o r e d o i n g s o . P u l l e y 

exe rc i ses c a n g e n e r a l l y b e g i v e n , a n d t h e a c t i v e exerc i ses m a y b e s t ronge r 

a n d m o r e v i g o r o u s . T h e m u s c l e s , less w a s t e d t h a n in t h e ' r h e u m a t o i d ' t y p e , 

c a n b e a r s o m e w h a t d e e p e r m a s s a g e . 

S U P P O R T . — T h e j o i n t s o f t h e l o w e r e x t r e m i t y , e spec i a l l y t h e h i p - j o i n t , 

m a y n e e d s u p p o r t , o r s o m e f o r m o f appa ra tu s t o re l ieve t h e s train u p o n t h e m 

( b a n d a g e s , ca l ipers , p las ter , e t c . ) . 

S U R G I C A L T R E A T M E N T . — W h e n t h e q u i e s c e n t s t age o f t h e d isease is 

r e a c h e d , these cases are s o m e t i m e s t r e a t e d b y m a n i p u l a t i o n o r o p e n o p e r a t i o n s . 

M A N I P U L A T I O N is u n d e r t a k e n t o s t r e t ch t h e s h o r t e n e d l i gamen t s , a n d t o 

b r e a k d o w n adhes ions . 

Post-operative treatment cons i s t s o f m a s s a g e a n d a c t i v e exe rc i ses . T h e 

j o i n t m a y , in f ac t , b e t r e a t e d in m u c h t h e s a m e w a y as a n y stiff j o i n t af ter 

m a n i p u l a t i o n . I n t h e case o f j o i n t s o f t h e l o w e r e x t r e m i t y , t h e exe rc i ses 

are , o f c o u r s e , first g i v e n in l y i n g o r s i t t ing. 

O P E N O P E R A T I O N . — T h e o s t e o p h y t e s r o u n d t h e j o i n t , o r l o o s e b o d i e s 

w i t h i n it, are s o m e t i m e s r e m o v e d . T h e w h o l e o f t h e s y n o v i a l m e m b r a n e m a y 

b e r e m o v e d in s o m e cases , as w e l l as o t h e r sof t s t ruc tures w i t h i n t h e j o i n t , o r 

t h e j o i n t surfaces are r e m o d e l l e d . T h e s e o p e r a t i o n s are p e r f o r m e d in o r d e r 

t o m a k e t h e j o i n t m o r e m o v a b l e . I f i t is des i red t o f ix it , t hus re l i ev ing pa in , 

t h e o p e r a t i o n is t h a t o f arthrodesis. 

Post-operative treatment a f ter a n y o p e r a t i o n d e s i g n e d t o secure a movable 

joint is t h e s a m e as t h a t a f te r m a n i p u l a t i o n , t h e i n t e rva l w h i c h m u s t e lapse 

b e t w e e n t h e o p e r a t i o n a n d t h e b e g i n n i n g o f t r e a t m e n t d e p e n d i n g o n t h e na tu re 

o f t h e o p e r a t i o n a n d o n w h i c h j o i n t is i n v o l v e d . A f t e r arthrodesis, m a s s a g e , 

m o v e m e n t s o f other j o i n t s , a n d r e - e d u c a t i o n in w a l k i n g , o r in t h e use o f t h e 

a r m , are r equ i r ed . T h e a f fec ted j o i n t , o f c o u r s e , m u s t b e k e p t r ig id . 

S T I L L ' S D I S E A S E 

T h i s is a f o r m o f ar thri t is o c c u r r i n g in ch i ld ren u n d e r e igh t yea r s o f a g e . 

I t is so s imi lar in i ts genera l s y m p t o m s t o t h e r h e u m a t o i d ar thri t is o f adu l t s 

t h a t i t n e e d n o t b e d e s c r i b e d in de ta i l he re . I n a d d i t i o n t o t h e j o i n t c h a n g e s , 

t h e sp leen a n d l y m p h a t i c g l a n d s are en la rged . T h e disease has p r o b a b l y a 

t o x i c o r ig in . I t is n o t fatal , b u t t h e c h i l d m a y b e b a d l y c r i p p l e d , a n d his 

d e v e l o p m e n t a r res ted . 

T r e a t m e n t . 
I n t h e c h r o n i c s tage , t r e a t m e n t is s imi lar t o t ha t fo r r h e u m a t o i d ar thri t is . 

' D R Y ' A R T H R I T I S 

(Arthritis Sicca. Gonitis Crepitans) 

A n arthri t is o f t he knee - jo in t s , d u e n o t t o an in fec t ion , b u t t o a d e f e c t o f 

c i r cu la t ion . 

E T I O L O G Y . — T h i s a f fec t ion is u sua l l y f o u n d in e lde r ly o r m i d d l e - a g e d 

w o m e n , o f t en sufferers f r o m o b e s i t y , w h o in m a n y cases s h o w o t h e r s igns o f 

d e f e c t i v e c i r cu la t ion , s u c h as v a r i c o s e v e i n s . I t is d u e , t he re fo re , t o insuff ic ient 

nu t r i t ion o f t h e j o i n t s . I t has n o c o n n e c t i o n w i t h r h e u m a t i s m , n o r w i t h 

r h e u m a t o i d arthri t is . 

P A T H O L O G I C A L C H A N G E S . — T h e s e are t y p i c a l o f c h r o n i c i n f l a m m a t i o n . 

T h e ligaments b e c o m e t h i c k e n e d a n d t h e synovial membrane r o u g h e n e d a n d 

f r inged , sma l l pa r t s o f t h e fr inges s o m e t i m e s b r e a k i n g off. T h e r e is no exuda-

tion of fluid i n t o t h e j o i n t , h e n c e t h e n a m e ' d r y a r thr i t i s ' . T h e b o n y c h a n g e s are 

v e r y s l ight . 
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S Y M P T O M S . — T h e knees alone are a f fec ted . T h e c h i e f fea tures o f th is f o r m 

o f ar thri t is are pain a n d aching i n t h e knees , o f t e n a t t he i r w o r s t af ter l o n g -

c o n t i n u e d exerc i se , a n d stiffness, w o r s e af ter rest . M o b i l i t y is n o t m u c h inter-

fe red w i t h , b u t t he j o i n t is m a r k e d l y w e a k e n e d . Sudden locking o f t he j o i n t 

m a y t a k e p l a c e wh i l e w a l k i n g , w i t h pa in a n d i nab i l i t y t o s t r a igh ten t h e k n e e . 

T h i s is d u e t o a d e t a c h e d f r a g m e n t o f s y n o v i a l m e m b r a n e g e t t i n g b e t w e e n t h e 

j o i n t surfaces a n d b l o c k i n g m o v e m e n t . Enlargement of the joint is o f t en 

appa ren t , o w i n g t o t h i c k e n i n g o f t he l i g a m e n t s a n d so f t t issues r o u n d t h e j o i n t . 

T h e r e is m a r k e d creaking in t h e j o i n t s . 

T r e a t m e n t . — N o t r e a t m e n t c a n p e r m a n e n t l y cu re th is c o n d i t i o n . T h e 

s y m p t o m s , h o w e v e r , c a n b e a l l ev ia t ed , a n d a b o u t t w o m o n t h s ' w o r k gene ra l ly 

p r o d u c e s a g rea t i m p r o v e m e n t , t h o u g h t h e p a t i e n t wi l l p r o b a b l y n e e d fur ther 

p e r i o d s o f t r e a t m e n t a t in te rva l s . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — T h e c h i e f a i m is t o i m p r o v e t h e c i r cu la t ion , a n d t o th is e n d 

w e shall m a k e use o f v i g o r o u s m a s s a g e o f t h e t h i g h m u s c l e s a n d o f the j o i n t 

itself. Massage is a l so g i v e n t o t he l o w e r leg . 

M O V E M E N T S . — 

Passive movements wi l l b e u s e d t o o v e r c o m e stiffness a n d t o i m p r o v e t he 

c i r cu l a t i on . K n e e - p u m p i n g a n d H i g h - s i t t i n g L e g - s w i n g i n g are m o s t e f fec t ive 

exe rc i ses f o r th is c o n d i t i o n . 

Active movements are u s e d t o b r i n g m o r e b l o o d t o t h e pa r t . T h e y 

s h o u l d b e d o n e q u i c k l y a n d ene rge t i ca l ly . 

F o r su i t ab le exerc i ses , see t h o s e f o r R H E U M A T I S M ( C h a p t e r X V I I I ) a n d f o r 

S T I F F K N E E ( p p . 8 1 , 8 2 ) . T h e p a t i e n t s h o u l d , i f necessa ry , r e ce ive t r e a t m e n t 

f o r o b e s i t y . V a r i c o s e ve in s m a y a lso h a v e t o b e c o n s i d e r e d (see C h a p t e r X X ) . 

T U B E R C U L O U S J O I N T S 

P a t i e n t s w i t h t u b e r c u l o u s j o i n t s d o n o t requi re p h y s i c a l t r e a t m e n t t i l l t he 

i n f ec t i ve p r o c e s s has s u b s i d e d . T o o m u c h t i m e n e e d n o t be spen t , t he re fo re , 

in c o n s i d e r i n g t h e s y m p t o m s , e t c . , o f t he acute s t age in de ta i l . Ph th i s i s is 

d e a l t w i t h in t h e c h a p t e r o n l u n g disease . 

C A U S E S . — 

P R E D I S P O S I N G . — G e n e r a l w e a k n e s s a n d d e b i l i t y ; u n h y g i e n i c s u r r o u n d i n g s . 

E X C I T I N G . — I n j u r y t o a j o i n t , w h i c h is t h e n i n v a d e d b y t h e t u b e r c l e 

bac i l lus . 

A G E . — C h i l d r e n a n d a d o l e s c e n t s are m o s t o f t en a t t a c k e d , t h e n o l d p e o p l e . 

E N V I R O N M E N T . — T h e p o o r are m o r e o f t e n a f fec ted t h a n t h e r ich . 

P A T H O L O G Y . — T h e b o n e ends o r t h e s y n o v i a l m e m b r a n e are a f fec ted first. 

T h e m e m b r a n e b e c o m e s t h i c k e n e d , sof t , a n d s p o n g y . T u b e r c u l o u s f o c i f o r m 

in i t , s o m e o f t h e m b e c o m i n g caseated (see T U B E R C U L O S I S , C h a p t e r X X I I ) , a n d 

b r e a k i n g i n t o t h e j o i n t . S o m e t i m e s the re is p u s f o r m a t i o n . Caries o c c u r s in 

t h e b o n e s c lo se t o t h e ca r t i l age , w h i c h a t a la ter s t age b e c o m e s e r o d e d ; t h e 

l i g a m e n t s m a y u l t i m a t e l y b e d e s t r o y e d . 

R E S U L T S . — T h e disease m a y t e r m i n a t e in r e c o v e r y , fibrous a n k y l o s i s , b o n y 

anky los i s , o r d i s l o c a t i o n . 

R E C O V E R Y . — T h i s m a y t a k e p l a c e in s l ight cases , w h e r e n o s t ruc ture o t h e r 

t h a n b o n e is a t t a c k e d , o r t h e i n fec t ion o f t h e s y n o v i a l m e m b r a n e is c h e c k e d 

a t a v e r y ea r ly s t age . 

F I B R O U S A N K Y L O S I S . — T h e s y n o v i a l m e m b r a n e a n d car t i l age are r ep l aced 

b y fibrous t i ssue . T h e bac i l l i , i f stil l l iv ing , are shu t in a n d e n c a p s u l a t e d b y 

adhes ions . 
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B O N Y A N K Y L O S I S . — T h e ca r t i l age b e i n g d e s t r o y e d , t h e b o n e - e n d s kn i t , 

f o r m i n g a t rue anky los i s ; o r t h e fibrous t i ssue s u r r o u n d i n g t h e j o i n t m a y 

b e c o m e ossif ied. 

D I S L O C A T I O N . — T h i s is d u e p a r t l y t o de s t ruc t i on o f t he l i g a m e n t s a n d 

p a r t l y t o neg l ec t . T h e par t s are fixed in t h e i n c o r r e c t p o s i t i o n b y fibrous t i s sue 

( T u b b y ) . 

S Y M P T O M S . — G e n e r a l l y only one joint is i n v o l v e d , b u t th is is n o t i n v a r i a b l y 

s o . Order of frequency : T h e sp ine is m o s t o f t en a t t a c k e d ; t h e n t h e h i p ; 

t hen t h e k n e e a n d ank le ; t h e n t h e e l b o w . F inge r - j o in t s m a y a lso b e a f f ec t ed . 

I n t h e ea r ly s tages is f o u n d t h e w e l l - k n o w n ''tumor albus' o r ' w h i t e 

s w e l l i n g ' , t h e skin o v e r t h e j o i n t b e i n g w h i t e , a n d t h e swe l l ing ha rd ; move-

ment, active or passive, is painful, a n d the muscles waste rapidly. T h e s e 

s y m p t o m s are d u e t o disease o f t he s y n o v i a l m e m b r a n e . I f t h e b o n e - e n d s a re 

af fec ted , a n y m o v e m e n t w h i c h t e n d s t o r u b t h e j o i n t surfaces t o g e t h e r , o r j a r 

t h e m , is i n t ense ly pa infu l . L a t e r , pain increases ( l i gamen t s a n d ca r t i l ages 

b e i n g i n v o l v e d ) a n d all voluntary movement ceases. T h e m u s c l e s g o i n t o 

s p a s m , a n d u l t i m a t e l y p r o d u c e fixed deformity. 

Fina l l y , t o t he a b o v e s y m p t o m s m a y b e a d d e d shortening of the limb, 

dislocation of the joint, a n d suppuration. 

T r e a t m e n t . — 

R E S T A N D P R E V E N T I O N O F D E F O R M I T Y . - -The pa t i en t r ema ins in 

b e d f o r a t i m e , w e a r i n g p r o p e r s u p p o r t s f o r t he l i m b , w h i c h i m m o b i l i z e i t 

du r ing t h e p e r i o d o f i n f l a m m a t i o n . T h e spl ints are r e ta ined f o r s o m e t i m e 

af ter t h e i n f ec t ive p r o c e s s is a p p a r e n t l y qu i e scen t . T h e l i m b is p u t u p in 

t h e bes t poss ib l e p o s i t i o n , m u s c l e s p a s m b e i n g o v e r c o m e b y t r a c t i o n in s o m e 

cases . I f t h e j o i n t is b o u n d t o b e c o m e a n k y l o s e d , i t is m a i n t a i n e d in t h e 

m o s t f a v o u r a b l e p o s i t i o n (see p . 9 7 ) . 

M E D I C A L T R E A T M E N T . — L o c a l app l i ca t i ons , in j ec t ions o r counter - i r r i ta -

t i o n are u s e d f o r t h e j o i n t c o n d i t i o n . A B ie r ' s b a n d a g e is s o m e t i m e s a p p l i e d . 

T h e pa t i en t o f t en r ece ives v a c c i n e t r e a t m e n t . 

S U R G I C A L T R E A T M E N T . — T h i s m a y cons i s t o f : — 

1 . O P E N I N G O F A B S C E S S E S , w h e n necessa ry . 

2 . E X C I S I O N O F T H E J O I N T . — O n l y u n d e r t a k e n n o w a d a y s w h e n genera l 

t r e a t m e n t has b e e n o f n o ava i l , in v e r y ser ious cases , o r s o m e t i m e s t o r e m e d y 

fixation o r d e f o r m i t y . 

3 . A M P U T A T I O N . — O n l y p e r f o r m e d w h e n all else ( i nc lud ing e x c i s i o n ) ha s 

fa i led, i f t h e a f fec ted l i m b wi l l b e o the rwi se useless , o r in pa t i en t s w i t h b a d 

hea l th , e t c . 

P H Y S I C A L T R E A T M E N T (in t h e la ter s tages) w h e n t h e disease is q u i e s c e n t . — 

M A S S A G E o f t h e w h o l e l i m b , e spec i a l l y o f t h e m u s c l e s t h a t w o r k o n t h e 

a f fec ted j o i n t , e .g. , t h e t h i g h m u s c l e s in a t u b e r c u l a r k n e e , t h e l eg m u s c l e s f o r 

an ank le , e t c . B r i sk , l igh t w o r k is i n d i c a t e d t o c o u n t e r a c t a t r o p h y . T h e 

j o i n t i tself s h o u l d n o t b e t o u c h e d , o r o n l y l igh t effleurage ca r r i ed o v e r i t . 

A C T I V E M O V E M E N T S m a y b e g i v e n t o t h e j o i n t a f fec ted , b u t n o a t t e m p t 

s h o u l d e v e r b e m a d e t o m o b i l i z e it , o r t o b r e a k d o w n adhes ions , lest b a c t e r i a 

e n c a p s u l a t e d b y fibrous t issue s h o u l d b e set free, a n d t h e disease l igh t u p 

aga in . I f t h e s u r g e o n be l i eves t h e les ion t o b e en t i re ly hea led , d e c i d e s 

t o m o b i l i z e t h e j o i n t , a n d wishes s u c h m o v e m e n t s t o b e g i v e n , he wi l l issue 

o rde rs t o t h a t effect . Un les s he d o e s so , ne i ther ' f o r c e d ' m o v e m e n t s g i v e n 

b y t h e o p e r a t o r , n o r a c t i v e m o v e m e n t s in w h i c h t h e w e i g h t o f t h e pa t i en t ' s 

b o d y o r l i m b is u s e d t o p r o d u c e a s imi lar effect o f m o b i l i z a t i o n , are pe rmi s s ib l e . 

T h e o t h e r j o i n t s o f t h e l i m b s h o u l d b e k e p t m o b i l e b y pa s s ive ( r e l a x e d ) a n d 

a c t i v e m o v e m e n t s . 
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B E S T P O S I T I O N S F O R A N K Y L O S I S . — T h e a n k l e is fixed in do r s i f l ex ion 

t o a r igh t a n g l e ; t h e k n e e in e x t e n s i o n ; t h e h i p i n a b d u c t i o n t o 2 0 ° o r 3 0 ° ; 

t h e wr i s t in d o r s i f l e x i o n ; t h e e l b o w in flexion a t o r nea r a r igh t a n g l e , s o t h a t 

t h e h a n d c a n b e ca r r i ed t o t h e m o u t h ( i f b o t h e l b o w s are a f fec ted , o n e is 

r a ther m o r e flexed t h a n t h e o t h e r ) ; t h e s h o u l d e r in a b d u c t i o n t o 4 5 ° , a n d in 

i n w a r d r o t a t i o n . 

(For TUBERCULOSIS OF THE SPINE (Pott's disease), see Chapter X V I I . ) 

I I . D I S E A S E S O F S Y N O V I A L S H E A T H S , B U R S J E , E T C . 

T E N O S Y N O V I T I S 

I n f l a m m a t i o n in t h e s y n o v i a l shea th o f a m u s c l e , g e n e r a l l y a t t h e wr i s t o r 

ank l e . T h e c o n d i t i o n m a y , l i ke s y n o v i t i s o f a j o i n t , b e t r a u m a t i c o r b a c t e r i a l . 

T r a u m a t i c T e n o s y n o v i t i s 

C A U S E S . — ( 1 ) O v e r w o r k o f a m u s c l e . ( 2 ) S t r e t c h i n g o r w r e n c h i n g o f t h e 

t e n d o n ; e .g. , i n s p r a i n e d o r d i s l o c a t e d a n k l e o r wr i s t . ( 3 ) S p r e a d o f in f l am-

m a t i o n f r o m s u r r o u n d i n g t i s sues—skin , fasc ia , m u s c l e s , e t c . 

P A T H O L O G I C A L C H A N G E S . — T h e c h a n g e s are t h o s e t y p i c a l o f in f l am-

m a t i o n . T h e fluid e x u d e d b y t h e m e m b r a n e is serous o r sero-fibrinous. W h e n 

t h e i n f l a m m a t i o n subs ides a n d t h e e x u d a t e is a b s o r b e d , adhesions a r e l i a b l e 

t o f o r m b e t w e e n t h e t e n d o n a n d i ts shea th , h i n d e r i n g t h e m o v e m e n t s o f t h e 

j o i n t o n w h i c h t h e m u s c l e w o r k s . 

S Y M P T O M S . — T h e r e is swelling in the line of the affected sheath or sheaths, 

w i t h tenderness a n d pain o n e i the r a c t i v e o r p a s s i v e m o v e m e n t . S o m e t i m e s 

a creaking o r grating c a n b e d e t e c t e d , d u e t o t h e f r i c t ion b e t w e e n t h e r o u g h e n e d 

wa l l s o f t h e s h e a t h a n d t h e t e n d o n . 

T r e a t m e n t . — 

E A R L Y S T A G E . — 

R E S T A N D S U P P O R T . — T h e l i m b is s u p p o r t e d o n a sp l in t , in t h e m o s t 

c o m f o r t a b l e p o s i t i o n ; in t h e case o f t h e wr i s t , s o m e t i m e s b y a b a n d a g e 

a n d s l ing o n l y . 

C O L D A P P L I C A T I O N S a re o f t e n u s e d a t first; la ter , a c o m p r e s s i o n b a n d a g e 

is p u t o n t o r e d u c e swel l ing . 

G A L V A N I S M is s o m e t i m e s e m p l o y e d f o r t h e re l ief o f p a i n . 

M A S S A G E . — T h e l i m b is u n b a n d a g e d , a n d l e f t l y i n g o n i ts s u p p o r t . Eff leur-

a g e o n l y , a b o v e t h e a f fec ted pa r t , s h o u l d b e g i v e n a t first, a n y d r a g 

o n t h e i n f l amed s t ruc tures b e i n g ca re fu l ly a v o i d e d . A f e w d a y s la ter , a s 

i n f l a m m a t i o n subs ides , t h e eff leurage is ca r r i ed o v e r t h e a f f ec ted a rea , a n d t h e 

pa r t s b e l o w th i s m a y b e t r e a t e d w i t h eff leurage, a n d k n e a d i n g o r f r i c t ions . 

I n a n o t h e r d a y o r s o , v e r y care fu l f r i c t ions r o u n d t h e a f fec ted t e n d o n a re 

a d d e d . T h e t r e a t m e n t m u s t n o t c a u s e p a i n , a n d i ts effects s h o u l d b e ca re fu l l y 

w a t c h e d . A t t h e s a m e t i m e , gen t l e ( r e l a x e d ) pa s s ive , o r ass i s ted a c t i v e m o v e -

m e n t s in v e r y s m a l l r a n g e are a l l o w e d . I t is a d v i s a b l e t o a d d t h e s e as s o o n 

as t h e y c a n b e d o n e w i t h o u t pa in , as o t h e r w i s e a d h e s i o n s m a y b e a s o u r c e o f 

g r ea t t r o u b l e a f t e rwards . T h i s t r e a t m e n t is c o n t i n u e d un t i l t h e i n f l a m m a t i o n 

has s u b s i d e d , t h e r a n g e o f m o v e m e n t b e i n g g r a d u a l l y i nc r ea sed . 

L A T E S T A G E . — W h e n t h e i n f l a m m a t i o n h a s d i s a p p e a r e d , w e h a v e t o 

res tore full m o b i l i t y t o t h e j o i n t , a n d s t r e n g t h e n t h e m u s c l e s . D e e p f r i c t i ons 

a n d s t r e t ch ing p a s s i v e m o v e m e n t s are r e q u i r e d , as w e l l as a c t i v e e x e r c i s e s . 

S t imu la t i ng m a s s a g e o f t h e w h o l e l i m b s h o u l d t a k e p l a c e d a i l y . 

(For EXERCISES FOR A STIFF W R I S T or A N K L E , see pp. 7 7 - 8 0 , and 8 2 - 8 5 . ) 

7 
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B a c t e r i a l ( S u p p u r a t i v e ) T e n o s y n o v i t i s 

C A U S E S . — T h e causes o f th is t y p e o f t e n o s y n o v i t i s a re injur ies w h i c h 

b r e a k t h e skin , t h r o u g h w h i c h b a c t e r i a ga in a n e n t r a n c e t o t h e t i s sues . T h e 

i n f e c t i o n m a y s p r e a d u p t h e s y n o v i a l shea ths o f t h e f l exo r t e n d o n s f r o m fingers 

t o wr i s t i f t h e ini t ia l sepsis is in t h e t h u m b o r l i t t le f inger , s ince t h e flexor 

l o n g u s po l l i c i s t e n d o n has o n e c o n t i n u o u s shea th f r o m t w o inches a b o v e t h e 

wr i s t t o its inser t ion , w h i l e t h e flexor shea th o f t h e l i t t le finger is c o n t i n u o u s 

w i t h t h e c o m m o n s y n o v i a l shea th o f t h e flexores p r o f u n d u s a n d s u b l i m i s 

d i g i t o r u m . T h i s d o e s n o t o c c u r in t h e t h r ee m i d d l e fingers, w h i c h h a v e d is ta l 

shea ths u n c o n n e c t e d w i t h t h e c o m m o n shea th . 

P A T H O L O G I C A L C H A N G E S . — T h e c h a n g e s are t h o s e o f t y p i c a l b a c t e r i a l 

i n f l a m m a t i o n , w i t h p u s f o r m a t i o n . T h e p u s m a y b r e a k t h r o u g h t h e s h e a t h , 

s p r e a d i n g i n f e c t i o n in t h e s u r r o u n d i n g t issues, o r t h e t e n d o n i t se l f m a y b e 

a t t a c k e d a n d d e s t r o y e d . 

T h e l a te resul ts a re dense adhesions, extensive scarring, a n d limitation of 

movements o f t h e n e i g h b o u r i n g j o i n t o r j o i n t s . 

S Y M P T O M S . — M a r k e d pain, oedema, a n d al l t h e t y p i c a l s y m p t o m s o f 

bac te r i a l i n f l a m m a t i o n . T h e t o x i n s f o r m e d l o c a l l y en t e r t h e b l o o d - s t r e a m 

a n d p r o d u c e general symptoms, t h e pa t i en t ' s t e m p e r a t u r e r is ing t o a v a r i a b l e 

e x t e n t . 

Late symptoms, a f ter t h e i n f e c t i o n is o v e r c o m e , m a y cons i s t o f scarring, 

contractures, o r deformity o f t h e l i m b ; o r , i f t h e p r o c e s s is c o n f i n e d t o t h e 

t e ndon - shea th s , loss o r l i m i t a t i o n o f m o b i l i t y in t h e j o i n t s . 

T r e a t m e n t . — 

E A R L Y S T A G E S . — A s l o n g as t h e i n f ec t i ve p r o c e s s is a c t i v e , t h e t r e a t m e n t 

is m e d i c a l a n d surg ica l o n l y . I nc i s i ons are m a d e t o l i b e r a t e t h e p u s , a n d 

d ra inage is m a i n t a i n e d b y m e a n s o f r u b b e r t u b e s o r o f g a u z e p a c k i n g . A p p r o -

p r i a t e dress ings o r b a t h s are u s e d . 

N o t h i n g c a n b e d o n e i n t h e w a y o f p h y s i c a l t r e a t m e n t un t i l t h e gene ra l 

a n d l o c a l i n f e c t i o n is o v e r c o m e . 

L A T E R S T A G E S . — 

M A S S A G E . — W h e n t h e w o u n d s a re clean and almost closed, m a s s a g e m a y b e 

b e g u n . Of t en , h o w e v e r , t r e a t m e n t is n o t o r d e r e d un t i l t h e y are firmly hea l ed . 

I n t h e f o r m e r case , t h e m a s s a g e m u s t b e v e r y gen t l e . I t wi l l b e s imi lar t o 

t h a t g i v e n f o r i n f e c t i v e ar thr i t i s (see p . 9 0 ) . 

W h e n t h e w o u n d s a re firmly healed and all inflammation has passed away, 

m o r e v i g o r o u s t r e a t m e n t m a y b e a p p l i e d . T h i s a l so is s imi la r t o t h e l a t e 

t r e a t m e n t f o r i n f ec t i ve ar thri t is . T h e a d h e s i o n s a n d c o n t r a c t u r e s are in 

th is case in t h e t e n d o n - s h e a t h s a n d in t h e sof t t issues o v e r t h e m , a n d n o t 

in t h e j o i n t itself, unless t h e i n f e c t i o n has s p r e a d th i ther , a l t h o u g h t h e j o i n t 

m a y w e l l b e stiff f r o m ' p a s s i v e i n f l a m m a t i o n ' — s t a g n a t i o n o f b l o o d in t h e p a r t 

— o r f r o m l o n g i m m o b i l i z a t i o n . T h e r e m a y b e stiffness n o t o n l y in t h e j o i n t 

neares t t o t h e i n f l amed shea ths , b u t in o the r s h ighe r u p t h e l i m b , e spec i a l l y 

i f t h e case has r e c e i v e d n o p h y s i c a l t r e a t m e n t b e f o r e t h i s p e r i o d . A l l t h e 

m u s c l e s o f t h e l i m b s h o u l d b e m a s s a g e d ; s t r o n g f r ic t ions s h o u l d b e g i v e n t o 

l o o s e n adhes ions a n d a d h e r e n t scars ; pa s s ive ( f o r c e d ) m o v e m e n t s are r e q u i r e d 

t o m o b i l i z e j o i n t s a n d s t r e t c h a d h e s i o n s , a n d a c t i v e exe rc i ses t o res tore t h e 

s t r eng th o f t h e l i m b . O l i v e o i l is s o m e t i m e s u s e d t o so f t en t h e superf ic ia l 

t i ssues , b u t i t s h o u l d n o t b e a p p l i e d un t i l af ter t h e f r ic t ions a n d k n e a d i n g s 

h a v e b e e n g i v e n , as i t r enders d e e p m a s s a g e i m p o s s i b l e . 

R A D I A N T H E A T , W H I R L P O O L B A T H S , A N D I O N I Z A T I O N are o f t e n usefu l . 

M u c h t h e s a m e t r e a t m e n t is r e q u i r e d f o r t h e after-results of an acute cellulitis 
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o r o t h e r s ep t i c c o n d i t i o n s o f t h e so f t t i ssues . G r e a t p a t i e n c e a n d p e r s e v e r a n c e 

are r equ i r ed o n t h e p a r t o f b o t h p a t i e n t a n d m a s s e u s e . T h e p rog re s s is v e r y 

s l o w , a n d t h e resul t o f t e n d i s a p p o i n t i n g , t h o u g h i n s o m e cases a v e r y m a r k e d 

i m p r o v e m e n t t a k e s p l a c e , a n d a n a l m o s t c r i p p l e d h a n d o r f o o t a g a i n b e c o m e s 

useful . I f a n e r v e is i n v o l v e d , t h e o u t l o o k is o f c o u r s e m u c h less h o p e f u l . 

B U R S I T I S 

I n f l a m m a t i o n o f a bu r sa , g e n e r a l l y o f a superf ic ia l o n e . 

A N A T O M Y . — B u r s a e are sma l l m e m b r a n o u s sacs , l i n e d w i t h e n d o t h e l i a l 

ce l l s , w h i c h m a y o r m a y n o t b e in c o m m u n i c a t i o n w i t h j o i n t s . T h e i r p u r p o s e 

is t o p r e v e n t f r i c t ion b e t w e e n a n y t w o s t ruc tures , as t e n d o n a n d t e n d o n , o r 

t e n d o n a n d b o n e , o r t o p r o t e c t p r o m i n e n t b o n y p o i n t s — t h e pa t e l l a o r o l e c r a n o n 

p r o c e s s , f o r e x a m p l e . A true bursa is o n e n o r m a l l y p r e sen t a t s o m e pa r t i cu l a r 

p o i n t ; a false bursa o n e w h i c h is n o t n o r m a l l y p re sen t , b u t w h i c h h a s f o r m e d 

o v e r s o m e b o n y p o i n t t h a t has b e c o m e u n d u l y p r o m i n e n t t h r o u g h d i sease . 

S u c h is t h e b u r s a f o u n d o v e r t h e m e t a t a r s o - p h a l a n g e a l j o i n t in h a l l u x v a l g u s 

(see C h a p t e r X V I ) . 

E x a m p l e s o f i n f l a m m a t i o n o f a t r u e b u r s a are p r epa t e l l a r burs i t i s , s u b -

d e l t o i d burs i t i s , ' m i n e r ' s e l b o w ' ( i n f l a m m a t i o n o f t h e o l e c r a n o n b u r s a ) , a n d 

a c h i l l o d y n i a ( i n f l a m m a t i o n o f o n e o f t h e bursae s i t ua t ed r o u n d t h e t e n d o 

A c h i l l i s ) . 

Burs i t i s m a y b e a c u t e , s u b a c u t e , o r c h r o n i c . 

C A U S E S . — ( 1 ) Trauma. A seve re i n j u r y causes a c u t e burs i t i s , r e p e a t e d 

lesser in jur ies c a u s e t h e s u b a c u t e o r c h r o n i c v a r i e t y . ( 2 ) Rheumatism, gout, 

o r o t h e r m e t a b o l i c d iseases o r i n f ec t i ons . 

P A T H O L O G I C A L C H A N G E S . — T h e s e are s imi la r t o t h o s e o f s y n o v i t i s . 

S Y M P T O M S . — I n t h e a c u t e f o r m the re is pain, stiffness o f t h e j o i n t n e a r 

w h i c h t h e b u r sa is s i tua ted , w i t h swelling and fluctuation limited to the bursa 

itself, a n d m o s t n o t i c e a b l e t he r e f o r e w h e n i t is a superf ic ia l o n e . T h e p a i n , 

a l s o , is l i m i t e d t o t h e bu r sa , a n d i n c r e a s e d in t h o s e p o s i t i o n s o f t h e j o i n t w h i c h 

c a u s e pressure t o b e e x e r t e d o n i t . T h e r e is n o p a i n in t h e j o i n t i tself. 

W e shal l he re c o n s i d e r t w o t y p i c a l e x a m p l e s o f bu r s i t i s—the p r e p a t e l l a r 

a n d s u b d e l t o i d var ie t i es . 

P r e p a t e l l a r B u r s i t i s 

('Housemaid's Knee') 

' H o u s e m a i d ' s k n e e ' m a y b e a t r u e p r epa t e l l a r bu r s i t i s—tha t is, a n in f l am-

m a t i o n o f t h e b u r s a s i t ua t ed o v e r t h e pa t e l l a a n d b e n e a t h t h e sk in ; o r i t m a y 

b e a n a f f ec t ion o f t h a t p l a c e d b e t w e e n t h e l i g a m e n t u m patellae a n d t h e 

u p p e r p a r t o f t h e t u b e r c l e o f t h e t i b i a . 

C A U S E S . — ( 1 ) A b l o w , o r fal l , o n t h e k n e e . ( 2 ) M u c h k n e e l i n g , h e n c e t h e 
f r e q u e n c y o f i ts i n c i d e n c e in h o u s e m a i d s , c h a r w o m e n , e t c . 

S Y M P T O M S . — ( 1 ) Pain in t h e r e g i o n o f t h e bur sa . ( 2 ) Swelling. I f t h e 

p repa te l l a r bu r sa i t se l f is t h e sea t o f t h e t r o u b l e , t h e swe l l ing is a l a rge r o u n d e d 

o n e o v e r t h e k n e e - c a p ; i f t h a t u n d e r t h e l i g a m e n t is t h e o n e a f f ec t ed , t h e 

swe l l i ng is seen o n e i ther s ide o f t h a t s t ruc tu re . ( 3 ) Stiffness o f t h e k n e e , b u t 

no pain in the joint itself. ( 4 ) I n t h e c h r o n i c f o r m t h e r e is l i t t le p a i n , t h o u g h 

t h e swe l l ing m a y b e m a r k e d . 

T r e a t m e n t . — 

I f c aus ing n o i n c o n v e n i e n c e , t h e bu r sa is s o m e t i m e s left a l o n e . O t h e r w i s e 
o p e r a t i v e t r e a t m e n t is t h e rule . 
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S U R G I C A L T R E A T M E N T . — T h i s cons i s t s in r e m o v a l o f t h e bur sa , o f 

c r u s h i n g it , o r s o m e s imi la r p r o c e d u r e . 

P H Y S I C A L T R E A T M E N T . — 

P O S T - O P E R A T I V E . — R a d i a n t heat m a y b e u s e d i f t he re is p a i n . 

W H E N T H E W O U N D IS H E A L E D . — ( 1 ) Massage o f all t h e m u s c l e s o f t h e 

t h i g h ; frictions t o t h e k n e e - j o i n t a n d r o u n d t h e p a t e l l a ; la te ra l m o v e m e n t 

o f t h e pa te l l a . ( 2 ) Active movements t o t h e k n e e , g r a d u a l l y inc reas ing i n 

r a n g e ; q u a d r i c e p s c o n t r a c t i o n s . 

L A T E R . — A c t i v e k n e e exe rc i se s . 

If the bursa has been merely crushed without open operation, massage may 
be begun at once to hasten the process of absorption. Occasionally, in slight 
cases, massage and movements are given without operation. 

S u b d e l t o i d B u r s i t i s 

T h e s u b d e l t o i d bu r sa is a la rge s ac s i tua ted , as i ts n a m e imp l i e s , b e t w e e n 

t h e d e l t o i d a n d t h e c a p s u l e o f t h e s h o u l d e r . I t d o e s n o t c o m m u n i c a t e w i t h 

t h e j o i n t . 

C A U S E S . — ( 1 ) T r a u m a — a fall o r b l o w o n t h e s h o u l d e r ; o r i n j u r y t o t h e 

m u s c l e s in t h a t r eg ion . I t m a y c o m p l i c a t e a f rac tu re o f t h e g r e a t t u b e r o s i t y . 

( 2 ) R h e u m a t i s m o r i n f e c t i o n . 

A c o n d i t i o n s imi lar t o a t r u e burs i t is m a y arise t h r o u g h t h e t e a r i ng o f t h e 

subscapu la r i s f r o m its inse r t ion . 

S Y M P T O M S . — ( 1 ) T h e s e are s imi lar t o t h o s e o f a n a c u t e s y n o v i t i s , b u t a r e 

localized, t he re b e i n g o n e pa r t i cu l a r pa in fu l s p o t . ( 2 ) T h e p a i n is w o r s t if the 

arm be abducted, t h e a c r o m i o n p r o c e s s t h e n press ing o n t h e i n f l amed bu r sa • 

( 3 ) T h e p a t i e n t s o m e t i m e s has fever a n d general symptoms. 

T r e a t m e n t . — 

A C U T E S T A G E . — M a s s a g e is n o t a d v i s a b l e f o r t h e first f e w d a y s . T h e 

c o n d i t i o n is t r e a t e d b y : ( 1 ) Rest; t h e a r m b e i n g s u p p o r t e d in a s l ing. ( 2 ) 

Cold or hot applications. A n y o t h e r in ju ry , s u c h as f rac ture o r d i s l o c a t i o n , w i l l 

r e c e i v e a p p r o p r i a t e t r e a t m e n t . 

I N A F E W D A Y S : P H Y S I C A L T R E A T M E N T . — A f t e r a f e w d a y s , 

m a s s a g e m a y b e b e g u n . 

P O S I T I O N O F P A T I E N T . — T h e p a t i e n t s h o u l d sit w i t h t h e a r m s u p p o r t e d 

c l o s e t o t h e s ide o n a t a b l e . 

M A S S A G E . — T h e ches t , t h e u p p e r p a r t o f t h e b a c k , a n d t h e f o r e a r m s h o u l d 

first b e t r e a t e d w i t h eff leurage a n d k n e a d i n g ; t h e n t h e s h o u l d e r a n d u p p e r 

a r m s h o u l d b e ca re fu l ly a p p r o a c h e d . G e n t l e effleurage s h o u l d b e g i v e n , a n d 

t h e n k n e a d i n g , a t first a v o i d i n g t h e pa infu l area , b u t e n c r o a c h i n g g r a d u a l l y 

o n i t as t h e p a i n subs ides . F r i c t i o n s , n o t t o o d e e p t o b e g i n w i t h , are a d d e d 

la ter . T h i s t r e a t m e n t n e e d s g rea t ca r e a n d skil l . 

M O V E M E N T S w h i c h a re pa in less m a y b e a d m i n i s t e r e d , b u t not a b d u c t i o n . 

L A T E R . — 

M O V E M E N T S . — C a r e f u l r e - e d u c a t i o n o f t h e d e l t o i d a n d s u p r a s p i n a t u s m u s t 

b e u n d e r t a k e n as s o o n as th i s c a n b e d o n e w i t h o u t p a i n . T h e p a t i e n t s h o u l d 

b e g i n in t h e l y i n g p o s i t i o n , a n d t h e m o v e m e n t s are p r a c t i s e d in t h e s a m e w a y 

as f o r p a r a l y s e d m u s c l e s (see p . 1 6 8 ) , t h a t is , t h e b a c k o f t h e p l i n t h m a y b e 

ra ised d a y b y d a y t i l l t h e p a t i e n t sits u p r i g h t . W h e n h e n o l o n g e r feels a n y 

p a i n in t h e shou lde r , t h e c o u r s e o f t r e a t m e n t wi l l c o n c l u d e w i t h gene ra l a r m 

exe rc i ses , e .g . A r m - s w i n g i n g , A r m - c i r c l i n g , 2 - A r m - b e n d i n g a n d - s t r e t ch ing in 

al l d i r ec t i ons ; S a w i n g ; 2 - A r m - s w i m m i n g , e t c . 

I n f l a m m a t i o n in o t h e r bursa? is t r e a t e d o n t h e s a m e l ines . 
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G A N G L I O N 

A g a n g l i o n is a c y s t o f s y n o v i a l m e m b r a n e g e n e r a l l y f o u n d o n t h e d o r s a l 

su r face o f t h e w r i s t . 

P A T H O L O G Y . — G a n g l i a a re f ib rous sacs c o n t a i n i n g a v i s c i d ma te r i a l . T h e i r 

o r i g i n is u n c e r t a i n . T h e y m a y b e sma l l p o u c h e s w h i c h h a v e b e c o m e s e p a r a t e d 

f r o m t e n d o n - s h e a t h s o r t h e s y n o v i a l m e m b r a n e s o f j o i n t s d u r i n g foetal l i fe , 

a n d w h i c h f o r s o m e r eason—ir r i t a t i on o r s t ra in o f t h e p a r t s — b e c o m e d i s t e n d e d 

w i t h f luid a n d f o r m swe l l ings ( T u b b y ) . 

S I T U A T I O N . — A g a n g l i o n m o s t c o m m o n l y d e v e l o p s o n t h e o u t e r s ide o f 

t h e d o r s u m o f t h e wr i s t ; b u t i t m a y a p p e a r in o t h e r p l a c e s a l s o — i n t h e p a l m 

o f t h e h a n d , o n t h e d o r s u m o f t h e f o o t , o r o n t h e o u t e r s ide o f t h e k n e e . 

S Y M P T O M S . — U n l e s s i t is in s o m e p a r t w h i c h is s u b j e c t t o p ressure , i t 

m a y g i v e n o t r o u b l e . I n a p p e a r a n c e , t he g a n g l i o n is a r o u n d e d swe l l ing , 

w h i c h d e v e l o p s g r a d u a l l y . I t m a y b e q u i t e sma l l , o r as l a rge as a w a l n u t . 

G A N G L I O N O F T H E W R I S T . — I n th i s c o n d i t i o n t h e r e is w e a k n e s s o f t h a t 

j o i n t , a n d s o m e t i m e s p a i n w h e n d o i n g l a b o r i o u s w o r k — f o r i n s t ance , in l i f t ing 

h e a v y w e i g h t s . T h e s y m p t o m s m a y , h o w e v e r , b e v e r y s l ight . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — A n o p e r a t i o n is p e r f o r m e d i f t h e g a n g l i o n is 

g i v i n g t r o u b l e . I t is e i ther o p e n e d , a n d i ts c o n t e n t s e v a c u a t e d , o r r e m o v e d 

a l t o g e t h e r . U n f o r t u n a t e l y , r e c u r r e n c e is c o m m o n . 

P H Y S I C A L T R E A T M E N T ( g a n g l i o n o f wr i s t o r h a n d ) . — P o s t - o p e r a t i v e 

t r e a t m e n t cons i s t s o f m a s s a g e o f a r m a n d h a n d , w i t h p r o p e r p r e c a u t i o n s as 

r ega rds t h e sca r ; a n d , a f te r a f e w d a y s , carefu l m o v e m e n t s o f wr i s t a n d 

fingers t o rega in m o b i l i t y . 

I I I . D I S E A S E S O F B O N E : O S T E O M Y E L I T I S , P E R I O S T I T I S 

A s a t y p e o f b o n e i n f ec t i ons w e m a y t a k e osteomyelitis, t h e l a t e resul ts o f 

w h i c h w e so o f t e n e n c o u n t e r in t h e c o u r s e o f o u r w o r k . A l l i n f e c t i v e p r o c e s s e s 

i n j o i n t s a n d b o n e s n e e d s o m e w h a t s imi lar t r e a t m e n t . I t is, h o w e v e r , a d v i s a b l e 

t o h a v e s o m e u n d e r s t a n d i n g o f t h e na tu re o f t h e s e ser ious c o n d i t i o n s , in o r d e r 

t o a p p r e c i a t e t h e d a n g e r s w h i c h c o n f r o n t u s w h e n d e a l i n g w i t h t h e m . 

E T I O L O G Y . — 

A G E . — T h e d isease is c o m m o n e s t in c h i l d r e n a n d in y o u n g p e o p l e a t 

p u b e r t y ( 1 0 - 1 4 y e a r s ) . T h i s is b e c a u s e o f t h e a c t i v e b o n e g r o w t h t a k i n g 

p l a c e a t th i s t i m e o f l i fe , as w e l l as t h e f r e q u e n c y o f injur ies a t th is a g e . 

S E X . — M a l e s a re m u c h m o r e o f t e n a f fec ted t h a n f ema le s . 

C A U S E . — I n f e c t i o n , d i r e c t o r i nd i r ec t , o f t h e b o n e - t i s s u e b y m i c r o - o r g a n i s m s . 

P A T H O L O G I C A L C H A N G E S . — T h e b o n e s m o s t o f t e n a f f ec t ed are , in o r d e r 

o f f r e q u e n c y : ( 1 ) T h e l o w e r e n d o f t h e f e m u r ; ( 2 ) T h e u p p e r e n d o f t h e t i b i a 

( h e n c e t h e f r e q u e n t i n v o l v e m e n t o f t h e k n e e - j o i n t ) ; ( 3 ) T h e u p p e r e n d o f t h e 

h u m e r u s ; ( 4 ) T h e u lna ; ( 5 ) T h e fibula ; ( 6 ) T h e rad ius ; ( 7 ) T h e m e t a c a r p a l s 

a n d me ta ta r sa l s . ( T u b b y ) . 

T h e i n f l a m m a t i o n g e n e r a l l y b e g i n s c l o s e t o t h e e p i p h y s i a l ca r t i l age w h e r e 

g r o w t h is p r o c e e d i n g , t h e so f t n e w t i ssue b e i n g a f a v o u r a b l e s i tua t ion f o r 

t h e g r o w t h o f t h e b a c t e r i a . T h e n c e i t s p r e a d s t o t h e m e d u l l a r y c a v i t y o f t h e 

d i a p h y s i s , o r shaf t . T h e i n f l a m m a t i o n is in t ense , p u s f o r m s , a n d pa r t s o f t h e 

b o n e d ie . T h e p u s , unless e v a c u a t e d b y surg ica l m e a n s , u l t i m a t e l y f o r c e s i ts 

w a y t o t h e sur face o f t h e b o d y , a n d e s c a p e s . S u r r o u n d i n g t i s s u e s — m u s c l e s , 

l i g a m e n t s , o r f a s c i a — m a y b e c o m e i n v o l v e d , a n d i n f e c t i o n m a y a l so b e ca r r i ed 

b y t h e b l o o d t o o t h e r pa r t s o f t h e b o d y . 
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R E P A I R . — B o n e has a w o n d e r f u l c a p a c i t y f o r r e c o v e r y . A s s o o n as t h e 

p u s is e v a c u a t e d , i t b e g i n s t o g r o w aga in , t h e p e r i o s t e u m a n d b o n e - m a r r o w 

l a y i n g d o w n n e w b o n e r o u n d t h e d e a d pa r t s . T h e la t t e r u l t i m a t e l y c o m e l o o s e 

f r o m t h e n e w t i ssue , a n d h a v e t o b e r e m o v e d b y o p e r a t i o n . I t is rare f o r t h e 

b o n e n o t t o b e r e p r o d u c e d . 

S Y M P T O M S . — 

G E N E R A L S Y M P T O M S . — F e v e r a n d o t h e r gene ra l s y m p t o m s arise in m o s t 

ca ses . T h e s e m a y b e ser ious , o r e v e n fa ta l . 

L O C A L S Y M P T O M S . — G r e a t pain in t h e a f fec ted b o n e . Swelling, a p p e a r i n g 

as a m a r k e d a n d e a r l y s y m p t o m i f a superf ic ia l b o n e is a f fec ted , b u t a t a 

l a t e r s t age i n t h e c a s e o f a d e e p b o n e . Fluctuation m a y b e a p p a r e n t . Changes-

in the skin over the affected bone ; i t is first w h i t e , t h e n r e d a n d a n g r y - l o o k i n g . 

I f t h e p u s is n o t s u r g i c a l l y l i be ra t ed , t h e absces s bu r s t s . 

C O M P L I C A T I O N S . — I n v o l v e m e n t o f j o i n t s ; s p o n t a n e o u s f rac tures ; d i s -

p l a c e m e n t o f e p i p h y s e s . I n v o l v e m e n t o f o r g a n s : t h e l ive r , sp leen , k i d n e y s , o r 

hea r t m a y b e c o m e d i seased . 

L A T E R E S U L T S . — ( 1 ) Shortening o f t h e l i m b , as t h e resul t o f a d i s p l a c e d 

e p i p h y s i s ; o r lengthening, d u e t o o v e r g r o w t h c a u s e d b y hyperaemia . I n e i the r 

c a s e deformity resul ts , e s p e c i a l l y w h e r e o n e o f t w o para l le l b o n e s is a f f ec ted ; 

s u c h as t a l ipes v a l g u s o r v a r u s , o r c l u b - h a n d (see C h a p t e r X V I ) . ( 2 ) Ankylosis^ 

deformity, o r dislocation o f j o i n t s . 

P R O G N O S I S . — T h e p r o g n o s i s is b a d , e x c e p t in s l ight cases , t h e disease b e i n g 

o f t e n fa ta l . 

T r e a t m e n t . — 

A C U T E S T A G E . — 

S U R G I C A L T R E A T M E N T . — I n c i s i o n s a re m a d e t o e v a c u a t e t h e p u s , w i t h 

r e m o v a l o f as m u c h d e a d b o n e as is n e c e s s a r y . 

L A T E R S T A G E S . — 

S U R G I C A L T R E A T M E N T . — O p e r a t i o n s o f v a r i o u s k i n d s are r equ i r ed , f o r 

e x a m p l e : — 

Sequestrotomy, o r r e m o v a l o f t h e d e a d p i e c e s o f b o n e ( t he se are k n o w n 

as sequestra). 

Bone-grafting.—If t h e b o n e has b e e n e x t e n s i v e l y d e s t r o y e d , b o n e - g r a f t s 

are in se r t ed i n t o t h e g a p ; e .g . , t h e p a t i e n t ' s o w n fibula m a y b e u s e d t o r e p l a c e 

pa r t s o f t h e t ib i a , h u m e r u s , o r f e m u r . 

Amputation.—Performed o n l y i f t h e p a t i e n t is in d a n g e r o f d e a t h f r o m 

seps is , o r w h e r e t h e l i m b is b o u n d t o b e useless . 

P H Y S I C A L T R E A T M E N T . — I n p r a c t i c e , w e g e n e r a l l y m e e t t he se cases a t o n e 

o f t w o p e r i o d s : ( 1 ) W h e n t h e w o u n d s are j u s t h e a l e d , o r a l m o s t h e a l e d ; a n d 

( 2 ) W h e n t h e w o u n d s are firmly hea l ed . T h e s e are o l d cases . T h e n e a r e s t 

j o i n t m a y b e pa r t i a l l y o r c o m p l e t e l y fixed b y a b o n y o r fibrous a n k y l o s i s . T h e 

m u s c l e s are p r o b a b l y m u c h w a s t e d . 

1. Cases with Unhealed or Recently Healed Wounds.—It is essent ia l t o 

b e g i n t r e a t m e n t v e r y g e n t l y a n d ca re fu l ly . T h e p a t i e n t is w e a k , n e r v o u s , a n d 

a p p r e h e n s i v e , a n d t h e m a s s e u s e m u s t re-assure h i m , m a k i n g i t q u i t e c l ea r t h a t 

h e is n o t g o i n g t o b e hu r t . I f t h e w o u n d s are n o t q u i t e hea l ed , t h e b a n d a g e s 

s h o u l d b e lef t in p o s i t i o n f o r a d a y o r s o . T h e n t h e y m a y b e r e m o v e d w i t h t h e 

dress ings , a n d a c l e a n ( i . e . , s ter i le) p i e c e o f g a u z e p u t o v e r t h e w o u n d . I t i s 

safer in t h e s e cases n o t t o g i v e f r i c t ions , e t c . , r o u n d i t un t i l hea l ing is c o m p l e t e . 

If the masseuse touches the dressings or the skin near the wound, she must 

take proper precautions with regard to asepsis. In any case, she should be 

very careful as to the cleansing and disinfection of her hands. Any skin 

lesion should be protected by a gauze and collodion dressing. 
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Massage.—This is m u c h t h e s a m e as f o r i n f e c t i v e ar thr i t is . Ef f leurage 

a n d k n e a d i n g a re g i v e n t o a l l p a r t s o f t h e l i m b , e s p e c i a l l y t h o s e a b o v e t h e 

a f fec ted area . T h e m a s s e u s e s h o u l d b e g i n b y t r e a t i ng a p a r t w e l l a w a y f r o m 

a n y o f t h e w o u n d s , a n d she s h o u l d n o t a p p r o a c h t h e m c l o s e l y f o r s o m e d a y s . 

Active Movements.—These s h o u l d b e e n c o u r a g e d af ter a f e w d a y s ' t rea t -

m e n t . T h e y s h o u l d b e ass is ted b y t h e o p e r a t o r . N o f o r c e m u s t e v e r b e u s e d 

un t i l all r isk o f l i gh t i ng u p t h e i n f e c t i o n is a t a n e n d . 

2 . Old Cases, with Wounds Long Healed.—In t h e s e cases w e shal l n e e d 

s t i m u l a t i n g m a s s a g e t o r e s to re t h e p o w e r o f t h e m u s c l e s . W i t h r e g a r d t o 

m o v e m e n t s , w e m u s t b e g u i d e d b y t h e c o n d i t i o n o f t h e neares t j o i n t . I t m a y 

o r m a y n o t b e a n k y l o s e d ; i f i t is , t h e a n k y l o s i s m a y b e b o n y o r f ib rous . T h e 

masseuse s h o u l d h a v e seen a n X - r a y o f th i s j o i n t , o r s h o u l d h a v e b e e n in -

f o r m e d b y t h e s u r g e o n o f i ts a c t u a l c o n d i t i o n . 

I f t he re is b o n y a n k y l o s i s , i t is o b v i o u s l y useless t o a t t e m p t m o v e m e n t . A l l 

t h a t c a n b e d o n e is t o m a s s a g e t h e m u s c l e s , a n d t e a c h t h e p a t i e n t t o c o n t r a c t 

t h e m a c t i v e l y , a l t h o u g h h e c a n n o t p r o d u c e a n y m o v e m e n t b y d o i n g s o . A 

p a t i e n t w i t h a n a n k y l o s e d k n e e , f o r i n s t ance , c a n b e t a u g h t t o c o n t r a c t b o t h 

t h e q u a d r i c e p s a n d t h e h a m s t r i n g s . L a t e r , h e wi l l h a v e t o b e t a u g h t t o w a l k 

as c o r r e c t l y as p o s s i b l e w i t h a stiff k n e e ; o r if, u n f o r t u n a t e l y , t h e k n e e is 

f i x e d in a m o r e o r less f l e x e d p o s i t i o n , w i t h w h a t e v e r a p p a r a t u s is p r e s c r i b e d 

f o r h i m . I f t h e a n k y l o s i s is fibrous—that is , d u e t o a d h e s i o n s w i t h i n t h e j o i n t 

a n d t o c o n t r a c t u r e s in t h e so f t t i ssues s u r r o u n d i n g i t — a n a t t e m p t m a y b e m a d e 

t o m o b i l i z e i t ; f o r c e d m o v e m e n t s m a y b e g i v e n in cases w h e r e a l l i n f e c t i o n 

is o v e r a n d n o d a n g e r o f i ts r e c u r r e n c e ex i s t s . 

I n e i the r case , w e m a y e n d e a v o u r t o l o o s e n a d h e r e n t scars b y f r i c t i ons a n d 

v i b r a t i o n s , t h o u g h i f s o f t t i ssues h a v e b e c o m e a d h e r e n t t o bone, i t is i m p r o -

b a b l e t h a t o u r efforts wi l l b e a t t e n d e d w i t h m u c h succes s . O l i v e o i l m a y b e 

t r i ed . T h e w h i r l p o o l b a t h is usefu l in t h e s e l a t e cases . C h l o r i n e i o n i z a t i o n 

is s o m e t i m e s g i v e n . 

Precaution.—A w a t c h m u s t a l w a y s b e k e p t f o r s igns o f i n f l a m m a t i o n 

in o r nea r t h e w o u n d s o r scars . A r e c r u d e s c e n c e o f i n f l a m m a t i o n w i t h a s m a l l 

a m o u n t o f d i s c h a r g e in a p r e v i o u s l y h e a l e d a rea p r o b a b l y m e a n s t h a t a n o t h e r 

s m a l l f r a g m e n t o f d e a d b o n e h a s c o m e l o o s e a n d is s e t t i ng u p i r r i t a t ion . A n y -

t h i n g o f th i s k i n d s h o u l d b e r e p o r t e d a t o n c e . 

A c u t e T r a u m a t i c P e r i o s t i t i s 

T h i s is a c o n d i t i o n w h i c h ar ises as t h e resul t o f a b l o w o n t h e b o n e — g e n e r a l l y 
o n t h e shin b o n e , w h i c h is s u b c u t a n e o u s a n d t he re fo re e s p e c i a l l y e x p o s e d t o 
i n ju ry . 

P A T H O L O G I C A L C H A N G E S . — T h e c h a n g e s are t h o s e o f s i m p l e i n f l a m m a -
t i o n . S u p p u r a t i o n r a r e ly o c c u r s . T h e b o n e d o e s n o t d i e , b u t is m e r e l y a 
l i t t le t h i c k e n e d a t t h e s i te o f t h e i n ju ry . 

S Y M P T O M S . — T h e s e c o n s i s t o f swelling—not exces s ive—pa in , a n d tenderness. 

T r e a t m e n t . — ] 

M E D I C A L A N D S U R G I C A L T R E A T M E N T . — T h e c o n d i t i o n is t r e a t e d b y 

rest , su i t ab le l o t i o n s , a n d s o m e t i m e s coun te r - i r r i t an t s ( i o d i n e , e t c . ) . O c c a s i o n -

a l l y t h e fluid is d r a w n off w i t h a sy r i nge . 

P H Y S I C A L T R E A T M E N T . — A s f o r a c u t e t r a u m a t i c s y n o v i t i s , b u t as t h e 
c o n d i t i o n d o e s n o t a f fec t a j o i n t , a n d t h e r e f o r e m o v e m e n t is less pa in fu l , 
p r o g r e s s i o n m a y b e q u i c k e r . 
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CHAPTER VIII 

DISEASES OF THE NERVOUS SYSTEM: 

GENERAL CONSIDERATIONS 

Etiology of nervous diseases—Pathology—General symptoms—Classification. 

E T I O L O G Y O F N E R V O U S D I S E A S E S 

L E S I O N S o f t h e n e r v o u s s y s t e m , w h e t h e r o f t h e b ra in , o f t h e sp ina l c o r d , o r 

o f t h e pe r iphe ra l n e r v e s , m a y b e d u e t o injury o r t o disease. T h e p r i n c i p a l 

causes are as f o l l o w s : — 

I N J U R I E S . — S u c h as f rac tures o f t h e skul l , v e r t e b r a l c o l u m n , o r l i m b s ; 

d i s l o c a t i o n s ; o r a n y a p p l i c a t i o n o f f o r c e t o t h e t i ssues suff ic ient ly s t r o n g t o 

seve r , l acera te , bru ise , o r o t h e r w i s e in jure a n e r v e . I n t h e c a s e o f f rac tures , 

t h e n e r v e m a y b e d a m a g e d a t t h e t i m e o f t h e a c c i d e n t , o r m a y b e c o m p r e s s e d 

a f t e rwards b y d i s p l a c e d b o n e o r b y f o r m i n g ca l lus . 

D I S E A S E . — U n d e r th is h e a d i n g w e m a y i n c l u d e : ( 1 ) Infection by micro-

organisms as in ' i n f a n t i l e ' pa ra lys i s , t a b e s dorsa l i s , o r p o s t - d i p h t h e r i t i c neur i t i s . 

T h e bac t e r i a h a v e g e n e r a l l y a selective affinity f o r s o m e pa r t i cu l a r p a r t o f t h e 

n e r v o u s s y s t e m — t h a t is , t h e y a t t a c k t h a t p a r t a n d n o o the r , e .g . , t h e b a c t e r i a 

o f a c u t e an te r io r p o l i o m y e l i t i s a t t a c k o n l y t h e an te r io r h o r n ce l l s o f t h e c o r d , 

o r t he c o r r e s p o n d i n g cel ls o f t h e c ran ia l ne rves . B a c t e r i a l i n f l a m m a t i o n m a y 

a l so , o f c o u r s e , s p r e a d t o n e r v o u s s t ruc tures f r o m t h e s u r r o u n d i n g t i ssues . 

( 2 ) Poisoning, e .g . , b y l ead , a rsenic , a l c o h o l , e t c . T h i s g e n e r a l l y affects 

t h e pe r iphera l ne rves . ( 3 ) Tumours or congenital malformations, p r o d u c i n g 

pressure o n s o m e p a r t o f t h e n e r v o u s s y s t e m . ( 4 ) Vascular lesions, as haemor-

rhage , t h r o m b o s i s , e m b o l i s m , e t c . ( 5 ) Rheumatism, t h e p r o d u c t s o f w h i c h 

p r o d u c e c o m p r e s s i o n o f ne rves , as in s o m e f o r m s o f fac ia l para lys i s , o r i r r i t a t ion 

o f n e r v o u s s t ruc tures , as in c h o r e a . ( 6 ) Any other conditions causing compres-

sion o f t hese s t ruc tures , e .g. , sp ina l car ies . ( 7 ) T h e o r ig in o f ce r ta in n e r v o u s 

d iseases is a t p r e sen t u n k n o w n o r unce r t a in , e .g. , p r o g r e s s i v e m u s c u l a r a t r o p h y 

a n d d i s s e m i n a t e d sc leros is . 

T h e s y m p t o m s v a r y a c c o r d i n g t o t h e cause a n d site o f t h e l e s ion . 

P A T H O L O G Y 

A n e r v o u s d isease m a y c o n s i s t o f ( 1 ) a c u t e i n f l a m m a t i o n , o r ( 2 ) c h r o n i c 

d e g e n e r a t i o n , o f s o m e p a r t o f t h e n e r v o u s s y s t e m . 

A C U T E I N F L A M M A T I O N . — T h e usua l c h a n g e s are p resen t . T h e b l o o d -

vesse ls are d i s t e n d e d , a n d t he re is swe l l ing a n d d e s t r u c t i o n o f ce l l s , as w e l l as 

p a i n , d u e t o p ressure o n s e n s o r y n e u r o n s i f s u c h are in t h e n e i g h b o u r h o o d . 

T h e i n f l a m m a t i o n m a y c lea r u p , o f t e n l e a v i n g b e h i n d i t m o r e o r less p e r m a n e n t 

d a m a g e ; i t m a y p rog re s s t o a fa ta l issue ; o r i t m a y b e s u c c e e d e d b y a c h r o n i c 

p r o c e s s o f d e g e n e r a t i o n . 
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D E G E N E R A T I O N m e a n s t h e t r a n s f o r m a t i o n o f a h i g h l y spec i a l i zed t issue 

i n t o o n e o f a l o w e r o r d e r — f o r e x a m p l e , o f n e r v o u s o r m u s c u l a r s t ruc tures i n t o 

f ibrous c o n n e c t i v e t i ssue . I n t h e ca se o f n e r v e s , t h e cel ls o r fibres are d e s t r o y e d , 

a n d the i r p l a c e is t a k e n b y n e u r o g l i a . 

D E G E N E R A T I O N O F F I B R E S . — I f a ne rve- f ib re is c u t off f r o m i ts t r o p h i c 

c e n t r e , t h a t is , f r o m i ts ce l l o f o r ig in , i t d i e s . I n t h e c a s e o f t h e m o t o r neu rons , 

t h e cel ls o f o r ig in o f w h i c h are s i t u a t e d in t h e ce reb ra l c o r t e x ( u p p e r m o t o r 

n e u r o n ) o r in t h e an te r io r h o r n s o f t h e sp ina l c o r d ( l o w e r m o t o r n e u r o n ) , their 

a x o n s pass ing d o w n w a r d s — t h a t p a r t o f t h e fibre below t h e l e s ion degenera tes ; 

o r i f t h e cel l i t se l f is d e s t r o y e d , t h e w h o l e a x o n dies : th i s is k n o w n as descending 

degeneration (Fig. 5 9 ) . T h e ce l l s o f o r ig in o f t h e s e n s o r y n e u r o n s are s i tuated 

p e r i f l^erally. T h o s e o f t h e l o w e s t n e u r o n s are in t h e gang l i a o n t h e posteritfi 

Fig. 59.—Descending degeneration 
of efferent (motor) neurons. A , 
Upper motor neuron; B , Anterior 
horn cells ; C 5 Lower motor neuron ; 
D, Cerebral cortex. In Figs. 59 and 
60 the site of the lesion is shown by 
two parallel cross lines, the degener-
ated part by a solid black line. 

Fig. CO.—Ascending degeneration 
of afferent (sensory) neurons. A , 
Optic thalamus ; B , Nucleus cune-
atus ; C , Lowest sensory neuron ; 
D, Posterior root ganglion cells; E , 
Cerebral cortex. 

r o o t s o f t h e sp ina l n e r v e s , a n d the i r a x o n s pass u p w a r d s in t h e c o r d . T h e r e -

f o r e , i f t h e ce l l o r fibre is i n ju r ed , t h e p a r t above t h e l e s ion d ies , t h a t is, t he re 

is a n ascending degeneration (Fig. 6 0 ) . ( T h e fibre pas s ing i n t o t h e g a n g l i o n 

f r o m t h e sk in o r o t h e r p a r t is, p h y s i o l o g i c a l l y , a d e n d r o n , a n d wi l l d ie , t o o , 

i f s e p a r a t e d f r o m i ts c e l l . ) T h e s a m e ru le app l i e s t o t h e h ighe r s e n s o r y 

n e u r o n s , w h i c h h a v e the i r t r o p h i c cen t res in t h e m e d u l l a , o p t i c t ha l amus , e t c . 

Changes of Degeneration in Fibres.—(1) T h e m e d u l l a r y shea th degene r -

a tes first, b r e a k i n g u p i n t o f a t t y g l o b u l e s , w h i c h a re u l t i m a t e l y a b s o r b e d . 

( 2 ) T h e a x o n is l a te r b r o k e n u p a n d d i s appea r s . (3) T h e n e u r i l e m m a shea th 

r ema ins , a n d its nuc l e i inc rease i n n u m b e r . I t is filled a t first b y a sof t p r o t o -

p l a s m i c s u b s t a n c e ; la ter , th is b e c o m e s fibrous t i ssue . 

Regeneration of Fibres.—Peripheral nerve- f ib res outside t he c o r d are 

c a p a b l e o f r e g e n e r a t i o n i n f a v o u r a b l e c i r c u m s t a n c e s , b u t n o t fibres within t h e 

b r a in o r c o r d . T h e p r o c e s s b e g i n s in t h e cen t ra l e n d . T h e n e w ax i s c y l i n d e r s 

a r e l a id d o w n b y t h e ce l l s o f t h e n e u r i l e m m a , a n d g r o w d o w n i n t o t h e pe r iphe ra l 
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p o r t i o n , i n t o t h e shea ths o f t h e d e a d a x o n s , o r t h e spaces b e t w e e n t h e m . I t 

is essent ia l t h a t t h e ends o f t h e s e v e r e d n e r v e s h o u l d n o t b e t o o w i d e l y s epa ra t ed , 

a n d t h a t its o u t e r shea th s h o u l d b e i n t ac t . T h e m e d u l l a r y shea th is r e p r o d u c e d 

la ter . T h e n e w n e r v e g r o w s d o w n w a r d s a t t h e ra te o f a b o u t 1 m i l l i m e t r e a 

d a y . A t t he p o i n t w h e r e t h e a x o n s h a v e b e e n n e w l y la id d o w n , a gen t l e 

t a p p i n g o v e r t h e n e r v e w i l l p r o d u c e a t i ng l ing sensa t ion in t h e l i m b . T h i s i s 

k n o w n as TineVs test, a n d b y i t w e c a n d i s c o v e r e x a c t l y h o w far t h e regener -

a t i o n o f t h e n e r v e has p r o c e e d e d . T h e s ign m a y b e e l i c i t ed b e f o r e the re is 

a n y i n d i c a t i o n o f r e tu rn ing sensa t ion o r m o t o r p o w e r . 

D E G E N E R A T I O N O F C E L L S . — A ce l l m a y b e d e s t r o y e d b y i n j u r y , c o m -

press ion , t h e a c t i o n o f bac t e r i a , e t c . I t a t r oph i e s a n d dies , a n d its p l a c e is 

t a k e n hsz t h e n e u r o g l i a , w h i c h increases i n q u a n t i t v . T h * ifon-th o f t h e c e l l 

i n v o l c ra t ing 

w i t h f t h e m 

disap] lews = 

h a r d ) 1, a f t e r 

b i r th , 3r t h e i r 

M O T O R S Y M P T O M S , E F F E C T S O N M U S C L E S A N D M O V E M E N T S . — 

T h e p a t i e n t m a y suffer f r o m : ( 1 ) F l a c c i d i t y o f musc l e s , w i t h c o m p l e t e l o s s 

o f p o w e r , a n d a t r o p h y . ( 2 ) S p a s t i c i t y o f m u s c l e s . ( 3 ) I n v o l u n t a r y m o v e -

m e n t s o f v a r i o u s k i n d s . ( 4 ) A t o n i a ( loss o f t o n e ) o r h y p o t o n i a (dec rease o f 

t o n e ) o f m u s c l e s , w i t h o u t loss o f power. (Fig. 6 2 . ) 

1 . F L A C C I D P A R A L Y S I S W I T H A T R O P H Y . — 

T h i s c o n d i t i o n is cha rac t e r i s t i c o f t h e lower motor neuron lesion, i .e . , i n j u r y 

o f t h e an t e r io r h o r n ce l l s o f t h e sp ina l c o r d , o r o f the i r a x o n s . T h e m u s c l e s 

are a t first p a l e a n d f l a b b y ; la ter , t h e y b e c o m e m u c h w a s t e d , a n d t h e l i m b 

is c o l d a n d b l u e . T h i s is b e c a u s e t h e m o t o r n e r v e - s u p p l y t o t h e m u s c l e s is 

en t i r e ly c u t off. N o m e s s a g e s c o m e t h r o u g h t o t h e m , the re fo re all p o w e r o f 

c o n t r a c t i o n is los t , n o m o v e m e n t a t al l c a n t a k e p l a c e , a n d e v e n t h e n o r m a l 

speciE 

A ( 

it is c 

es, b u t 

The 

t h e p< 
rse, o n 

at c e l l s 

3d (see 

I). W e 

• b r i e f ly 

v a r i o u s 

m o v e -

t r o p h i c 

ffected-

J M S . — 

T h e s e o c c u r w h e n t h e r e i s 

i n j u r y o r d isease o f the f ron ta l 

l o b e s o f t h e b ra in (Fig. 6 1 ) , 

o r s o m e t i m e s w h e n s o m e i m -

p o r t a n t ' a s s o c i a t i o n a r e a ' i s 

af fec ted , t h a t is , w h e n t h e 

c o m m u n i c a t i o n b e t w e e n t h e 

va r i ous pa r t s o f t h e b ra in is 

c u t off o r d i s o r g a n i z e d . 

Fig. 61.—Localization of function in the brain. 
A , Fissure of Sylvius; B , Fissure of Rolando; C, 
Parieto-occipital fissure. 
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t o n e o f m u s c l e s a t res t c a n n o t b e m a i n t a i n e d . M o r e o v e r , t h e an te r io r h o r n 

cel ls , in s o m e w a y t h a t is n o t w e l l u n d e r s t o o d , c o n t r o l t h e nu t r i t i on o f t h e 

m u s c l e s , w h i c h , i f t hese cel ls are d e s t r o y e d , a t r o p h y f o r s o m e o t h e r r e a s o n 

t h a n m e r e d isuse . T h e c i r c u l a t i o n o f t h e w h o l e l i m b is d i s o r g a n i z e d , a n d i f 

b o n e g r o w t h is n o t c o m p l e t e , i t m a y b e g r a v e l y i m p a i r e d . 

I f a n e r v e is s eve red , o r i ts cel ls o f o r ig in d e s t r o y e d b y a n a c c i d e n t , t h e 

resul t ing pa ra lys i s a p p e a r s i m -

m e d i a t e l y ; i f a n a c u t e i n f l a m m a -

t i o n arises in t h e n e u r o n s , i t c o m e s 

o n in a f e w d a y s o r h o u r s ; i f a 

d e g e n e r a t i v e p r o c e s s sets in , t h e 

d e v e l o p m e n t o f t h e para lys i s m a y 

e x t e n d o v e r m o n t h s o r y e a r s . 

2 . S P A S T I C I T Y O F M U S C L E S . — 

T h i s is cha rac te r i s t i c o f t h e 

upper motor neuron lesion. T h e 

inh ib i t ing p o w e r o f t h e c o r t i c a l 

( p y r a m i d a l ) cel ls o f t h e c e r e b r u m 

is los t , so t h a t t h e l o w e r m o t o r 

n e u r o n is u n c o n t r o l l e d , all s e n s o r y 

s t imul i p r o d u c i n g e x a g g e r a t e d re-

sponses . M o r e o v e r , i m p u l s e s c o m -

ing d o w n f r o m t h e c e r e b e l l u m a n d 

t h e semic i r cu la r cana l s o f t h e inner 

ear increase t h e t o n e o f t h e 

m u s c l e s ; a n d s ince t he se are n o 

l o n g e r b a l a n c e d b y t h e inh ib i t i ng 

i m p u l s e s f r o m t h e ce reb ra l c o r t e x , 

t h e m u s c l e t o n e b e c o m e s a b n o r -

m a l l y g rea t i n t h e a f fec ted pa r t s 

o f t h e b o d y , a n d w e h a v e t h e 

d e v e l o p m e n t o f t h e spastic state. 

T h i s resul ts in t h e pecul ia r i t i es o f 

ga i t a n d p o s t u r e w h i c h are t o b e 

seen in u p p e r m o t o r n e u r o n les ions . 

T h e s e are d e s c r i b e d in de ta i l l a te r 

(see H E M I P L E G I A , p p . 1 1 6 , 1 1 7 ) . 

3 . I N V O L U N T A R Y M O V E M E N T S . 

— T h e s e are o f marry d i f ferent 

k i n d s , a n d m a y b e d u e t o : — 

Injury of the Basal Ganglia, 

i . e . , t h e c a u d a t e a n d l en t i cu l a r 

n u c l e i . T h i s m a y p r o d u c e : ( 1 ) 

Athetosis, a s t r ange t w i s t i n g , 

s q u i r m i n g m o v e m e n t , g e n e r a l l y o f 

t h e f ingers o r t o e s , b u t s o m e t i m e s seen a l so in wr is t , e l b o w , o r s h o u l d e r ; 

i t o c c a s i o n a l l y a c c o m p a n i e s h e m i p l e g i a o r d ip l eg i a in ch i l d r en ; o r ( 2 ) Tremors, 

o f t h e k i n d seen in pa ra lys i s ag i t ans (see p . 1 4 3 ) , c o n s i s t i n g o f fine s h a k i n g 

m o v e m e n t s , c o n t i n u i n g w h e n t h e l i m b is a t rest , a n d less e v i d e n t w h e n t h e 

p a t i e n t p e r f o r m s p u r p o s i v e , i .e . , willed, m o v e m e n t s . B o t h a the tos i s a n d 

t r e m o r s o f th i s k i n d are d u e t o t h e loss o f t h e c o n t r o l l i n g a c t i o n o f t h e a b o v e -

m e n t i o n e d g a n g l i a o v e r v a r i o u s o t h e r g r o u p s o f ce l l s in t h e b ra in , ( e . g . , t h e r e d 

n u c l e u s in t h e m i d - b r a i n ) , w h i c h p r o d u c e t h e s e d i s o r d e r e d m o v e m e n t s . P u r -

p o s i v e m o v e m e n t s are less a f fec ted , b e c a u s e t h e ce reb ra l c o r t e x is m o r e a c t i v e 

Fig. 62.—The motor path (descending tract). 
A , Caudate nucleus; B , Optic thalamus; C , 
Putamen ; o , Globus pallidus ; E, Bed 
nucleus ; F, Decussation'of Forel; G , Anter-
ior horn; H , Final common pathway (motor 
nerve); J , Muscle; K, Motor cortex; L , 
Corona radiata; M 5 Lenticular nucleus; N , 
Internal capsule; o , Pyramid; p , Decus-
sation of pyramids; Q , Direct pyramidal 
tract; R, Crossed pyramidal tract; S , Rubro-
spinal tract. 
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i n t h a t case . T h e diffuse rigidity o f para lys i s ag i tans (see p . 1 4 3 ) is a l so d u e 

t o t h e fai lure o f th is inh ib i t i on , s i nce t h o s e pa r t s o f t h e b ra in w h i c h p r o d u c e 

o v e r t o n e o f m u s c l e are n o t suff ic ient ly b a l a n c e d . 

Injury to the Cerebellum. — T h i s p r o d u c e s t r e m o r d u r i n g t h e pe r -

f o r m a n c e o f p u r p o s i v e m o v e m e n t s , i .e . , intention tremor, nystagmus, e t c . (see 

p . 1 4 8 ) . T h e c e r e b e l l u m c o n t r o l s — o r p a r t l y c o n t r o l s — c o - o r d i n a t i o n d u r i n g 

m o v e m e n t , a n d h e n c e i n j u r y t o th i s p a r t o f t h e bra in , o r t o t h e t r ac t s pas s ing 

t o o r f r o m it, b r ings a b o u t a k i n d o f j e r k y i n c o - o r d i n a t i o n . 

Irritation of Motor Nerves in any Part of the Nervous System.—This 

is t h e resul t o f pressure o f i n f l a m m a t o r y p r o d u c t s o n t h e n e r v e s . T h e u p p e r 

n e u r o n s m a y b e af fec ted , as in c h o r e a , o r t h e l o w e r n e u r o n s as in v a r i o u s 

c r a m p c o n d i t i o n s , a n d p o s s i b l y s o m e t i m e s in s p a s m o d i c to r t i co l l i s . T h e s p a s m 

in s u c h cases m a y b e tonic o r clonic. I n t h e t o n i c v a r i e t y , t h e m u s c l e s g o i n t o 

a c o n d i t i o n o f fixed o v e r - c o n t r a c t i o n o r t e t anus , as in t h e w e l l - k n o w n c r a m p 

o f t h e ca l f -musc le s . C l o n i c s p a s m cons i s t s o f a series o f t w i t c h e s o r j e rk s , as 

in c h o r e a o r s p a s m o d i c to r t i co l l i s . 

4 . A T O N I A O R H Y P O T O N I A . — 

T h i s w o u l d rea l ly b e m o r e c o r r e c t l y c l a s sed as a s e n s o r y s y m p t o m , b e c a u s e 

i t is gene ra l l y d u e t o a les ion o f t h e afferent t r ac t s , as t h e c o l u m n s o f G o l l a n d 

B u r d a c h in t a b e s dorsa l i s . I t m u s t n o t b e c o n f u s e d w i t h loss o f p o w e r o f c o n -

t r a c t i o n — t h e m u s c l e s o f t h e t a b e t i c are n o t def ic ient in power (see p . 1 3 5 ) . 

D I S T R I B U T I O N O F P A R A L Y S I S . — 

T h i s is a c c o r d i n g t o t h e site o f t h e les ion . I t m a y b e uni la te ra l o r b i la tera l , 

a c c o r d i n g t o w h e t h e r o n e o r b o t h s ides o f t h e b ra in o r c o r d are i n v o l v e d . I t 

m a y b e o n t h e o p p o s i t e s ide o f t h e b o d y f r o m t h e les ion , o r o n t h e s a m e s ide 

a c c o r d i n g t o w h e t h e r t h e l e s ion o c c u r s a b o v e o r b e l o w t h e c ross ing o f t h e fibres 

o f t h e n e u r o n s c o n c e r n e d . I t m a y effect m a n y o r f e w m o v e m e n t s o r m u s c l e s . 

B r o a d l y speak ing , a l o w e r m o t o r n e u r o n les ion p r o d u c e s a para lys i s o f muscles— 

a g r o u p o r pa r t o f a g r o u p , o n e s ingle m u s c l e , o r e v e n o n l y p a r t o f t ha t m u s c l e ; 

b e c a u s e t h e cel ls f o r e a c h m u s c l e l ie t o g e t h e r in t h e an te r io r ho rns . I n u p p e r 

m o t o r n e u r o n les ions , w e h a v e a pa ra lys i s o f movements r a ther t h a n o f muscles, 

e .g . , loss o f e x t e n s i o n o f t h e wr is t , w i t h spas t i c flexion o f t h e wr is t , e t c . T h i s 

is b e c a u s e t h e cel ls in t h e m o t o r area o f t h e ce rebra l c o r t e x are a r r a n g e d 

a c c o r d i n g t o m o v e m e n t s , n o t a c c o r d -

ing t o m u s c l e s . 

R E F L E X E S . — 

T h e na tu re o f a ref lex is w e l l 

k n o w n t o all s tuden t s . I t d e p e n d s 

o n t h e in t eg r i ty o f t h e ref lex a rc ; 

a n d i f th is is b r o k e n in a n y pa r t , t h e 

ref lex is los t . F o r ins t ance , in t a b e s 

dorsa l i s , t h e afferent (sensory) impulse 

is p r e v e n t e d f r o m r each ing t h e c o r d 

„ . „ „ x1 x .j. x- b y t h e des t ruc t i on o f t h e p o s t e r i o r 
Fig. 63.—Showing the different situations J , , , . . r , . „ 

in the reflex arc where a lesion may occur, n e r v e - r o o t s a n d gang l i a ; in ln ian-
resulting in loss of the reflex. A , Sensory t j l e > para lys i s , t h e motor response t o 
nerve—e.g., by severance; B, Posterior nerve r , J

 1 

root and ganglion—e.g., in tabes dorsalis; t h e s t imulus c a n n o t t a k e p l a c e , 
C , Anterior horn—e.g., in anterior polio- b e c a u s e t h e an te r io r h o r n cell— the 
myelitis; D , Motor nerve—e.g., by severance, , . . . M , 
neuritis. discharging station—is los t ; in per i -

phe ra l n e r v e les ions , t h e efferent fibre 
is o u t o f a c t i o n . T h e r e f o r e , in diseases o r injuries o f t h e l o w e r m o t o r n e u r o n , 
o r o f t h e l o w e s t s e n s o r y n e u r o n , t h e ref lex is lost (Fig. 6 3 ) . I n u p p e r m o t o r 
n e u r o n l e s i o n s — f o r e x a m p l e , in h e m i p l e g i a o r p r i m a r y spas t i c p a r a p l e g i a — 
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t h e reflex r e sponse is increased, b e c a u s e t h e a rc is i n t ac t , b u t t h e c o n t r o l l i n g 

p o w e r o f t h e c o r t i c a l cel ls is l o s t . 

I f a l es ion i n v o l v e s b o t h g r e y a n d w h i t e m a t t e r in t h e c o r d a t s o m e p a r t i c u l a r 

l eve l , t h e ref lexes are lost in t h e pa r t s o f t h e b o d y s u p p l i e d b y t h e ce l l s in t h a t 

area ; t h e y are increased below t h e si te o f t h e l e s ion b e c a u s e t h e u p p e r m o t o r 

n e u r o n fibres o f t h e p y r a m i d a l t r ac t s are i n t e r r u p t e d o n the i r w a y t o t h e 

an te r io r h o r n cel ls l o w e r d o w n in t h e c o r d ; a n d t h e y are , o f c o u r s e , n o r m a l 

above i t . T h e r e is o f t e n a h y p e r s e n s i t i v e a rea c o r r e s p o n d i n g t o t h e u p p e r 

e d g e o f t h e les ion , t h e d e g e n e r a t e o r i n f l a m e d p a r t a c t i n g as a fo r e ign b o d y 

a n d i r r i ta t ing t h e l i v i n g t issues a b o v e (see T R A N S V E R S E M Y E L I T I S , p . 1 5 2 , a n d 

T A B E S D O R S A L I S , p . 1 3 5 ) . T h e reflexes are l i t t le a f fec ted in e x t r a p y r a m i d a l o r 

ce rebe l l a r l es ions . 

T h e ref lexes w h i c h are be s t k n o w n a n d m o s t eas i ly o b t a i n a b l e in h e a l t h y 

persons , a n d the re fo re m o s t v a l u a b l e as a d i a g n o s t i c t e s t in disease are , a m o n g 

d e e p ref lexes, t h e k n e e - a n d ankle- je rks , a n d a m o n g superf ic ia l o r sk in ref lexes , 

t he a b d o m i n a l a n d p lan ta r . 

T H E K N E E - J E R K (pa te l l a r ref lex) is o b t a i n e d b y m e a n s o f a sha rp t a p o n t h e 

c o m m o n t e n d o n o f t h e q u a d r i c e p s , t h e p a t i e n t s i t t ing o n a cha i r w i t h o n e l e g 

c ro s sed o v e r t h e o the r , o r o n a b e d w i t h t h e legs h a n g i n g o v e r t h e s ide . I t 

cons is t s o f a s ingle sha rp c o n t r a c t i o n o f t h e q u a d r i c e p s . I t is a t e s t o f t h e 

in t eg r i ty o f t h e ref lex a r c a t t h e l eve l o f t h e s e c o n d , th i rd , a n d f o u r t h l u m b a r 

ne rves ( t ha t is, r o u g h l y , o f t h e l u m b a r p l e x u s ) . 

T H E A N K L E - J E R K (Ach i l l e s t e n d o n ref lex) is e l i c i t ed b y t a p p i n g t h a t t e n d o n , 

w i t h t h e f o o t h a n g i n g free in dors i f l ex ion , i .e. , t h e p a t i e n t knee l s o n a cha i r 

w i t h his f o o t o v e r t h e e d g e . I t cons i s t s o f a c o n t r a c t i o n o f t h e ca l f -musc l e s , 

a n d c o r r e s p o n d s t o t h e fifth l u m b a r , a n d t h e first a n d s e c o n d sacra l s e g m e n t s 

( t ha t is, r o u g h l y , t o t h e sacra l p l e x u s ) . 

T h e reflexes in t h e a r m , e.g. , t h e b i c e p s , t r i ceps a n d s u p i n a t o r j e rk s , a re 

m o r e difficult t o e l ic i t , a n d are o f t e n a b s e n t in h e a l t h y p e o p l e . 

T H E A B D O M I N A L R E F L E X E S are th ree in n u m b e r . T h e u p p e r o n e , co r r e -

s p o n d i n g t o t he s i x t h a n d s e v e n t h t h o r a c i c s e g m e n t s , is o b t a i n e d b y t i ck l i ng 

t h e skin o v e r t h e ep igas t r i c r e g i o n ; t h e m i d d l e o n e ( T h o r a c i c 8 a n d 9 ) b y s t imu-

la t ion o f t h e sk in a b o v e t h e u m b i l i c u s , a n d t h e l o w e r ( T h o r a c i c 1 0 , 1 1 , 1 2 ) b y 

s t imu la t i on o f t h e sk in b e l o w i t . T h e y al l resul t in c o n t r a c t i o n s o f v a r i o u s 

pa r t s o f t h e a b d o m i n a l m u s c l e s . 

T H E P L A N T A R R E F L E X ( L u m b a r 5 , Sac ra l 1 a n d 2 ) is p r o d u c e d b y d r a w i n g 

s o m e sha rp o b j e c t a l o n g t h e inner s ide o f t h e so le o f t h e f o o t . I t n o r m a l l y 

causes flexion o f t h e b i g t o e — e x c e p t in infants w h o h a v e n o t y e t b e g u n t o w a l k , 

in w h o m extension t a ke s p l a c e . 

A b n o r m a l responses t o s t imul i , k n o w n as pathological reflexes, o c c u r in u p p e r 

m o t o r n e u r o n les ions . T h e s e are ank le c l o n u s , k n e e c l o n u s , a n d B a b i n s k i ' s 

s ign . 

A N K L E C L O N U S . — T o e l ic i t th is , w i t h t h e p a t i e n t in t h e l y i n g o r ha l f - ly ing 

p o s i t i o n , t h e k n e e s h o u l d b e flexed a n d t h e ank le dors i f l exed , b y p u t t i n g pres -

sure o n t h e ba l l o f t h e f o o t . A series o f q u i c k c o n t r a c t i o n s o f t h e c a l f m u s c l e s 

t akes p l a c e . T h e n o r m a l ref lex r e sponse t o pressure o n t h e ba l l o f t h e f o o t 

in w a l k i n g is e x t e n s i o n o f t h e ank le . I t here t a k e s p l a c e in an u n c o n t r o l l e d 

a n d i n c o - o r d i n a t e m a n n e r , o w i n g t o l a c k o f ce reb ra l i nh ib i t i on . 

K N E E C L O N U S . — T h i s is less o f t e n seen . T h e pa te l l a is d r a w n d o w n , a n d 

a t a p g i v e n t o its u p p e r m a r g i n . A s imi lar t r e m o r resul ts . 

B A B I N S K I ' S S I G N , is , in adu l t s , t h e p a t h o l o g i c a l f o r m o f t h e p l an t a r ref lex. 

E x t e n s i o n o f t h e b i g t o e , i n s t ead o f flexion, f o l l o w s t h e s t imu lus . I t is a re turn 

t o t h e infant i le t y p e , t h e a c q u i r e d ref lex, b r o u g h t a b o u t b y t h e nece s s i t y o f 

press ing t h e t o e s o n t h e g r o u n d w h e n w a l k i n g , b e i n g los t . 
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T R O P H I C C H A N G E S . — 

M U S C L E A T R O P H Y has a l r e a d y b e e n d i scussed ; i t is cha rac te r i s t i c o f l o w e r 

m o t o r n e u r o n les ions o n l y , a n d d o e s n o t a p p e a r in o t h e r t y p e s o f n e r v o u s d isease 

e x c e p t as t h e resul t o f d isuse o f t h e pa r t . 

C H A N G E S I N T H E S K I N , N A I L S , B O N E S , O R J O I N T S m a y a lso t a k e p l a c e in 

l o w e r m o t o r n e u r o n les ions , o r in t h o s e o f t h e s e n s o r y n e r v e s . T h e sk in b e c o m e s 

g l o s s y a n d s o m e t i m e s t h i c k e n e d a n d ha rd , t h e nails l o n g i t u d i n a l l y s t r eaked , 

a n d a b n o r m a l l y c u r v e d f r o m s ide t o s ide . T h e s w e a t g l a n d s m a y o v e r -

sec re t e o r under - sec re t e in t h e a f fec ted area . U l c e r s m a y a p p e a r , a n d a n y 

i n j u r y t o t h e skin heals s l o w l y a n d w i t h di f f icul ty . T h e b o n e s m a y b e c o m e 

br i t t le , a n d f rac tures o c c u r as t h e resul t o f t r iv ia l v i o l e n c e ; i n ch i l d r en , b o n e 

g r o w t h is a r res ted . A r t h r i t i c c h a n g e s m a y t a k e p l a c e in t h e j o i n t s , o r t h e y 

m a y b e c o m e t h e sea t o f in tense effusion ( C h a r c o t ' s j o i n t s ) . 

S E N S O R Y S Y M P T O M S . — 

T h e m o s t i m p o r t a n t o f these a re pa in , anaesthesia o r p a r e s t h e s i a , a n d 

h y p e r e s t h e s i a . 

P A I N . — T h i s is d u e t o pressure o n s e n s o r y n e r v e f ibres, e x e r t e d b y in f l am-

m a t o r y p r o d u c t s w i t h i n o r w i t h o u t the i r s h e a t h ; b y d i s p l a c e d b o n e , b y 

f o r m a t i o n o f ca l lus , s ca r t i ssue , e t c . 

A N E S T H E S I A ( G r e e k , an = n o t , aisthesis = s e n s a t i o n ) . — T h i s m e a n s loss 

o f sensa t ion , d u e t o in t e r rup t ion o f s e n s o r y n e r v e s o r t r ac t s . 

Fig. 64,—Types of sensation and their distribution. A , Light touch (discrimin-
ative sensibility) ; B , Localization ; C , Pain ; D , Piner differences of temperature ; 
E, Extremes of temperature ; F, Joint sense ; G , Bone sense ; H , Tendon (muscle 
sense) ; J , Muscle (deep sensation). 

Anaesthesia due to Injury of Peripheral Nerves.—The s t u d e n t wi l l 

r e m e m b e r t h a t t he re are t w o k i n d s o f sens ib i l i ty , superf ic ia l a n d d e e p . 

Superficial, o r cutaneous, sensibility m a y b e d i v i d e d i n t o protopathic a n d 

epicritic, e a c h t y p e o f sensa t ion b e i n g ca r r i ed b y spec ia l f ibres . T h e p r o t o -

p a t h i c t y p e o f sensa t ion i n c l u d e s t h e p e r c e p t i o n o f pa infu l s t imul i , o f p res -

sure , a n d o f e x t r e m e s o f t e m p e r a t u r e ; t h e ep ic r i t i c t y p e , t h e p e r c e p t i o n o f 

l igh t t o u c h e s , o f finer shades o f t e m p e r a t u r e , a n d o f c u t a n e o u s l o c a l i z a t i o n 

( i .e . , o f k n o w l e d g e o f w h a t a rea o f skin is t o u c h e d , w h e t h e r i t is t o u c h e d in o n e 

o r t w o p l ace s a t t h e s a m e t i m e , e t c . ) . Deep sensibility is t h a t o f t h e m u s c l e s , 

t e n d o n s , j o i n t s , a n d b o n e s , a n d t h e i m p u l s e s ar is ing in these o r g a n s a re t h o s e o f 

' m u s c l e s e n s e ' a n d ' j o i n t s e n s e ' . P u t sho r t l y , muscle sense k e e p s o u r b ra in 

i n f o r m e d as t o t h e s ta te o f c o n t r a c t i o n o r r e l a x a t i o n o f o u r m u s c l e s , joint sense 

•-SKIN 

^ A F F E R E N T 
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as t o t h e p o s i t i o n o f o u r j o i n t s . B o t h are n e c e s s a r y i f w e are t o c o - o r d i n a t e 

o u r m o v e m e n t s c o r r e c t l y . P a i n a n d a sensa t ion o f p ressure m a y a l so b e fe l t 

in these d e e p s t ruc tu res . (Fig. 6 4 ) . 

I f a s ingle pe r iphe ra l n e r v e is i n ju red , t h e r e m a y b e l i t t le o r n o i m p a i r m e n t 

o f d e e p sensa t ion , a n d t h e loss o f ep i c r i t i c s ensa t i on is a l w a y s m o r e e x t e n s i v e 

t h a n t h a t o f p r o t o p a t h i c . E p i c r i t i c s ensa t ion is t e s t e d b y t o u c h i n g t h e p a r t 

s u p p l i e d b y t h e n e r v e w i t h c o t t o n - w o o l ; p r o t o p a t h i c s ensa t i on b y m e a n s o f 

Fig. 65.—The sensory path—the ^columns 
of Goll and Burdaeh and the antero-lateral 
(Gower's) tract. A , Sensory cortex ; B, Super-
ior peduncle; c , Antero-lateral tract; D , 
Posterior columns; E, Column of Burdaeh; 
F, Column of Goll ; G , Grey commissure; H , 
Caudate nucleus ; J , Optic thalamus; K, Lenti-
cular nucleus ; |_, Internal capsule ; M , Sensory 
decussation ; N , Nucleus cuneatus ; O , Nucleus 
gracilis; p , Posterior root ganglion cell ; Q , 
Muscle ; R , Cell of posterior horn. 

Fig. 66.—The direct cerebellar tract. 
A , Restiform body; B , Posterior root 
ganglion cell; C , Posterior horn; D , 
Direct cerebellar tract; E, Cell of Clarke's 
column. The direct cerebellar tract ends 
by passing through the inferior peduncle 
into the cerebellum. 

p inp r i cks , o r t h e a p p l i c a t i o n o f t h e f a rad ic cu r r en t . D e e p sensa t ion m a y b e 

t e s t e d b y s t r o n g pressure o n t h e pa r t , m u s c l e sense b y a c t i v e m o v e m e n t s , a n d 

j o i n t sense b y pa s s ive m o v e m e n t s . A l l these tes ts s h o u l d b e ca r r i ed o u t w i t h 

t h e pa t i en t ' s e y e s shu t . 

Anaesthesia due to Injury of Tracts in the Cord.—The fibres c a r r y i n g 
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all t h e a b o v e t y p e s o f s ensa t ion en t e r t h e sp ina l c o r d b y w a y o f t h e p o s t e r i o r 

n e r v e - r o o t s , a n d are t h e n d i s t r i b u t e d t o t h e v a r i o u s a s c e n d i n g t r ac t s . R o u g h l y 

speak ing , t h e r e are t h r ee m a i n t r ac t s g o i n g u p w a r d s t o t h e b ra in : ( 1 ) The 

columns of Goll and Burdach ( p o s t e r i o r c o l u m n s ) . T h e s e c a r r y i m p u l s e s o f 

m u s c l e a n d j o i n t sense a n d t ac t i l e d i s c r i m i n a t i o n ( i . e . , t h e finer shades o f t o u c h ) . 

( 2 ) The antero-lateral (Gowefs) tract, c a r r y i n g sensa t ions o f p a i n a n d t e m p e r a t u r e , 

a n d o f c r u d e t o u c h a n d pressure . ( 3 ) The direct cerebellar (Flechsig's) tract, 

c a r r y i n g impu l se s c o n n e c t e d w i t h t h e m a i n t e n a n c e o f c o - o r d i n a t i o n a n d 

e q u i l i b r i u m (e .g . , c e r t a in t y p e s o f m u s c l e sense) . (Figs. 6 5 , 6 6 ) . 

I f al l t hese t r ac t s are d e s t r o y e d , t he re is c o m p l e t e anaesthesia b e l o w t h e l e v e l 

o f t h e l es ion . Dissociated ancesthesia m e a n s loss o f s o m e pa r t i cu l a r f o r m o f 

sensa t ion , w h i l e o t h e r k i n d s r e m a i n i n t a c t — f o r e x a m p l e , in s y r i n g o m y e l i a (see 

p . 1 4 2 ) t he re is loss o f t h e p a i n a n d t e m p e r a t u r e sense, b u t n o t o f t h a t o f t o u c h , 

m u s c l e c o n t r a c t i o n , e t c . , th i s b e i n g b e c a u s e t h e an tero- la te ra l t r a c t o n l y is 

a f fec ted . 

P A R E S T H E S I A ( G r e e k , para = b e y o n d ) . — T h i s m e a n s a b n o r m a l o r p e r v e r t e d 

sensa t ion , t h e afferent n e r v e s c a r r y i n g u p false impres s ions , s u c h as t h e fee l ing 

o f w a l k i n g o n c o t t o n - w o o l in t a b e s , ' p i n s a n d n e e d l e s ' , e t c . I t is d u e t o 

partial l es ions o f t h e n e r v e s o r t r ac t s . T h e la t t e r m a y a lso cause diminished 

or delayed sensation—the p a t i e n t m a y n o t feel t h e t o u c h un t i l severa l s e c o n d s 

af te r i t has a c t u a l l y t a k e n p l a c e . 

H Y P E R E S T H E S I A . — T h i s is a c o n d i t i o n o f t o o a c u t e sens ib i l i t y t o s t imul i , 

d u e t o i r r i ta t ion o f n e r v e s . 

A T A X I A . — T h i s has b e e n de f ined as 'pathological inco-ordination\ A l t h o u g h 

i t is m a n i f e s t e d b y d i s o r d e r e d movements, i t is a d e f e c t o f t h e afferent t r ac t s . I t is 

m a i n l y t h e resul t o f loss o f m u s c l e a n d j o i n t sense t h r o u g h les ions o f t h e p o s t e r i o r 

c o l u m n s , o r ce rebe l l a r t r ac t s , t h e c e r e b r u m o r c e r e b e l l u m n o t b e i n g k e p t 

i n f o r m e d o f t h e s ta te o f c o n t r a c t i o n o f t h e m u s c l e s o r o f t h e p o s i t i o n o f t h e 

j o i n t s , so t h a t t h e y are u n a b l e t o c o - o r d i n a t e t h e m o v e m e n t s o f t h e b o d y . F o r 

a de sc r ip t i on o f t h e t w o t y p e s o f a t a x i c ga i t , see T A B E S D O R S A L I S a n d C E R E -

B E L L A R A T A X I A ( p p . 1 3 5 , 1 4 5 ) . 

E L E C T R I C A L C H A N G E S . — 

I n upper motor neuron disease t h e e lec t r ica l r e ac t i ons are n o r m a l . I n lower 

motor neuron affections w e find t h e c o n d i t i o n k n o w n as reaction of degeneration 

( R . D . ) . T h e charac te r i s t i c s o f th is r e a c t i o n are , in t h e first p l a c e , i n c r e a s e d 

e x c i t a b i l i t y t o b o t h g a l v a n i s m a n d f a r a d i s m ; af ter a s h o r t t i m e , d e c r e a s e d 

r e sponse t o t h e f a r ad i c c u r r e n t ( b e c a u s e t h e d y i n g n e r v e is less a n d less a b l e t o 

c a r r y t h e s t imu lus t o t h e m u s c l e ) , b u t i n c r e a s e d r e sponse t o t h e g a l v a n i c ( w h i c h 

s t imula tes t h e m u s c l e t i ssue d i r e c t l y ) ; a n d , finally, ent i re loss o f r e a c t i o n t o 

f a rad i sm, t h e g a l v a n i c r e sponse pers i s t ing f o r a t i m e , b u t g r a d u a l l y w e a k e n i n g 

a n d d y i n g a w a y , as t h e m u s c l e i t se l f degene ra t e s . 

T h e r e a c t i o n o f d e g e n e r a t i o n is a c c o m p a n i e d b y p o l a r c h a n g e s . N o r m a l l y , 

t h e k a t h o d a l c l o s i n g c o n t r a c t i o n ( K . C . C . ) is t h e s t r o n g e s t ; t h e a n o d a l c l o s i n g 

a n d o p e n i n g c o n t r a c t i o n s ( A . C . C . a n d A . O . C . ) are e q u a l t o e a c h o t h e r , a n d 

w e a k e r t h a n t h e k a t h o d a l c l o s i n g c o n t r a c t i o n . T h e k a t h o d a l o p e n i n g c o n -

t r a c t i o n ( K . O . C . ) is w e a k e s t o f al l . B u t in l o w e r n e u r o n d iseases t h e A . C . C . 

m a y b e s t r o n g e r t h a n t h e K . C . C . 

D E F O R M I T I E S . — 

T h e s e m a y f o l l o w n e r v o u s d iseases a n d are d u e t o c o n t r a c t u r e s . I n l o w e r 

m o t o r n e u r o n les ions , t h e y are c a u s e d b y t h e u n o p p o s e d p u l l o f h e a l t h y 

an tagon i s t s , s o m e t i m e s ass i s ted b y t h e a c t i o n o f g r a v i t y ; in u p p e r m o t o r 

n e u r o n disease , b y t h e a c t i o n o f spas t i c m u s c l e s w h i c h m a i n t a i n t h e l i m b s in 

a b n o r m a l p o s i t i o n s . 
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C L A S S I F I C A T I O N 

N e r v o u s diseases m a y b e d i v i d e d i n t o diseases o f t h e b ra in ; d iseases o f 

t h e sp ina l c o r d ; a n d diseases o f t h e pe r iphe ra l ne rves . I t w i l l , h o w e v e r , b e 

m o r e c o n v e n i e n t here t o t a k e t o g e t h e r t h o s e w h i c h h a v e s imi lar g r o u p s o f 

s y m p t o m s a c c o r d i n g t o w h i c h n e u r o n , o r neu rons , a re a f fec ted . W e shal l 

the re fo re c o n s i d e r in o r d e r : — 

I . L e s i o n s of B r a i n a n d C o r d . — 

( 1 ) T h e u p p e r m o t o r n e u r o n . ( 2 ) T h e l o w e r m o t o r n e u r o n . ( 3 ) T h e s e n s o r y 

t r ac t s . ( 4 ) O t h e r l e s ions . 

I I . L e s i o n s of P e r i p h e r a l N e r v e s . — 

I n j u r y o r d isease o f i n d i v i d u a l n e r v e - r o o t s o r - t runks . N e u r i t i s , neu ra lg i a , 

a n d c r a m p . 

I I I . ' F u n c t i o n a l ' C o n d i t i o n s . — 

T h o s e in w h i c h the re is n o known p a t h o l o g i c a l c h a n g e . 

8 
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CHAPTER IX 

DISEASES OF THE MOTOR NEURONS 

I . Lesions of the upper motor neuron : Hemiplegia—Cerebral paralyses of infancy—• 
Primary spastic paraplegia. II . Lesions of the lower motor neuron : Acute 
anterior poliomyelitis—Progressive muscular atrophy—Amyotrophic lateral sclerosis. 

I . L E S I O N S O F T H E U P P E R M O T O R N E U R O N 

H E M I P L E G I A 

B y this is m e a n t a spas t i c pa ra lys i s o f t h e a r m , t h e leg , a n d s o m e t i m e s o f t h e 

f a c e o n t h e o p p o s i t e s ide t o t h a t o f t h e l es ion . T h e t r u n k m u s c l e s a n d t h e 

d i a p h r a g m are n o t as a rule a f fec ted , s ince t he se are b i l a t e ra l ly i n n e r v a t e d — 

t h a t is , t h e y r e c e i v e n e r v e i m p u l s e s f r o m b o t h s ides o f t h e b ra in ; s o t ha t , i f 

o n e s ide is in ju red , t h e c e n t r e o n t h e o t h e r s ide supp l i e s t h e d e f i c i e n c y . 

E T I O L O G Y . — T h e p r i n c i p a l causes o f h e m i p l e g i a are : ( 1 ) Hcemorrhage i n t o 

t h e b ra in s u b s t a n c e ; embolism ; o r thrombosis o f o n e o f t h e ar ter ies in t h e b ra in . 

( 2 ) Tumours o f v a r i o u s k i n d s , o r inflammatory conditions o f t h e b ra in . ( 3 ) 

Traumas, s u c h as f rac tures o f t h e skul l . 

C E R E B R A L H E M O R R H A G E . — 

Predisposing Causes.—(1) Cases are o f t e n f o u n d a m o n g m e n e n g a g e d 

in o c c u p a t i o n s en ta i l ing continual hard physical work ( d o c k - l a b o u r e r s , e t c . ) , 

b e c a u s e t h e c o n s t a n t e x e r t i o n k e e p s t h e b l o o d - p r e s s u r e h i g h , a n d so irr i tates 

t h e a r t e ry wa l l s , b r i n g i n g a b o u t d e g e n e r a t i v e c h a n g e s ; o r a m o n g b u t c h e r s a n d 

p u b l i c a n s , b e c a u s e t h e la rge i n t a k e o f n i t r o g e n o u s f o o d o r a l c o h o l p r o d u c e s 

s imi la r effects . ( 2 ) Haemor rhage t e n d s t o o c c u r in m e n o f a certain physical 

type—plethoric i n d i v i d u a l s o f h e a v y b u i l d w i t h sho r t t h i c k n e c k s . ( 3 ) Arterio-

sclerosis is t h e c o m m o n e s t p r e d i s p o s i n g cause . I t is a c o n d i t i o n in w h i c h t h e 

ar ter ia l wa l l s b e c o m e h a r d a n d br i t t l e . I t is e i ther a p h y s i o l o g i c a l c h a n g e o f 

o l d a g e — h e n c e t h e g rea te r f r e q u e n c y o f ' a p o p l e x y ' in o l d p e o p l e — o r t h e resul t 

o f v a r i o u s d i seases—hear t o r k i d n e y disease , syphi l i s , l e a d - p o i s o n i n g , e t c . ( 4 ) 

Blood-diseases, e .g . , p e r n i c i o u s anaemia. ( 5 ) Aneurysm. 

Exciting Causes.—Anything w h i c h causes a s u d d e n rise o f b l o o d - p r e s s u r e 

m a y b r ing a b o u t a haemorrhage in o n e p r e d i s p o s e d — s u d d e n v i o l e n t e x e r t i o n , 

e .g . , r u n n i n g t o c a t c h a t ra in , l i f t ing a h e a v y w e i g h t , a n a t t a c k o f c o u g h i n g , 

o r e v e n v i o l e n t e m o t i o n . 

Pathological Changes.—It is a l w a y s a n artery t h a t is r u p t u r e d , n e v e r 

a v e i n , s ince t h e pressure in t h e v e i n s is l o w . T h e haemorrhage lacera tes 

t h e b ra in t issue in t h e a rea w h e r e i t o c c u r s . T h e b l o o d t h e n c l o t s , t h e s e r u m 

b e i n g g r a d u a l l y a b s o r b e d . T h e c l o t i t se l f m a y in s o m e cases b e a b s o r b e d a l so , 

l e a v i n g o n l y a sma l l scar . T h i s h a p p e n s m o s t o f t e n i n y o u n g p e o p l e , a n d t h e 

resul t is r e c o v e r y . O r i t m a y b e c o m e o r g a n i z e d , i n f l a m m a t i o n h a v i n g b e e n 

p r o d u c e d in t h e s u r r o u n d i n g t issues b y t h e i r r i ta t ion c a u s e d b y t h e c l o t , l e a d i n g 

t o increase o f c o n n e c t i v e t i ssue , w h i c h f o r m s a fibrous c a p s u l e r o u n d i t . T h i s 

is m o r e c o m m o n in e l d e r l y p e o p l e , a n d in th i s case r e c o v e r y d o e s n o t t a k e 

p l a c e , t h o u g h the re m a y b e s l ight i m p r o v e m e n t as t h e i n f l a m m a t i o n subs ides . 
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Symptoms.—The o c c u r r e n c e o f a la rge haemorrhage is m a n i f e s t e d b y 

a s u d d e n loss o f c o n s c i o u s n e s s k n o w n as a n apoplectic fit. T h e o u t f l o w o f 

b l o o d raises t h e pressure w i t h i n t h e c r a n i u m , d i so rgan i z ing t h e w h o l e b ra in , 

n o t o n l y t h a t p a r t in w h i c h t h e b l e e d i n g t a k e s p l a c e . T h e a t t a c k m a y b e 

u she red in b y h e a d a c h e o r d izz iness , o r i t m a y o c c u r w i t h o u t w a r n i n g . 

T h e pa t i en t ' s f a ce b e c o m e s flushed—in c o n t r a d i s t i n c t i o n t o t h e p a l l o r of 

s y n c o p e ; t h e b r e a t h i n g is s t e r to rous , b e c a u s e i m p e d e d b y t h e p a r a l y s e d 

t o n g u e a n d pa l a t e ; t h e pup i l s o f t h e e y e s are d i l a t ed , s o m e t i m e s o n e m o r e 

t han t h e o the r , f r o m para lys i s o f t h e iris, a n d t u r n e d t o w a r d s t h e s ide o f t h e 

les ion i n t h e b ra in , b e c a u s e o f pa ra lys i s o f t h e e x t e r n a l r e c t u s o n t h e c o n t r a -

lateral s ide ; t h e h e a d is t u r n e d t o w a r d s t h e s a m e s ide . T h e pu l se is s t rong , 

full , a n d s l o w . 

T h e l i m b s are c o m p l e t e l y p a r a l y s e d a n d flaccid, a n d al l ref lexes are l o s t ; t h e 

la t ter re turn g r a d u a l l y , t h o s e o n t h e s o u n d s ide first. T h o s e o n t h e a f fec ted 

side are e x a g g e r a t e d later . F o r t h e t i m e , t h e w h o l e n e r v o u s s y s t e m is o u t o f 

ore t o n e in t h e m u s c l e s o f t h e s o u n d s ide , s o 

ine o n w h i c h s ide t h e para lys i s wi l l appea r , 

a c c o r d i n g t o t h e e x t e n t o f t h e haemorrhage 

e cases t h e y m a y b e g i n w i t h c o n v u l s i o n s ; 

all , c o n s c i o u s n e s s is l o s t m o r e g r a d u a l l y , o r 

e n d fa ta l ly , o r t h e p a t i e n t m a y r ega in Con-

o r d a y s . W h e n reaction sets in t h e p u l s e 

i d t h e p a t i e n t b e c o m e s rest less, e x c i t e d , o r 

t t a c k t h e flaccid m u s c l e s b e c o m e spas t ic , 

ly rigidity, a n d th is m a y pass off o r las t t i l l 

w e e k s a f t e rwards . F o r la te r s y m p t o m s , see 

n t h e w a l l o f a b l o o d - v e s s e l . A n embolus is 

e l s ewhere in t h e b o d y , w h i c h has b e e n b r o k e n 

b l o o d - s t r e a m , un t i l finally i t l o d g e s in s o m e 

;ry, s ince t he se vesse ls a re o f sma l l e r c a l i b r e 

c h e d f r o m v e g e t a t i o n s o n t h e v a l v e s o f t h e 

hear t m a y a l so f o r m e m b o l i . T h r o m b o s i s in t h e b r a in is u s u a l l y d u e t o a r t e r io -

sclerosis o r syph i l i t i c d isease o f t h e a r t e ry wa l l s ; e m b o l i s m is o f t e n a c o m p l i -

c a t i o n o f d isease o f t h e m i t r a l v a l v e . 

Pathological Changes.—The resul t o f e i ther e m b o l i s m o r t h r o m b o s i s 

is so f t en ing a n d d e g e n e r a t i o n o f t h e b r a in in t h e a rea t h u s d e p r i v e d o f i ts b l o o d -

s u p p l y . If, f o r i n s t ance , t h e b r a n c h e s o f t h e m i d d l e ce reb ra l a r t e r y w h i c h 

s u p p l y t h e in te rna l c a psu l e are b l o c k e d , t h e fibres in t h a t p a r t d e g e n e r a t e , a n d 

t h e u l t i m a t e resul t is m u c h t h e s a m e as w o u l d h a v e t a k e n p l a c e h a d the re 

b e e n a haemorrhage (see p . 1 1 6 ) . 

T U M O U R S . — 

I n t h e case o f t u m o u r s , t h e p rogress o f t h e disease is v e r y s l o w — s p r e a d o v e r 

m a n y m o n t h s . H e a d a c h e , g idd ines s , o r c o m a a p p e a r g r a d u a l l y , as d o t h e 

' l o c a l i z i n g s y m p t o m s ' , t h e na tu r e o f w h i c h d e p e n d o n t h e s i tua t ion o f t h e n e w 

g r o w t h . H e m i p l e g i a o c c u r s i f t h e t u m o u r is in t h e m o t o r ( R o l a n d i c ) a rea . 

. It must be remembered that there is such a thing as * functional hemiplegia', 

appearing in hysterical patients. 

S Y M P T O M S A R I S I N G A S T H E R E S U L T O F T H E A B O V E - M E N T I O N E D 

L E S I O N S . — W e h a v e n o t s p a c e he re t o c o n s i d e r t h e cha rac t e r i s t i c s y m p t o m s 

o f les ions a t all t h e v a r i o u s l eve l s o f t h e u p p e r m o t o r n e u r o n . T h e s t u d e n t 

w h o k n o w s he r a n a t o m y c a n eas i ly w o r k t h e m o u t f o r herself . W e m u s t c o n -

fine ourse lves t o e n u m e r a t i n g t h o s e f o u n d as t h e resul t o f t h e c o m m o n e s t t y p e 
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o f l e s i o n — a haemorrhage f r o m a b r a n c h o f t h e m i d d l e ce reb ra l a r t e ry i n t o t h e 

in te rna l capsu l e . A b r i e f n o t e is a d d e d la ter as t o t w o o t h e r t y p e s o f l e s i o n . 

S Y M P T O M S O F A T Y P I C A L C A S E O F H E M I P L E G I A D U E T O A 

L E S I O N I N T H E I N T E R N A L C A P S U L E (Fig. 6 7 , B ) . — 

T H E M U S C L E S A N D R E F L E X E S . — D u r i n g t h e ini t ial a t t a c k o r fit, t h e 

m u s c l e s are c o m p l e t e l y p a r a l y s e d a n d f lacc id . D u r i n g t h e s t age o f r e a c t i o n 

o r a l i t t le later , appea r s t h e early rigidity, w h i c h m a y pass off o r m e r g e i n t o 

t h e late rigidity ( spa s t i c i t y ) , w h i c h c o m e s o n af ter an i n t e r v a l o f w e e k s , o r 

e v e n m o n t h s . ( I n a f e w rare cases r i g id i t y n e v e r a p p e a r s a t a l l . ) 

T h e ref lexes are e x a g g e r a t e d ; ank le c l o n u s a n d B a b i n s k i ' s s ign (see p . 1 0 9 ) 

are b o t h p resen t . 

C O N D I T I O N O F L I M B S A N D F A C E . — ( 1 ) The arm is m o r e se r ious ly a f f ec t ed 

t h a n t h e l eg o r f a c e . I t is h e l d c l o s e t o t h e s ide in a p o s i t i o n o f a d d u c t i o n ; 

t h e e l b o w is semi f l exed , t h e f o r e a r m p r o n a t e d , t h e wr is t a n d fingers flexed. I f 

E 

F 

Fig. 67.—Positions of lesions of upper motor 
neuron (hemiplegia). A , Motor cortex; B , In-
ternal capsule ; C , Pons. The remaining letters 
indicate structures. D , Cerebral cortex; E , 
Internal capsule; F , Upper neuron fibres for 
face ; G , Decussation of facial fibres; H , Facial 
nucleus; J , L , Facial nerves; K , Decussation 
of pyramids (fibres for limbs). 

Fig. 68.—Connections of facial 
nucleus with cerebrum. A , Facial 
nucleus; B , Pyramidal cells; C , 
Upper part of nucleus; D , Lower 
part of nucleus. 

r e c o v e r y t ake s p l a c e , t h e a r m is a l w a y s t h e last t o b e c o m e n o r m a l , a n d s i n c e 

in b o t h l i m b s t h e c o a r s e m o v e m e n t s re turn b e f o r e t h e fine o n e s , t h e s m a l l 

m o v e m e n t s o f h a n d a n d fingers are t h e last t o b e re -es tab l i shed . ( 2 ) The leg 

is h e l d stiffly w i t h t h e k n e e in e x t e n s i o n , a n d t h e f o o t s t r o n g l y p lantar - f lexed. . 

All the muscles in the affected limb are spastic, and not merely those pro-
ducing the abnormal position. The stronger groups, however, take command 
of the situation, and overcome the resistance of the others. In the arm, the 
adductors of the shoulder, pronators of the forearm, and flexors of the elbow, 
wrist, and fingers prevail ; in the legs the extensor groups are the stronger. 
(But see DISSEMINATED SCLEROSIS, pp. 1 4 7 , 1 4 8 . ) 

( 3 ) The face is t h e least a f fec ted , a n d r e c o v e r s first. T h e pa ra lys i s is m o s t 

m a r k e d in t h e l o w e r pa r t . T h i s is b e c a u s e t h e u p p e r p a r t o f t h e fac ia l n u c l e u s 

r ece ives fibres f r o m b o t h s ides o f t h e c o r t e x , t h e l o w e r pa r t f r o m t h e o p p o s i t e 

s ide a l o n e (Fig. 6 8 ) . The tongue, w h e n p u t o u t , inc l ines t o w a r d s t h e p a r a l y s e d 

s ide , b e i n g d r a w n ac ross b y t h e s p a s m o f its in t r ins ic m u s c l e s s u p p l i e d 
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b y t h e h y p o g l o s s a l n e r v e . The muscles of mastication are una f f ec t ed , s i n c e 

t h e fibres f o r t hese , a n d f o r t h e ex t r in s i c m u s c l e s o f t h e e y e s , are t h e 

fa r thes t f o r w a r d in t h e in terna l c apsu l e , a n d so e s c a p e . T h e pa t i en t , h o w e v e r , 

finds t ha t t h o u g h he has n o di f f icul ty in c h e w i n g his f o o d , i t c o l l e c t s b e t w e e n 

his t e e th a n d his c h e e k o n t h e a f fec ted s ide . T h i s is d u e t o para lys i s o f t h e 

b u c c i n a t o r , w h i c h ma in t a in s t h e t o n e o f t h e c h e e k . F o r t h e s a m e reason he 

is u n a b l e t o wh i s t l e . 

G A I T . — T h e p a t i e n t leans t o w a r d s t h e s o u n d s ide , a n d swings t h e para -

l y s e d leg f o r w a r d in a ha l f -c i rc le . B o t h these m o v e m e n t s are f o r t h e p u r p o s e 

o f b r ing ing his d r o p p e d f o o t c l ea r o f t h e g r o u n d . 

T H E S P H I N C T E R S , as is usua l in uni la tera l les ions , are unaf fec ted . 

S E N S A T I O N is gene ra l l y n o r m a l . 

T H E H I G H E R F A C U L T I E S are r a re ly i m p a i r e d . 

A P H A S I A , o r loss o f t h e p o w e r o f s p e e c h — n o t d u e t o pa ra lys i s o f t h e 

m u s c l e s o f a r t i cu la t ion , b u t t o inab i l i t y t o c o - o r d i n a t e a n d c o m b i n e t h e v a r i o u s 

n e r v o u s impu l se s b y w h i c h s p e e c h is p r o d u c e d , t h e p a t i e n t h a v i n g , as i t w e r e , 

l o s t his f o r m u l a f o r s p e e c h — i s gene ra l l y f o u n d i f t h e l e s ion is o n t h e left s ide 

o f t he b r a in—tha t is, in a right-sided h e m i p l e g i a — t h e fibres f r o m t h e s p e e c h 

c e n t r e b e i n g c u t off in t h e in terna l capsu l e . L a t e r , t h e p a t i e n t m a y b e ab l e 

t o s a y a f e w s i m p l e w o r d s , s u c h as ' Y e s ' , a n d ' N o ' . W e d o n o t k n o w w h e t h e r 

th i s is d o n e b y m e a n s o f a f e w r ema in ing fibres f r o m t h e cen t r e o n t h e left , o r b y 

m e a n s o f t h e r u d i m e n t a r y cen t r e o n t h e r ight . I n left-sided hemiplegia, w h i c h 

is rare, t he re is n o in te r fe rence w i t h s p e e c h , e x c e p t in l e f t - h a n d e d pe r sons , 

w h o s e s p e e c h cen t r e is in t h e right h e m i s p h e r e . 

L A T E S Y M P T O M S . — T h e s e cons i s t o f i n v o l u n t a r y m o v e m e n t s a n d t r o p h i c 

c h a n g e s . 

Tremors are o f t en seen in o l d cases , in t h e p a r a l y s e d l i m b s ( d a m a g e t o 

t h e l en t i cu la r nuc l eus ? ) ; a l s o athetosis (see p . 1 0 7 ) d u e t o i n v o l v e m e n t o f t h e 

c a u d a t e a n d l en t i cu la r n u c l e i ; o r a k i n d o f chorea ; t h e las t t w o s y m p t o m s 

b e i n g m o r e c o m m o n in ch i ld ren . 

Trophic Changes are s o m e t i m e s seen in t h e skin ; m u s c u l a r a t r o p h y m a y 

o c c u r in t h e h a n d ; a n d ar thri t is m a y d e v e l o p , a l so in t h e h a n d , m a k i n g m o v e -

m e n t pa infu l . I n these cases , s imi lar t o t h o s e o f l o w e r m o t o r n e u r o n disease , 

t h e an te r io r h o r n ce l l s m u s t h a v e b e c o m e a f fec ted . 

S Y M P T O M S I N A T Y P I C A L C A S E S . — 

L E S I O N I N T H E M O T O R C O R T E X (Fig. 6 7 , A ) . — T h i s p r o d u c e s a mono-

plegia (pa ra lys i s o f a s ingle l i m b ) , in w h a t e v e r pa r t o f t h e b o d y is c o n t r o l l e d b y 

t h e in ju red area , i .e . , in a r m o r l eg o n t h e o p p o s i t e s ide t o t h a t o f t h e l e s ion . 

T h e e x t e n t o f t h e para lys i s va r ies a c c o r d i n g t o t h e size o f t h e les ion ; f o r 

in s t ance , an i n j u r y a t A . l . in t h e d i a g r a m m a y cause a spas t i c pa ra lys i s o f t h e 

w h o l e leg , o r m a y affect o n e m o v e m e n t o n l y , e .g. , e x t e n s i o n o f t h e ank l e . A 

hemiplegia in a c o r t i c a l case c o u l d o n l y arise f r o m a les ion so e x t e n s i v e as t o 

m a k e i t v e r y i m p r o b a b l e t h a t t h e p a t i e n t w o u l d s u r v i v e . * 

L E S I O N I N T H E P O N S (Fig. 6 7 , C ) . — T h i s p r o d u c e s , as a rule , a hemi-

plegia o f t h e a r m a n d leg o n t h e opposite s ide t o t h a t o f t h e les ion , a n d o f 

t he face o n t he same s ide , t h e fibres f o r t h e f ace b e i n g i n ju r ed after t h e y h a v e 

c r o s s e d t h e m i d d l e l ine , t h e p y r a m i d a l fibres before the i r d e c u s s a t i o n . T h i s 

c o n s t i t u t e s w h a t is k n o w n as crossed paralysis. I f t he fac ia l nuc l eus i t se l f is 

in jured , t h e pa ra lys i s in t h e face is o f t h e l o w e r m o t o r n e u r o n t y p e . S o m e -

t i m e s t h e fibres w h i c h h a v e c r o s s e d o v e r t o g o t o t h e nuc leus o f t h e s i x t h 

c ran ia l n e r v e ( a b d u c e n s o c u l i ) are a l so i n v o l v e d . 

* But as regards infantile hemiplegia, see p. 1 2 1 . 
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T r e a t m e n t of the A p o p l e c t i c F i t . — 

F I R S T A I D . — T h e p a t i e n t s h o u l d n o t b e m o v e d m o r e t h a n is a b s o l u t e l y 

necessa ry . I f t h e fit o c c u r s i n d o o r s , he s h o u l d n o t b e t a k e n f r o m t h e r o o m 

w h e r e he fel l , b u t s h o u l d b e p l a c e d o n a c o u c h , o r e v e n lef t o n t h e floor un t i l 

t h e d o c t o r ar r ives . I f t h e fit c o m e s o n o u t - o f - d o o r s , an a m b u l a n c e s h o u l d 

b e s u m m o n e d , a n d t h e p a t i e n t s h o u l d n o t b e m o v e d unt i l i t a r r ives , unless h e 

is in a p o s i t i o n o f dange r , e .g. , in t h e r o a d a m o n g s t t h e traffic. A l l t i g h t c l o t h -

i n g s h o u l d b e l o o s e n e d , t h e pa t i en t ' s h e a d s h o u l d b e raised, a n d he s h o u l d b e 

p l a c e d in a p o s i t i o n w h i c h faci l i ta tes b rea th ing , a n d a free c i r cu l a t i on o f a i r 

a l l o w e d in t h e r o o m . H o t - w a t e r b a g s o r b o t t l e s — w i t h a c o v e r , o r w r a p p e d 

in a b l a n k e t — m a y b e p l a c e d a t t h e feet , a n d i c e , i f o b t a i n a b l e , a p p l i e d t o t h e 

h e a d . N o t h i n g s h o u l d b e g i v e n b y t h e m o u t h , a n d n o fur ther s teps s h o u l d b e 

t a k e n unt i l t h e d o c t o r ar r ives . 

T r e a t m e n t of the Resulting- C o n d i t i o n . — 

A I M S O F T R E A T M E N T . — T h e t w o grea t a ims are t o k e e p all t h e s t ruc tu res 

in t h e a f fec ted l i m b s in g o o d o r d e r p e n d i n g t h e a b s o r p t i o n o f t h e c l o t ; a n d , i f 

a n d w h e n th i s h a p p e n s , t o r e - e d u c a t e t h e pa t i en t i n t h e u se o f these l i m b s , b y 

o b t a i n i n g r e l a x a t i o n a n d res to r ing c o - o r d i n a t i o n . 

I n these cases , w e h a v e t o real ize t h a t t h e pa t i en t ' s r e c o v e r y is n o t in o u r 

h a n d s . I t d e p e n d s o n t h e s e v e r i t y o f t h e ini t ial d a m a g e a n d t h e p a t i e n t ' s 

r e c u p e r a t i v e p o w e r . I t is o u r bus iness t o assist na tu re b y p r e v e n t i n g t h e 

j o i n t s f r o m b e c o m i n g stiff, a n d t he m u s c l e s f r o m b e c o m i n g p e r m a n e n t l y sho r t -

e n e d ; so t h a t i f r e c o v e r y t ake s p l a c e , n o t h i n g m a y p re sen t an o b s t a c l e t o t h e 

re turn o f f u n c t i o n t o t h e l i m b . T h e n e r v e cel ls o r fibres o n c e d e s t r o y e d are 

d e s t r o y e d f o r e v e r . T h e r e c a n b e n o r egene ra t i on o r r e p r o d u c t i o n o f e i t he r 

w i t h i n t h e b ra in o r c o r d , a l t h o u g h cel ls n o t fatally i n ju red m a y g r a d u a l l y re turn 

t o n o r m a l . I f t h e c l o t is a b s o r b e d , a n d l i t t le d a m a g e has b e e n d o n e t o t h e 

s u r r o u n d i n g s t ruc tures , t h e p a t i e n t wi l l r e c o v e r ; i f i t is n o t a b s o r b e d , h e wi l l 

r e m a i n p a r a l y s e d , t h o u g h s o m e i m p r o v e m e n t m a y t a k e p l a c e as t h e s u r r o u n d i n g 

t issues hea l . T h e p r o g n o s i s is be s t in y o u n g p e o p l e . 

F I R S T M O N T H 

T h e p a t i e n t wi l l b e in b e d . T h e masseuse m u s t t a k e ca re n o t t o d i s t u r b h i m 

m o r e t h a n is a b s o l u t e l y necessa ry . H e s h o u l d n o t b e m o v e d in b e d , still less 

a s k e d t o m o v e h i m s e l f ; n o r s h o u l d h e b e e x c i t e d o r s t i m u l a t e d in a n y w a y b y 

t h e o p e r a t o r ' s m a n i p u l a t i o n s , m a n n e r , o r c o n v e r s a t i o n . 

S U P P O R T . — S p l i n t s are n o t o f t e n u sed . T h e h a n d m a y b e left free, p r o -

v i d e d su i tab le m o v e m e n t s are g i v e n f r e q u e n t l y ; b u t t h e f o o t s h o u l d b e k e p t 

in p o s i t i o n b y a sp l in t o r b y s a n d - b a g s , a n d a c r ad l e p l a c e d o v e r b o t h fee t t o k e e p 

off t h e pressure o f t h e b e d c l o t h e s . 

P H Y S I C A L T R E A T M E N T m a y b e g i n a d a y o r so af ter t h e a t t a c k , p r o -

v i d e d tha t i t is o f a su i t ab le k i n d . 

M A S S A G E . — T h i s s h o u l d b e o f a s o o t h i n g a n d r h y t h m i c cha rac t e r , s l o w a n d 

fa i r ly d e e p , w h e t h e r t h e pa t i en t ' s l i m b s a re spas t i c o r n o t . I t s h o u l d c o n s i s t 

o f e fneurage , k n e a d i n g , a n d s t rok ing . N o s t imu la t ing m o v e m e n t s m u s t b e 

u s e d , e v e n i f t h e e a r l y r i g id i t y has p a s s e d off a n d t h e la te r i g id i ty n o t y e t 

a p p e a r e d . A s a rule , o n l y t h e a f fec ted l i m b s are t r ea t ed . 

P A S S I V E M O V E M E N T S . — T h e p u r p o s e o f these is t o p r e v e n t t h e f o r m a t i o n 

o f ad h es i o n s in t h e j o i n t s , o r c o n t r a c t u r e s in t h e m u s c l e s . T h e y s h o u l d b e 

g i v e n s m o o t h l y a n d s l o w l y , b u t s t r o n g l y e n o u g h t o ensure t h e s t r e t ch ing o f t h e 

spas t i c m u s c l e s t o the i r full e x t e n t . W h e n spas t i c i t y has se t in , t h e b e g i n n i n g 

o f t h e p a s s i v e m o v e m e n t is diff icult . F o r in s t ance , in e x t e n d i n g t h e e l b o w , 

t h e spas t ic flexors resist s t r o n g l y a t first, b u t as t h e s t r e t ch ing c o n t i n u e s , t h e i r 
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res is tance w e a k e n s , a n d t h e e n d o f t h e m o v e m e n t is e a s y . Care m u s t b e t a k e n 

n o t t o j e r k t h e l i m b a t th is s tage , o r s p a s m wi l l aga in b e e x c i t e d . 

T h e b e g i n n e r is o f t e n w o r r i e d b y t h e o c c u r r e n c e o f ank l e c l o n u s w h e n she 

a t t e m p t s t o dors i f lex t h e ank le . T h i s g e n e r a l l y h a p p e n s w h e n t h e p a t i e n t is 

n o l o n g e r in b e d , a n d is b e i n g t r e a t e d in ha l f - ly ing o n a p l i n t h w i t h a foo t - r e s t , 

o r in an a rm-cha i r w i t h h i s fee t ra ised. I t is a l so a d i s tu rb ing fea tu re in a 

m o n o p l e g i a a f fec t ing t h e l o w e r l eg o n l y , t h e t h i g h m u s c l e s b e i n g n o r m a l , s o 

t h a t t he k n e e is n o t h e l d r ig id . T o a v o i d t h e a n k l e c l o n u s , t h e m a s s e u s e m u s t 

k e e p t h e k n e e s t r a igh t—if she w i s h e d t o o b t a i n th i s ref lex, she w o u l d f lex t h e 

k n e e — a n d m u s t g r a s p t h e pa t i en t ' s f o o t as nea r t h e ank l e as pos s ib l e . P re s -

sure u n d e r t h e ba l l s o f t h e t o e s se ts u p a ref lex p r o d u c i n g p lan ta r - f l ex ion o f 

t he ank le—th i s h a p p e n s n o r m a l l y in w a l k i n g — a n d in t h e h e m i p l e g i c t h e ref lex 

c a n n o t b e inh ib i t ed , b u t t ake s t h e p a t h o l o g i c a l f o r m o f t h e c l o n u s . 

T h e ent i re t r e a t m e n t s h o u l d n o t o c c u p y m o r e t h a n 15 t o 2 0 m i n u t e s d u r i n g 

this ea r ly p e r i o d . 

A F T E R A M O N T H O R L A T E R 

M A S S A G E is c o n t i n u e d in t h e s a m e m a n n e r as in t h e e a r l y s tages . T h e 

b a c k m a y b e t r e a t e d i f des i red , t h e p a t i e n t b e i n g g e n t l y t u r n e d o n t o t h e s o u n d 

s ide . A b d o m i n a l m a s s a g e , d a n g e r o u s u p t i l l n o w b e c a u s e i t raises t h e b l o o d -

pressure , m a y b e a d d e d i f t h e p a t i e n t is suffering f r o m c o n s t i p a t i o n o r flatulence, 

b u t t he d o c t o r s h o u l d first b e c o n s u l t e d . R h y t h m i c s t r ok ing a n d k n e a d i n g are 

t h e bes t m o v e m e n t s . 

P A S S I V E M O V E M E N T S s h o u l d b e c o n t i n u e d as b e f o r e . 

A C T I V E M O V E M E N T S m a y n o w b e g i v e n as p o w e r re turns , ass is ted a t first, 

t h e n free, t o o n e j o i n t a t a t i m e . W e h a v e t o t e a c h t h e w e a k e r m u s c l e s t o w o r k 

again , a n d t h e s t ronge r spas t i c g r o u p s t o r e l ax . T h e p a t i e n t m u s t n o t , h o w -

eve r , b e ove r - t i r ed , m e n t a l l y o r p h y s i c a l l y , a t a n y s tage . 

P R O G R E S S I O N 

E a c h case m u s t b e j u d g e d o n i t s o w n mer i t s , a n d t r e a t e d a c c o r d i n g l y . 

N e i t h e r in h e m i p l e g i a n o r in a n y o t h e r k i n d o f n e r v o u s disease, is i t o f t h e leas t 

use t o a t t e m p t t o h u r r y p rogress , o r p u s h t h e p a t i e n t o n t o o q u i c k l y . T o d o 

s o is t o de fea t o n e ' s o w n o b j e c t , a n d n o w o r k e r w h o is n o t p r e p a r e d t o h a v e 

p a t i e n c e s h o u l d u n d e r t a k e t h e t r e a t m e n t o f a n e r v e ca se . If, i n a n e x c e s s o f 

zeal , o r an o u t b u r s t o f e x a s p e r a t i o n , w e g i v e t h e p a t i e n t t o o l o n g a t r e a t m e n t , 

o r a sk h i m t o d o m o r e t h a n a t t h a t t i m e h e c a n o r o u g h t t o d o , w e shal l find, 

t h e n o r la ter , t h a t n o t o n l y h a v e w e d o n e h i m n o g o o d , b u t t h a t w e h a v e 

a c t u a l l y d o n e h i m h a r m . 

M A S S A G E b e c o m e s less, a n d exerc i ses m o r e , i m p o r t a n t as t h e p a t i e n t 

p rogresses . S o m e w o r k e r s g r a d u a l l y l e a v e i t off e x c e p t in cases w h e r e a t r o p h y 

o c c u r s ; o the r s p re fe r t o c o n t i n u e i t , b e c a u s e i t c e r t a i n ly s o o t h e s t h e p a t i e n t 

a n d re l ieves t h e s p a s m , e v e n t h o u g h th i s re l ief m a y b e m e r e l y t e m p o r a r y . 

P A S S I V E M O V E M E N T S s h o u l d b e c o n t i n u e d as l o n g as s p a s m is p resen t . 
E X E R C I S E S . — 

Re-education Exercises.— T h e e a r l y a c t i v e m o v e m e n t s s h o u l d b e as 

s i m p l e as pos s ib l e , a n d s h o u l d t a k e p l a c e in o n l y o n e j o i n t a t a t i m e , s o t h a t 

t he p a t i e n t m a y g i v e al l his a t t e n t i o n t o t h e c o n t r o l o f t h a t j o i n t . F o r i n s t a n c e , 

he m a y b e t o l d t o e x t e n d t h e e l b o w , a n d a l l o w e d m e a n w h i l e t o h o l d t h e wr i s t 

f l exed a n d t h e f o r e a r m p r o n a t e d ; t h e n he a t t e m p t s sup ina t ion , t h e e l b o w 

a n d wr is t b e i n g k e p t f l exed . T h e s a m e p l a n is f o l l o w e d w i t h r e g a r d t o t h e 

m o v e m e n t s o f t h e o t h e r j o i n t s . L a t e r o n , h e s h o u l d b e t a u g h t t o h o l d o n e 

j o i n t c o r r e c t e d w h i l e exe r c i s i ng a n o t h e r ; e .g. , h e m a y e x t e n d t h e e l b o w wh i l e 

h o l d i n g t h e f o r e a r m s u p i n a t e d , o r e x t e n d t h e wr i s t w i t h t h e e l b o w s t ra ight . 
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H e thus learns t o c o n t r o l t w o j o i n t s a t a t i m e . G r a d u a l l y , he is t a u g h t 

t o c o n t r o l t h e w h o l e l i m b . F o r ins t ance , A r m - r a i s i n g - s i d e w a y s t o t h e ve r t i c a l 

wi l l i n v o l v e c o n t r o l o f all t h e j o i n t s o f t h e a r m a n d shou lde r , i f c o r r e c t l y 

p e r f o r m e d . L a t e r still , m o r e e l a b o r a t e m o v e m e n t s , s u c h as 2 - A r m - b e n d i n g 

a n d - s t re tch ing f o r w a r d , u p w a r d , o u t w a r d , a n d d o w n w a r d , m a y b e a d d e d . 

T h e sma l l fine m o v e m e n t s o f t h e h a n d a n d fingers are t h e las t t o re turn . 

T h e p a t i e n t s h o u l d b e m a d e t o p i c k u p a n d p u t d o w n ( the la t te r is t h e m o r e 

diff icul t ) ba l l s o r o t h e r sma l l o b j e c t s . M a n y k i n d s o f g a m e s are useful a t th i s 

s t a g e — t h r o w i n g o f ba l l s , r ings , o r q u o i t s . T h e s e t e a c h c o - o r d i n a t i o n o f m o v e -

m e n t . F i n a l l y , t h e p a t i e n t s h o u l d p rac t i se t h e o r d i n a r y o c c u p a t i o n s o f his o r 

her l i f e—wri t ing , s ewing , a n d so fo r th . I t is needless t o s a y t h a t m a n y pa t i en t s 

n e v e r r e c o v e r suff ic ient ly t o b e a b l e t o d o s u c h t h ings . 

T h e l o w e r e x t r e m i t y is easier t o dea l w i t h , b u t t r e a t m e n t s h o u l d b e o n t h e 

s a m e l ines. Re-education in walking is t h e m a i n p r o b l e m here . W e h a v e t o 

t e a c h t h e pa t i en t t o flex h is h i p a n d k n e e , a n d dors i f lex h is f o o t , in o r d e r t o 

a v o i d t h e a b d u c t i o n o f t h e h i p , a n d t h e e x a g g e r a t e d t i p p i n g o f t h e p e l v i s as t h e 

l eg is ca r r i ed f o r w a r d . H e has a l so t o b e t a u g h t t o w a l k u p a n d d o w n stairs , 

t o sit d o w n a n d g e t u p . A l l these c o m p l e x m o v e m e n t s m a y a t first b e b r o k e n 

u p i n t o the i r c o m p o n e n t par t s , as in t h e case o f a t a b e t i c pa t i en t (see p p . 1 3 9 - 1 4 1 ) . 

Exercises to Produce Relaxation and Rhythmic Movement (see p p . 1 9 5 , 2 0 0 , 

2 0 1 ) . T h e s e are m o s t v a l u a b l e , a n d s h o u l d a l w a y s f ind a p l a c e in t h e s c h e m e . 

H e a d - r o l l i n g a n d t runk- ro l l ing , d o n e a c t i v e l y b y t h e pa t i en t , a n d r h y t h m i c 

s w i n g i n g o f a r m a n d l eg are u s e f u l ; a n y exe rc i se o r p o s i t i o n t h a t decreases t h e 

o v e r t o n e o f t h e m u s c l e s s h o u l d b e n o t e d , a n d e m p l o y e d f r equen t ly . W e m u s t 

n o t f o r g e t t h a t d e e p b r e a t h i n g p r o m o t e s r e l axa t i on . 

Pulley Exercises.—The p u l l e y is a m o s t v a l u a b l e p i e c e o f a p p a r a t u s in 

t h e t r e a t m e n t o f la te cases o f h e m i p l e g i a . I f t h e ' d o u b l e p u l l e y ' is u sed , t he se 

exerc i ses cons t i t u t e a f o r m o f s t r i n g pas s ive m o v e m e n t c o m b i n e d w i t h ass is ted 

a c t i v e m o v e m e n t , s ince t h e s o u n d a r m is in a p o s i t i o n t o h e l p t h e p a r a l y s e d o n e . 

A p u l l e y w i t h a w e i g h t a t o n e e n d o f t h e c o r d m a y a lso b e u sed , in w h i c h case 

t h e w e i g h t m a y b e a r r anged t o c o n t r i b u t e e i ther ass is tance o r res is tance t o t h e 

m o v e m e n t . ( R e s i s t a n c e , h o w e v e r , is r a re ly r equ i r ed . ) D r . M e n n e l l ' s w e l l -

k n o w n appa ra tu s is e x c e l l e n t f o r th is p u r p o s e , o r s o m e s imp le r f o r m o f p u l l e y 

c a n eas i ly b e e x t e m p o r i z e d in t h e pa t i en t ' s o w n h o m e . 

Exercises for Co-ordination and General Exercises.—Those pa t i en t s 

w h o are f o r t una t e e n o u g h t o h a v e c o m p l e t e l y , o r a l m o s t c o m p l e t e l y , r e c o v e r e d 

t h e n o r m a l use o f the i r l i m b s , m a y c o n c l u d e the i r t r e a t m e n t b y a sho r t c o u r s e 

o f genera l exerc i ses o f a v e r a g e s t reng th , in w h i c h m o v e m e n t s fo r c o - o r d i n a t i o n 

s h o u l d h a v e a la rge p l a c e . 

T h i s d o e s n o t , o f c o u r s e , a p p l y t o e lde r ly pa t i en t s , o r t o t h o s e w h o are in a n y 

d a n g e r o f a n o t h e r haemorrhage , s u c h as sufferers f r o m ar ter iosc leros is . P e o p l e 

w i t h hear t d isease s h o u l d b e a p p r o p r i a t e l y t r e a t e d a c c o r d i n g t o t h e k i n d o f 

l es ion presen t . 

C E R E B R A L P A R A L Y S E S O F I N F A N C Y 

C A U S E S . — T h e s e af fec t ions are d u e t o disease o r i n ju ry o f t h e b r a in b e f o r e 

b i r th , du r ing b i r th , o r in i n f a n c y o r ea r ly c h i l d h o o d . ( 1 ) Before birth, t h e 

t r o u b l e is d u e t o i n ju ry o r d isease o f t h e m o t h e r a f fec t ing t h e foetus. ( 2 ) 

During birth, injuries m a y o c c u r in t h e c o u r s e o f a difficult l a b o u r , a n d are 

s o m e t i m e s d u e t o t h e pressure o f i n s t rumen t s o n t h e ch i ld ' s h e a d . ( 3 ) After 

birth, t h e c h i e f causes o f t r o u b l e are t h e in fec t ious diseases o f c h i l d h o o d , w h i c h 

m a y l e a d t o men ing i t i s o r encepha l i t i s . 

T Y P E S O F P A R A L Y S I S . — T h e s e cons i s t o f : ( 1 ) Hemiplegia, a f fec t ing t h e 

u p p e r a n d l o w e r ex t r emi t i e s o n o n e s ide o f t h e b o d y o n l y . ( 2 ) Paraplegia, 
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-The s y m p t o m s are t h e s a m e as t h o s e p resen t 

para lys i s o f b o t h l o w e r , o r b o t h u p p e r , ex t r emi t i e s . T h e legs are m u c h m o r e 

o f t e n a f fec ted t h a n t h e a r m s . ( 3 ) Diplegia, a pa ra lys i s o f all f o u r l i m b s , t h o u g h 

s o m e t i m e s in v a r y i n g degrees . 

H e m i p l e g i a u s u a l l y arises in i n f a n c y as t h e resul t o f s o m e in fec t ious disease . 

Pa rap l eg i a a n d d i p l e g i a are m o r e o f t en c a u s e d b y an i n ju ry a t b i r t h o r b y a 

pre-nata l i n f e c t i o n . T h e y are s o m e t i m e s k n o w n as ' L i t t l e ' s d i s e a s e ' . 

S Y M P T O M S . — 

I N F A N T I L E H E M I P L E G I A . -

in adu l t s . B u t tremor o r 

athetosis is m o r e c o m m o n , 

a n d t h e a f fec ted s ide o f t h e 

b o d y d o e s n o t d e v e l o p no r -

m a l l y . 

D I P L E G I A A N D P A R A -

P L E G I A . — T h e ' scissor-gaif is 

gene ra l l y t he m o s t m a r k e d 

s y m p t o m , b e i n g d u e t o 

s p a s m o f t h e a d d u c t o r s , 

w h i c h causes t h e c h i l d t o 

c ross his legs as he w a l k s 

(Fig. 6 9 ) . M o r e o v e r , he 

c a n n o t b r ing his heels t o 

t h e g r o u n d , b e c a u s e o f t h e 

r ig id i ty o f t h e g a s t r o c n e m i u s . 

T h e face m a y b e a f fec ted . 

T h e c h i l d is s l o w in d e v e l o p -

ing, a n d d o e s n o t sit u p unt i l 

l o n g af ter t h e usual t i m e , n o r 

d o e s he a t t e m p t t o w a l k 

unt i l v e r y l a t e—the a b o v e -

m e n t i o n e d s p a s m m a k i n g it 

a l m o s t , o r qu i t e , i m p o s s i b l e 

f o r h i m t o m a i n t a i n his 

b a l a n c e . Aphasia (see p . 1 1 7 ) 

m a y b e p resen t , o r t he 

s p e e c h m a y b e v e r y in-

d i s t i n c t f r o m spas t i c i t y o f 

t h e m u s c l e s o f a r t i cu la t ion . 

Deformities are l iab le t o 

o c c u r as a resu l t o f t h e 

spas t i c i ty , e spec i a l l y t a l ipes 

e q u i n u s . 

I n a n y o f these cases , the re m a y b e mental deficiency. I t is m o s t c o m m o n in 

diplegic ch i ld ren . 

T H E O U T L O O K . — I n m o s t o f t hese t r a g i c cases , w e h a v e t o r e c o g n i z e t h e 

f a c t t h a t t h e p a t i e n t wi l l n e v e r b e as o t h e r ch i ld ren . T h e d a m a g e is d o n e 

a n d c a n n o t b e u n d o n e . A l l w e c a n d o is t o t r y a n d m a k e t he c h i l d as h a p p y , 

as useful , a n d as efficient as is p o s s i b l e in t h e c i r c u m s t a n c e s . T h e r e are , o f 

c o u r s e , m a n y different deg rees o f d i sab i l i ty . 

1 . T H E R E IS T H E M E N T A L L Y D E F I C I E N T C H I L D W I T H D I P L E G I A O R P A R A -

P L E G I A . — H e r e w e c a n d o l i t t le . Merc i fu l ly , th is c h i l d wi l l n o t real ize w h a t 

h e has los t . H e s h o u l d b e p l a c e d in a n ins t i tu t ion , w h e r e he w i l l g e n e r a l l y b e 

h a p p i e r t h a n he w o u l d b e a t h o m e . W e h a v e t o r e m e m b e r , h o w e v e r , t h a t 

Fig. 69.- -Congenital cerebral diplegia, 
progression. 

Cross-legged 
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m a n y o f these ch i ld ren are n o t rea l ly m e n t a l l y def ic ient , b u t m e r e l y b a c k w a r d 

b e c a u s e t h e y are d e p r i v e d o f t h e n o r m a l ch i l d ' s o p p o r t u n i t i e s o f a c q u i r i n g 

i n f o r m a t i o n , e spec i a l l y i f the i r s p e e c h b e a f fec ted . T h i s t y p e o f c h i l d n e e d s 

t ra in ing b y t h o s e sk i l led in th is k i n d o f w o r k , b u t s o m e t h i n g m a y b e d o n e b y 

t he m e d i c a l g y m n a s t b y ca re a n d s y m p a t h y . 

2 . T H E R E IS T H E D I P L E G I C , H E M I P L E G I C , O R P A R A P L E G I C T Y P E W H O S E 

S P E E C H IS U N A F F E C T E D A N D W H O S E M I N D IS N O R M A L . — I f t h e a r m s are n o t 

i n v o l v e d , th is c h i l d has a fu ture b e f o r e h i m , s ince he m a y u n d e r t a k e , a n d e x c e l 

in, a n y s e d e n t a r y o c c u p a t i o n . I f t h e a r m s are se r ious ly a f fec ted , t h e h a n d i c a p 

is m u c h grea te r ; f o r t u n a t e l y , th is is ra re ly t h e ca se . T h e v i c t i m o f a r igh t -

s ided h e m i p l e g i a is a l so a t a g rea te r d i s a d v a n t a g e t h a n t h e p a r a p l e g i c c h i l d . 

B u t in all these cases m u c h i m p r o v e m e n t c a n o f t e n b e p r o d u c e d . 

3 . T H E C H I L D W H O S E A R M S , L E G S , A N D S P E E C H H A V E A L L S U F F E R E D , B U T 

W H O S E M I N D IS N O R M A L . — T h i s is t h e m o s t p a t h e t i c case o f al l . T h e a p h a s i c 

ch i l d o f t en suffers f r o m s o m e deg ree o f m e n t a l i m p a i r m e n t , b u t i t is q u i t e 

pos s ib l e f o r t he s p e e c h t o b e e x t r e m e l y ind i s t inc t , f r o m spas t i c i t y o r i n c o -

o r d i n a t i o n o f t he m u s c l e s o f a r t i cu la t ion , a n d y e t f o r t h e p a t i e n t t o h a v e a 

n o r m a l o r e v e n s u p e r n o r m a l m e n t a l i t y . H e wi l l s o o n e r o r la te r real ize t h e 

e x t e n t o f his d e p r i v a t i o n , a n d v e r y s y m p a t h e t i c t r e a t m e n t is neces sa ry in t h e 

t ra in ing o f s u c h a ch i ld . Y e t e v e n in s u c h c i r c u m s t a n c e s i t is pos s ib l e f o r h i m 

— l i k e t h e e v e n m o r e t r ag i ca l l y h a n d i c a p p e d b l i n d d e a f - m u t e — t o ' m a k e g o o d ' . 

I n e x h a u s t i b l e p a t i e n c e is r e q u i r e d in t r ea t ing these cases . S y m p a t h y , t a c t , 

l o v e o f ch i ld ren , t h e spir i t o f p l a y , t h e p o w e r o f s t imu la t i on a n d e n c o u r a g e m e n t , 

are all n e e d e d . B u t i t is inf in i te ly w o r t h w h i l e . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — S p l i n t s are u s e d as r equ i red . A n a t t e m p t 

m u s t b e m a d e t o o b t a i n relaxation e v e n i f i t b e o n l y t e m p o r a r y . H o t b a t h s — 

w h i r l p o o l ba th s i f o b t a i n a b l e — a n d su i tab le e lec t r i ca l t r e a t m e n t , m a y b e t r i ed , 

a n d s o o t h i n g massage—eff leurage , r h y t h m i c k n e a d i n g a n d s t r o k i n g — w i t h 

pas s ive m o v e m e n t s , s h o u l d b e g i v e n , t h e p a t i e n t b e i n g k e p t w a r m a n d 

c o m f o r t a b l e du r ing t r e a t m e n t . 

E X E R C I S E S . — I f t h e ch i l d , a t t he age o f 1 8 m o n t h s o r 2 y ea r s , c a n n o t sit 

u p , efforts m u s t b e m a d e t o t e a c h h i m t o d o s o . T h e n walking m u s t b e 

t a u g h t , o n t he s a m e l ines as in adu l t cases . W e shal l t r y t o g e t t h e c h i l d 

t o k e e p his legs apar t . H e m a y b e e n c o u r a g e d t o r ide as t r ide r o c k i n g h o r s e s , 

o r h o b b y - h o r s e s , a n d t o p l a y a t ba l l g a m e s , n inep ins , e t c . W e n e e d n o t b e 

t o o pa r t i cu la r as t o how m o v e m e n t s are p e r f o r m e d so l o n g as w e c a n t e a c h 

t h e ch i l d t o g e t a b o u t a n d h e l p himself . A s he g r o w s o lde r , he m a y d o t h e 

s a m e exerc i ses as adu l t pa t i en t s w i t h spas t i c p a r a l y s i s — r h y t h m i c a n d p u l l e y 

exerc i ses , e t c . (see p . 1 2 0 ) . T h e less seve re cases m a y a t t e m p t o r d i n a r y f ree 

exe rc i ses , o r p l a y ca re fu l ly c h o s e n g a m e s . S o m e pa t i en t s w i t h v e r y s l igh t 

h e m i p l e g i a o r m o n o p l e g i a (see above) m a y s o m e t i m e s e v e n j o i n w i t h o t h e r 

ch i ld ren in an exe rc i se c lass , p r o v i d e d t h e t e a c h e r k e e p s an e y e o n t h e m a n d 

a l l o w s f o r t h e i r disabi l i t ies . I t is far be t t e r f o r t h e m n o t t o r ega rd t h e m s e l v e s 

as q u i t e different f r o m o t h e r ch i ld ren , a n d j o i n i n g w i t h o the r s in c lass m a y 

o b v i a t e th is . S u c h t r e a t m e n t is , o f c o u r s e , o n l y su i tab le f o r t h o s e w i t h v e r y 

s l ight d i sab i l i ty . 

M E N T A L T R A I N I N G o f du l l o r b a c k w a r d ch i ld ren w h o are a l so p a r a l y s e d 

in th is w a y is a m a t t e r f o r e x p e r t s . N e v e r t h e l e s s , w h i l e t r ea t ing t h e p h y s i c a l 

c o n d i t i o n , w e shall d o w e l l t o t r y a n d a rouse t he ch i l d ' s in teres t in his s u r r o u n d -

i n g s — t o m a k e h i m n o t i c e t h e o b j e c t s w i t h w h i c h he p l a y s ; t o c o u n t his n ine -

p ins , ba l l s , o r b e a d s , o r t o te l l us t h e c o l o u r o f t h e m . W e m a y s h o w h i m p i c t u r e s 

in b o o k s a n d ask h i m w h a t t h e y represent . I f t h e s p e e c h is a f fec ted , w e m a y 
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t r y a n d g e t h i m t o s a y first s ingle w o r d s , a n d t h e n sho r t s en tences . F o r 

ins tance , he m a y b e t a k e n t o t h e w i n d o w , a n d a s k e d w h a t he sees, as w e l l as 

o t h e r s imp le ques t i ons , r equ i r ing a t first o n l y o n e w o r d as a n a n s w e r . S o m e 

o f these ch i ld ren are b e s t t r e a t e d a w a y f r o m o t h e r pa t i en t s f o r a t i m e , in a 

r o o m a lone , o r in a c o r n e r s c r e e n e d off, in o r d e r t o secure the i r a t t e n t i o n — a 

difficult m a t t e r a m o n g m a n y d i s t r ac t ing in f luences . 

O P E R A T I V E T R E A T M E N T . — O p e r a t i o n s are s o m e t i m e s p e r f o r m e d f o r 

rel ief o f s p a s m o f t h e c a l f m u s c l e s , a d d u c t o r s , e t c . T h e s e cons i s t o f s e v e r a n c e * o r 

c rush ing o f t h e ne rves , o r pa r t s o f t h e ne rves , t o these m u s c l e s ( e .g . , t h e o b t u r a t o r 

n e r v e o r t h e b r a n c h e s f r o m t h e in terna l p o p l i t e a l n e r v e t o t h e g a s t r o c n e m i u s ) . 

T h e t e n d o Ach i l l i s is s o m e t i m e s d i v i d e d o r l e n g t h e n e d . S p e c i a l a p p a r a t u s is 

u sed a f t e rwards t o re ta in t h e l i m b s in c o r r e c t p o s i t i o n , a n d as s o o n as w a l k i n g 

is a l l o w e d , r e - e d u c a t i o n is c o n t i n u e d . Careful a f t e r - t r ea tmen t is essent ial . 

N.B.—The child's spine must be carefully watched for signs of scoliosis. 

I t s 

P R I M A R Y S P A S T I C P A R A P L E G I A 

(Primary Lateral Sclerosis) 

A spas t ic para lys i s o f b o t h legs , d u e t o d isease o f t h e p y r a m i d a l t r ac t s . 

E T I O L O G Y . — T h i s d isease g e n e r a l l y b e g i n s u n d e r t h e age o f 4 0 . 

cause is u n k n o w n . I n j u r y , e x p o s u r e , a n d t o x i n s p r e d i s p o s e t o it . 

P A T H O L O G Y . — T h e disease cons i s t s o f a d e g e n e r a t i o n o f t h e d i r e c t a n d 

c ros sed p y r a m i d a l t r ac t s , g e n e r a l l y in t h e 

c e r v i c a l r e g i o n (Fig. 70). T h e sc l e ro t i c 

p r o c e s s m a y e x t e n d la te r t o o t h e r t r ac t s in 

t he c o r d . 

S Y M P T O M S . — T h e onset is g radua l , a n d 

the c o u r s e l o n g a n d s l o w . T h e legs s h o w 

signs o f a t y p i c a l u p p e r m o t o r n e u r o n 

para lys i s . T h e r e is m a r k e d spasticity, t h e 

h i p a n d k n e e b e i n g e x t e n d e d , t h e f o o t 

p l an ta r - f l exed , a n d t h e t h i g h s s t r o n g l y a d -

d u c t e d . The gait, t he re fo re , is charac te r i s t i c . 

T h e p a t i e n t w a l k s o n his t o e s , a n d t h e s p a s m 

o f t he p o w e r f u l a d d u c t o r s causes h i m t o c ross 

h is legs , p r o d u c i n g t h e 4 s c i s s o r - g a i t \ The 

reflexes are inc reased , a n d t he p a t h o l o g i c a l ref lexes p resen t (see p . 1 0 9 ) T h e r e i s 

n o atrophy, n o r o t h e r t r o p h i c c h a n g e , n o r a n y sensory loss. The sphincters are 

n o r m a l ti l l la te in t he d isease . La t e r , t h e d e g e n e r a t i o n m a y e x t e n d t o o t h e r 

reg ions o f t h e c o r d , c a u s i n g a d d i t i o n a l s y m p t o m s o r a fatal issue. 

Tumours of the cord often produce a similar result as regards paralysis, 
but in many cases pain is a prominent symptom. 

T r e a t m e n t . — 

T h e s e cases are t r e a t e d o n t h e s a m e l ines as h e m i p l e g i a (see p p . 1 1 9 , 1 2 0 ) r 

t h o u g h , o f c o u r s e , t h e p r o g n o s i s is n o t so g o o d . Re-education in walking m u s t 

b e a t t e m p t e d . 

I n s e c o n d a r y p a r a p l e g i a t u m o u r s are s o m e t i m e s r e m o v e d b y o p e r a t i o n . I f 

this is successfu l , t he re m a y b e c o n s i d e r a b l e i m p r o v e m e n t , b u t in m a n y cases 

t he m o s t t h a t c a n b e d o n e is t o re l ieve pressure . A f t e r t h e w o u n d is hea led , 

a n d t he p a t i e n t h a s r e c o v e r e d f r o m t h e s h o c k o f t h e o p e r a t i o n , h e m a y b e g i n , o r 

r e s u m e , t r e a t m e n t f o r t h e s p a s t i c c o n d i t i o n in t h e s a m e w a y as t h e h e m i p l e g i c 

o r p a r a p l e g i c p a t i e n t . T h e s u r g e o n w i l l d e c i d e w h e n h e is t o g e t u p . 

Fig. 70.—Primary spastic para-
plegia. A , Crossed pyramidal tract; 
B, Direct pyramidal tract. 

* Stoffel's operation. See Jones and Lovett, Orthopedic Surgery, Chapter xx, p. 422. 

- A 
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I I . L E S I O N S O F T H E L O W E R M O T O R N E U R O N 

Fig. 7 1 . — A c u t e anterior 
poliomyelitis. A , Anterior horn ; 
B , Anterior nerve-root. 

A C U T E A N T E R I O R P O L I O M Y E L I T I S 

(Infantile Paralysis) 

A n a c u t e i n f l a m m a t i o n o f t h e an te r io r ho rns o f t h e spinal g r e y m a t t e r 

{Fig. 7 1 ) . 

E T I O L O G Y . — T h e disease is d u e t o a bacillus w h i c h has n o t y e t b e e n defi-

n i t e ly ident i f ied . A p a r t f r o m h u m a n be ings , n o an imal s e x c e p t m o n k e y s are 

c a p a b l e o f c o n t r a c t i n g it . 

I t m a y b e epidemic o r sporadic, b o t h f o r m s gene ra l l y a p p e a r i n g in h o t w e a t h e r . 

T h e e p i d e m i c f o r m a t t a c k s b o t h ch i ld ren a n d adul t s , a n d is o f t en fata l . Ser ious 

o u t b r e a k s o c c u r f r o m t i m e t o t i m e in A m e r i c a , N o r w a y , S w e d e n , e t c . , b u t are 

rare, a n d n o t so w i d e s p r e a d , in th is c o u n t r y . 

T h e s p o r a d i c f o r m , t h o u g h its af ter-resul ts a re 

o f t en l a m e n t a b l e , is n e v e r fa ta l . I t g e n e r a l l y 

a t t a c k s ch i ld ren b e t w e e n t h e ages o f 1 a n d 4 

yea r s , t h o u g h n o age is i m m u n e . 

T h e disease is infectious du r ing t h e a c u t e s t age , 

t h e nasal sec re t ions b e i n g t he v e h i c l e o f i n fec t ion , 

t h e bac t e r i a en te r ing b y w a y o f t h e m u c o u s 

m e m b r a n e s o f n o s e a n d t h r o a t . I t c a n p r o b a b l y 

b e sp r ead b y carr iers w h o d o n o t t h e m s e l v e s 

c o n t r a c t t h e disease . T h e i n c u b a t i o n p e r i o d is 

6 t o 8 d a y s . 

F r o m t h e nasal m u c o u s m e m b r a n e t h e b a c t e r i a 

are ca r r i ed b y t h e l y m p h a t i c s t o t h e sp ina l c o r d , w h e r e t h e y a t t a c k t h e an te r io r 

h o r n s o f t h e g r e y m a t t e r . 

P A T H O L O G I C A L C H A N G E S . — T h e v i rus a t t a c k s first t h e b l o o d - v e s s e l s o f 

t h e an te r io r ho rns , w h i c h b e c o m e e n g o r g e d a n d in f l amed . T h e m e m b r a n e s 

r o u n d t h e a f fec ted p a r t b e c o m e hyperaemic . T h e la rge m o t o r ce l l s o f t h e 

an te r io r ho rns swel l u p a n d degene ra t e , a n d t h e d e g e n e r a t i o n sp reads t o t h e 

anterior, ne rve - roo t s , a n d la te r t o t h e ne rve - t runks . T h e n e r v o u s e l e m e n t s 

i n t h e pa r t are t hus d e s t r o y e d , a n d t he neurog l i a , w h i c h is i nc reased in a m o u n t , 

t ake s the i r p l a c e . 

A s a resul t o f t he d e s t r u c t i o n o f these ce l ls , t h e m u s c l e s , c u t off f r o m the i r 

t r o p h i c cen t res , a l so s h o w signs o f d e g e n e r a t i o n ; t h e y b e c o m e flaccid, a n d 

a t r o p h y sets in ea r ly ; i f a w h o l e m u s c l e is t h u s d e s t r o y e d , i t e n d s b y b e c o m i n g 

m e r e l y a fibrous o r f a t t y mass . 

Polio-encephalitis is t h e resul t o f t he s a m e v i rus , b u t in th is case it is 

t he g r e y m a t t e r o f t h e h ighe r cen t res t h a t is a t t a c k e d . T h e nuc le i o f t h e 

c ran ia l ne rves are gene ra l l y i n v o l v e d , a n d t he re m a y b e a t t h e s a m e t i m e a 

les ion in t h e c o r d . T h e v i t a l cen t res in t h e p o n s a n d m e d u l l a are n o t i m p l i c a t e d . 

S Y M P T O M S . — 

T H E A C U T E S T A G E . — 

The onset is a c u t e , a n d u sua l l y febr i le , t h e f eve r r e ach ing its he igh t a t 

a b o u t t he t h i rd d a y . I n t w o o r t h ree d a y s t h e para lys i s appear s , b u t e v e n 

be fo re th is the re m a y b e s igns o f i r r i ta t ion o f t h e m e n i n g e s — c e r v i c a l r ig id i ty , 

h y p e r e s t h e s i a a n d t enderness o f t h e l i m b s , w i t h v o m i t i n g o r e v e n c o n v u l s i o n s . 

T h e pa in in t h e l i m b s persis ts f o r s o m e w e e k s , a n d is i nc reased b y m o v e m e n t . 

The paralysis is o f t e n v e r y e x t e n s i v e a t first, s o m e t i m e s a f fec t ing al l 

f o u r l i m b s . I t s o o n c lears u p , e x c e p t in ce r ta in l i m b s o r g r o u p s o f m u s c l e s , 

w h i c h r ema in p o w e r l e s s . T h i s is b e c a u s e , du r ing t h e a c u t e s tage , m a n y ce l l s 



DISEASES OP THE MOTOR NEURONS 1 2 5 

n o t a c t u a l l y d e s t r o y e d are c o m p r e s s e d b y t h e p r o d u c t s o f t h e i n f l a m m a t i o n , 

a n d thus t e m p o r a r i l y p u t o u t o f a c t i o n . A s t h e i n f l a m m a t i o n subs ides , t he se 

ce l l s g r a d u a l l y r e s u m e the i r ac t iv i t i e s . The residual paralysis va r ies g r e a t l y in 

e x t e n t ; all f o u r l i m b s m a y b e i n v o l v e d in different degrees , o r o n l y o n e 

m u s c l e g r o u p , o r e v e n a s ingle m u s c l e . T h e l o w e r l i m b s are m o r e f r equen t ly 

a f fec ted t h a n t h e u p p e r , t h e an te r io r t ib ia l g r o u p a n d p e r o n e i b e i n g m o s t 

o f t en p a r a l y s e d , and , n e x t t o these in f r e q u e n c y , t h e q u a d r i c e p s a n d g lu te i . 

I n t h e a r m , t h e d e l t o i d is t h e c h i e f sufferer. T h e para lys i s m a y b e s y m m e t r i c a l 

o r a s y m m e t r i c a l . I t is m o r e o f t en t he la t ter , e .g. , t h e an te r io r t i b i a l g r o u p 

m a y b e a f fec ted in o n e leg a n d t h e q u a d r i c e p s in t h e o the r . C o m p l e t e r e c o v e r y 

is v e r y rare. A s a rule, o n e a t t a c k con fe r s i m m u n i t y . 

L A T E R S T A G E . — 

The flaccid muscles soon atrophy. T h e l i m b l o o k s fa i r ly n o r m a l a t first, 

b u t s o o n t h e w a s t i n g b e c o m e s appa ren t . La t e r , t h e d e f e c t i v e c i r cu l a t i on cause s 

i t t o l o o k c o l d a n d b lue . The reflexes are los t in t h e a f fec ted pa r t s . Trophic 

changes t a k e p l a c e in t h e sk in a n d nails ; t h e g r o w t h o f b o n e is a r res ted , c a u s -

ing sho r t en ing o f t h e l i m b . Reaction of degeneration is p r e s e n t . Deformities 

t e n d t o d e v e l o p in t h e la te r s tages : t h e y are d u e t o s h o r t e n i n g o f t h e h e a l t h y 

an tagon i s t s o f t h e p a r a l y s e d g r o u p s , gene ra l l y ass is ted b y t h e pu l l o f g r a v i t y -

F o r e x a m p l e , t a l ipes e q u i n u s results f r o m para lys i s o f t h e an te r io r t ib ia l g r o u p 

a lone , w h i l e t h e c a l f m u s c l e s are in t ac t , o r flexion d e f o r m i t y o f t h e k n e e 

f r o m para lys i s o f t h e q u a d r i c e p s , w h i l e t h e ha ms t r i ngs are h e a l t h y . Sco l ios i s 

a p p e a r s e i ther b e c a u s e o n e l eg is s h o r t e n e d , o r o n e a r m p o w e r l e s s , o r else 

b e c a u s e o f uni la tera l pa ra lys i s o f a b d o m i n a l o r b a c k m u s c l e s , o r o f t h e p s o a s . 

T r e a t m e n t 

F o r the p u r p o s e o f d e s c r i b i n g t h e t r e a t m e n t , t h e c o u r s e o f t h e d isease m a y 

b e d i v i d e d i n t o th ree s t ages—the a c u t e , t h e c o n v a l e s c e n t , a n d t h e c h r o n i c . 

T H E A C U T E S T A G E 

T h i s i n c l u d e s t he init ial a t t a c k , a n d t h e p e r i o d i m m e d i a t e l y s u c c e e d i n g it , a n d 

lasts f r o m f o u r t o s ix w e e k s . T h e m o s t i m p o r t a n t p a r t o f t h e t r e a t m e n t a t 

th is t i m e is rest, w i t h a p p r o p r i a t e m e d i c a l measu re s a n d nurs ing . P r o p e r 

p r e c a u t i o n s h a v e t o b e t a k e n aga ins t i n f ec t i on . A s l o n g as t h e l i m b s are t e n d e r 

a n d pa infu l n o p h y s i c a l t r e a t m e n t c a n b e g i v e n , b u t a p p r o p r i a t e spl in ts s h o u l d 

b e a p p l i e d i f neces sa ry . T h e s e s h o u l d b e as l i gh t a n d s i m p l e as p o s s i b l e . A t 

t h e end o f th is p e r i o d , h o w e v e r , massage s h o u l d b e b e g u n — t h a t is, as s o o n 

as t he t ende rness o f t he l i m b s has d i s a p p e a r e d . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E s h o u l d b e o f t he l igh tes t de sc r i p t i on , a n d s h o u l d cons i s t o f 

effleurage, v e r y gen t l e kneading, a n d frictions r o u n d t h e j o i n t s . I t is m o s t i m -

p o r t a n t t o m a i n t a i n t h e c i r c u l a t i o n in t h e p a r a l y s e d m u s c l e s , w h i c h , c u t off 

f r o m the i r t r o p h i c cen t res , are u n a b l e t o o b t a i n a p r o p e r b l o o d - s u p p l y , a n d a re 

the re fo re w a s t i n g . I f n o t h i n g is d o n e t o r e m e d y th is , t h e y wi l l r e c e i v e l i t t le o r 

n o n o u r i s h m e n t , w a s t e p r o d u c t s wi l l a c c u m u l a t e , a n d d e g e n e r a t i o n wi l l b e has -

t e n e d . I t c a n n o t b e t o o m u c h e m p h a s i z e d , h o w e v e r , t h a t in a n y case o f flaccid 

para lys is , e s p e c i a l l y in t h e ea r ly s tages , t h e m a s s a g e s h o u l d b e o f t h e gen t l e s t 

k ind , g r ea t ca re b e i n g t a k e n n o t t o e x e r t t o o m u c h pressure o n t h e de l i ca t e 

m u s c l e s , w h i c h m i g h t so eas i ly b e b ru i sed o r in ju red . W e h a v e a l so t o r e m e m b e r , 

as D r . M e n n e l l p o i n t s o u t , 4 4 h o w s i m p l e i t is t o o v e r d o m a s s a g e t r e a t m e n t in 

these cases . A n y e x c e s s l eads t o p a r a l y t i c d i l a t a t ion ( o f vesse l s ) , w h i c h m e a n s 

t ha t t he s t a g n a t i o n o f t h e c i r c u l a t i o n — a l r e a d y p resen t t o s o m e e x t e n t as the 

resul t o f t he para lys i s—is inc reased b y o u r m a n i p u l a t i o n s , a n d t hus the v e r y 
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•evil w h i c h w e are a t t e m p t i n g t o r e m e d y is a c t u a l l y e n h a n c e d . " * F o r t h e s a m e 

reason , t h e t r e a t m e n t s h o u l d b e v e r y shor t , t h o u g h , i f pos s ib l e , t he p a t i e n t m a y 

b e t r e a t e d t w i c e o r e v e n th r i ce a d a y . 

T H E C O N V A L E S C E N T S T A G E 

T h i s f o l l o w s o n t he a c u t e s tage , a n d lasts f o r a b o u t t w o yea r s . T h i s is t h e 

m o s t i m p o r t a n t t i m e f r o m the p o i n t o f v i e w o f t he masseuse . I t is t h e p e r i o d 

o f r e c o v e r y , a n d th is c a n b e h a s t e n e d a n d m a d e m o r e c o m p l e t e b y careful a n d 

eff ic ient p h y s i c a l t r e a t m e n t . O u r a i m s , b r ie f ly s ta ted , are t o p r e v e n t t h e 

d e v e l o p m e n t o f c o n t r a c t u r e s a n d d e f o r m i t y , t o c h e c k a t r o p h y , a n d as far as 

p o s s i b l e t o r e - e d u c a t e t h e p a t i e n t in t h e use o f t h e in ju red m u s c l e s , o r , in cases 

w h e r e these are d a m a g e d b e y o n d r e c o v e r y , t o t e a c h h i m h o w bes t t o use his 

o t h e r m u s c l e s t o m a k e u p f o r the i r loss . 

G E N E R A L T R E A T M E N T A N D S U P P O R T O F T H E L I M B S . — 

A P P R O P R I A T E S P L I N T I N G is m o s t i m p o r t a n t f o r t w o reasons : firstly, t o 

p r e v e n t t h e sho r t en ing o f t h e h e a l t h y an t agon i s t s o f t h e p a r a l y s e d m u s c l e s , a n d , 

s e c o n d l y , t o a v o i d a n y s t r e t ch ing o f t h e p a r a l y s e d m u s c l e s t h e m s e l v e s — w h i c h 

s t r e tch ing , i f a l l o w e d e v e n f o r a sho r t t i m e , wi l l i n e v i t a b l y r e t a rd the i r 

r e c o v e r y , e v e n i f i t d o e s n o t in jure t h e m p e r m a n e n t l y . If, f o r i n s t ance , t h e 

q u a d r i c e p s are p a r a l y s e d , t h e k n e e s h o u l d b e k e p t in e x t e n s i o n ( n o t h y p e r -

•extension) ; i f t h e an te r io r t ib ia l g r o u p , t h e f o o t s h o u l d b e do r s i f l exed t o a r i gh t 

ang le a n d i n v e r t e d . I f t h e e x t e n s o r s o f t h e wr i s t are a f fec ted , a cock-up splint 

is u s e d ; i f t h e d e l t o i d , a n abduction splint. I f t he re is pa ra lys i s o f b a c k 

m u s c l e s , a spinal jacket s h o u l d b e w o r n . W h e n t h e c h i l d is a l l o w e d t o w a l k , 

a n d f o r th is p u r p o s e w e a r s i r on s u p p o r t s o r spec ia l b o o t s du r ing t h e d a y , his 

spl in ts s h o u l d b e r e p l a c e d a t n igh t . 

Splints should be made as light as possible. T h e h e a v y w o o d e n b a c k -

sp l in t s still o f t en u s e d f o r t h e legs o f infants a n d l i t t le ch i ld ren are q u i t e unsu i t -

a b l e , n o t o n l y b e c a u s e t h e y h a m p e r t h e m o v e m e n t s o f o t h e r pa r t s o f t h e b o d y 

b u t a l so b e c a u s e w h e n t h e c h i l d is ca r r i ed a b o u t , i t is i m p o s s i b l e t o p r e v e n t t h e 

w e i g h t f r o m d r a g g i n g o n t h e m u s c l e s o f t h e h i p , so tha t , i f p a r a l y s e d , t h e y a re 

fur ther in ju red , a n d i f h e a l t h y , t h e y are w e a k e n e d b y t h e s t r e t ch ing . A l u m i n i u m 

spl ints w i t h a p p r o p r i a t e s t raps are e x c e l l e n t , b u t e x p e n s i v e . C h e a p e r sp l in ts 

a r e m a d e o f a l l o y s o f a l u m i n i u m o r o t h e r m e t a l s ; t hese are n o t m u c h heav i e r , 

a n d are c e r t a i n ly a g r ea t i m p r o v e m e n t o n t h e w o o d e n v a r i e t y . A l l sp l in ts 

s h o u l d b e w e l l p a d d e d a n d spec ia l c a r e t a k e n t o p r o t e c t b o n y p o i n t s . Sp l in t -

sores d e v e l o p v e r y eas i ly o n these pa t i en t s , a n d , o n c e d e v e l o p e d , m a y b e diffi-

c u l t t o hea l . I f a l eg sp l in t i n c l u d e s t h e k n e e , a sma l l p a d s h o u l d b e p l a c e d 

b e n e a t h t h e j o i n t t o p r e v e n t h y p e r e x t e n s i o n . 

I N S T R U C T I O N S T O P A R E N T S O F P A R A L Y S E D C H I L D R E N . — W h e n the p a t i e n t 

is w e a r i n g spl in ts al l t h e t i m e , i t is as a rule i n a d v i s a b l e t h a t t h e p a r e n t s 

s h o u l d t a k e t h e m off b e t w e e n t r e a t m e n t s , as spl in ts are so o f t en i n c o r r e c t l y 

r e -app l i ed . I f t h e c h i l d is b e i n g t r e a t e d e v e r y d a y , t he re wi l l p r o b a b l y b e 

n o n e e d f o r r e m o v a l . I t is as w e l l , h o w e v e r , in t h e ca se o f b a b i e s a n d v e r y 

y o u n g c h i l d r e n w e a r i n g l o n g leg-spl in ts , t h a t t h e m o t h e r s h o u l d b e t a u g h t 

h o w t o r e m o v e a n d r e - a p p l y t h e m in case o f n e e d , as s h o u l d t h e y b e c o m e 

d a m p o r so i l ed , t h e y m a y cause m u c h d i s c o m f o r t t o t h e c h i l d a n d i r r i ta t ion t o 

his skin , a n d s u c h a c c i d e n t s m a y o c c u r a t w e e k - e n d s w h e n t h e c h i l d d o e s n o t 

a t t e n d t h e hosp i t a l f o r t r e a t m e n t , o r du r ing a n y t e m p o r a r y a b s e n c e d u e t o 

ch i ld i sh a i lmen t s . T h e masseuse in c h a r g e o f t h e case s h o u l d n o t m e r e l y show 

t h e m o t h e r h o w t o p u t o n t h e sp l in t , b u t see t h a t she is ab l e t o d o i t , m a k i n g 

h e r a p p l y i t severa l t i m e s u n d e r supe rv i s i on . T h e spl in ts t h e m s e l v e s , w h e n 

* Massage its Principles and Practice. 
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u s e d f o r l i t t le ch i ld ren , s h o u l d b e c o v e r e d w i t h s o m e w a t e r p r o o f ma te r i a l w h i c h 

c a n b e s p o n g e d i f i t b e c o m e s so i l ed , a t h i c k l a y e r o f w o o l b e i n g p l a c e d b e t w e e n 

th i s a n d t h e pa t i en t ' s l eg , w h i c h s h o u l d b e w r a p p e d u p w a r m l y . S o m e e x t r a 

w o o l a n d a spare b a n d a g e s h o u l d b e g i v e n t o t h e m o t h e r . She s h o u l d a l so 

h a v e e x p l a i n e d t o he r h o w she m a y assist t h e t r e a t m e n t b y k e e p i n g t h e p a r a l y s e d 

l i m b w a r m , a l o n g s t ra igh t k n i t t e d s t o c k i n g , m a d e l ike a b e d - s o c k , l a rge e n o u g h 

t o g o o v e r t h e sp l in t , b e i n g t h e bes t c o v e r i n g f o r a r m o r l eg . Cleanl iness is a l so 

m o s t i m p o r t a n t ; t h e sk in s h o u l d b e w a s h e d w i t h w a r m wa te r , a n d ca re fu l l y 

d r ied , a g o o d p o w d e r b e i n g u sed , e s p e c i a l l y o n t h e flexor a spec t s o f j o i n t s . I t 

s h o u l d a l so b e i m p r e s s e d u p o n t h e m o t h e r h o w m u c h he r c h i l d ' s r e c o v e r y 

d e p e n d s u p o n k e e p i n g t h e l i m b s u p p o r t e d in t h e c o r r e c t p o s i t i o n w h e n off t h e 

spl in t , a n d in n e v e r a l l o w i n g t h e m u s c l e s t o b e s t r e t c h e d f o r a m o m e n t . 

P e r s o n a l l y , I a m c o n v i n c e d t h a t n o a t t e m p t s h o u l d b e m a d e t o t e a c h 

t h e m o t h e r t o m a s s a g e t h e l i m b herself, n o r s h o u l d she b e a d v i s e d t o t r y a n d 

d o s o . I b e l i e v e th i s t o b e m o s t i m p o r t a n t ; m a s s a g e b y t h e unsk i l l ed is n o t 

o n l y ineffectual , b u t m a y b e d a n g e r o u s . T h e g i v i n g o f m o v e m e n t s , a c t i v e o r 

pass ive , is still m o r e s o , s a v e in a f e w e x c e p t i o n a l cases . I h a v e k n o w n a ca se 

w h e r e an en thus ias t i c fa ther , a d v i s e d t o g i v e ' f o r c e d ' m o v e m e n t s t o a c a s e o f 

ta l ipes e q u i n o - v a r u s , a c t u a l l y s u c c e e d e d in p r o d u c i n g a f rac tu re ; a n d a n o t h e r 

w h e r e t h e p a i n a n d swe l l ing o f a severa l w e e k s ' o l d f rac ture w e r e c o n s i d e r a b l y 

inc reased b y t h e ' m a s s a g e ' o f t h e pa t i en t ' s d a u g h t e r , w h o h a d b e e n ' s h o w n 

h o w t o d o i t ' b y t h e d o c t o r ! T h e d a n g e r in cases o f flaccid pa ra lys i s in i ts 

e a r ly s tages is e v e n grea te r . I t is e a sy f o r t h e t r a i n e d w o r k e r t o o v e r d o 

t h i n g s — h o w m u c h m o r e so f o r t h e w i l l i ng b u t unsk i l l ed r e l a t ive ! I f she d o e s 

m a k e a m i s t a k e , t h e t r a i n e d w o r k e r is ab l e t o r e c o g n i z e it , a n d m o d i f y o r 

c o r r e c t he r t r e a t m e n t , w h e r e a s i f t h e m o t h e r is a t faul t , nei t l ier she n o r t h e 

masseuse m a y rea l ize w h a t has h a p p e n e d , a n d t h e l a t t e r w i l l i n e v i t a b l y g e t t h e 

b l a m e i f t h e ca se d o e s n o t m a k e s a t i s f ac to ry p r o g r e s s . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — T h e l i m b m a y rest o n t h e sp l in t f o r p a r t o f t h e 

t r e a t m e n t i f c o n v e n i e n t . I f i t is r e m o v e d f r o m t h e sp l in t , i t m u s t b e s u p -

p o r t e d w i t h t h e p a r a l y s e d m u s c l e s k e p t sho r t ; e .g. , t h e d r o p p e d f o o t m u s t b e 

k e p t a t a r i gh t ang le . 

M A S S A G E . — A s t i m e passes , t h e m a s s a g e m a y b e m a d e m o r e s t i m u l a t i n g — 

t h a t is , t h e r h y t h m m a y b e q u i c k e n e d — b u t i t s h o u l d n e v e r a t a n y s t age b e 

h e a v y o r f o r c i b l e . Eff leurage a n d k n e a d i n g are u s e d f o r t h e a f fec ted m u s c l e s ; 

m o r e s t r e t ch ing m a n i p u l a t i o n s — p i c k i n g u p o r f r i c t i o n s — f o r the i r an t agon i s t s . 

Genera l n e r v e v i b r a t i o n s m a y b e g i v e n w i t h o n e o r b o t h h a n d s d o w n t h e c o u r s e 

o f t h e l i m b ; h a c k i n g s h o u l d o n l y b e g i v e n in v e r y s l igh t cases w h e r e t h e r e is 

b u t l i t t le a t r o p h y . T h e t r e a t m e n t m u s t n o t b e t o o l o n g , e s p e c i a l l y in sma l l 

ch i ld ren . F i f t een m i n u t e s f o r m a s s a g e a n d m o v e m e n t s are e n o u g h f o r t h e m . 

P A S S I V E M O V E M E N T S . — T h e s e m a y b e g i v e n f r o m t h e first, i .e . , as s o o n as 

t h e y are n o t pa infu l , in o r d e r t o p r e v e n t c o n t r a c t u r e s a n d p re se rve t h e m o b i l i t y 

o f t h e j o i n t s . T h e r e is n o n e e d t o m o v e t h e j o i n t m o r e t h a n o n c e p r o v i d e d t h e 

full r ange o f m o v e m e n t in t h e r equ i r ed d i r e c t i o n has b e e n a t t a ined . T h e y 

m u s t b e g i v e n so as n o t t o s t r e t ch t h e p a r a l y s e d m u s c l e s ; e .g . , in d r o p p e d f o o t , 

t h e ank le m u s t b e fu l ly dors i f l exed , b u t o n l y p lan ta r - f l exed t o a r igh t ang le . 

I f t w o a n t a g o n i s t i c g r o u p s are a f fec ted , t he m o v e m e n t m u s t n o t b e e x t r e m e 

in e i ther d i r ec t i on , e .g . , i f t h e an te r io r t ib ia l g r o u p a n d t h e p e r o n e i a re b o t h o u t 

o f a c t i o n , t h e f o o t s h o u l d n o t b e ca r r i ed e i ther i n t o e x t r e m e i n v e r s i o n o r e x t r e m e 

eve r s ion . I n th is case , t he re wi l l b e n o c o n t r a c t u r e o f m u s c l e s , a n d a n y l iga-

m e n t o u s sho r t en ing t h a t m a y o c c u r m u s t b e r e m e d i e d la ter i f r e c o v e r y t ake s 

p l a c e . 
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I n u n t r e a t e d cases , w h e r e c o n t r a c t u r e s h a v e a l r e a d y b e c o m e e s t ab l i shed , 

r ecourse m u s t be h a d t o f o r c e d movements. 

A C T I V E M O V E M E N T S : R E - E D U C A T I O N . — T h i s is t h e m o s t i m p o r t a n t p a r t 

o f t he t r e a t m e n t . 

O u r aims are t o i n d u c e t he p a r t l y p a r a l y s e d m u s c l e s t o r e s u m e w o r k , so t h a t 

a n y h e a l t h y fibres in t h e m m a y h y p e r t r o p h y a n d in s o m e m e a s u r e c o m p e n s a t e 

f o r t h o s e w h o s e n e r v e - s u p p l y is los t ; a n d a l s o t o s t r eng then the u n a f f e c t e d 

m u s c l e s , e spec i a l l y t h o s e o f t h e s a m e g r o u p as t he d a m a g e d o n e s , o r t h o s e 

w h i c h h a v e a s imi lar a c t i o n . Fa i l i ng th is , w e h a v e , as w e sa id a b o v e , t o 

t e a c h t h e pa t i en t t o d o t h e bes t he c a n in t he c i r c u m s t a n c e s . I t is in c a se s 

l ike th is t h a t a n y ' t r i c k m o v e m e n t s w h i c h are useful s h o u l d b e d e l i b e r a t e l y 

e n c o u r a g e d . 

W e h a v e t o w a t c h ca re fu l ly f o r t he least s ign o f re tu rn ing p o w e r , a n d as s o o n 

as a flicker o f m o v e m e n t c a n b e d i s c e r n e d in a p a r a l y s e d m u s c l e , r e - e d u c a t i o n 

s h o u l d beg in . T h i s is, o f c o u r s e , easier in ch i ld ren w h o are o l d e n o u g h t o u n d e r -

s t a n d w h a t is r equ i r ed o f t h e m , b u t e v e n in bab ie s s o m e p rogres s c a n b e m a d e 

b y o n e w h o c a n u n d e r s t a n d a n d a m u s e t h e m . 

I n t he r e - educa t i o n o f m u s c l e s in p o l i o m y e l i t i s , o r i n d e e d in a n y f o r m o f flaccid 

para lys i s , ce r ta in rules m u s t b e o b s e r v e d . 

1. Make sure that the patient knows what is required of him,—Show h i m 

w h a t m o v e m e n t y o u w i s h h i m t o t r y t o m a k e b y m e a n s o f a pas s ive m o v e m e n t . 

I f t he re is a c o r r e s p o n d i n g s o u n d l i m b , le t h i m m a k e t he m o v e m e n t w i t h t h a t 

first ; i f t he re is n o t , d e m o n s t r a t e o n y o u r o w n l i m b , o r o n t h a t o f s o m e o t h e r 

p e r s o n . I n bab i e s , t he exe rc i ses m u s t t a k e t he f o r m o f p l a y — e . g . , t h e c h i l d 

m a y be p e r s u a d e d t o t r y a n d t o u c h t o y s o r b r i g h t l y c o l o u r e d o b j e c t s , o r t h e 

o p e r a t o r ' s finger, w i t h his t o e s . 

2 . The paralysed muscles must never be stretched.—Movements are t he r e fo r e 

g i v e n in the inner range only. I f t w o o p p o s i n g g r o u p s are p a r a l y s e d , b o t h 

sets o f m o v e m e n t s are g i v e n in middle range ; s o m e t i m e s i t is pe rmi s s ib l e t o 

i n d u l g e in a sma l l d e g r e e o f f a v o u r i t i s m t o w a r d s t h e m o r e useful g r o u p ; e .g . , 

in para lys i s o f t h e eve r to r s a n d inve r to r s o f t h e f o o t , i t is as w e l l t o a l l o w inve r -

s ion t o b e ca r r i ed a l i t t le fur ther t h a n eve r s ion . 

3. The muscles should be placed in the most favourable position for working. 

— I n t h e earl iest s tages t h e pa t i en t ' s p o s i t i o n s h o u l d b e c h o s e n s o t h a t t h e p u l l 

o f g r a v i t y assists t h e m o v e m e n t . A l i t t le la te r he is so p l a c e d t h a t t h e p u l l o f 

g r a v i t y is eliminated. F r i c t i o n is r e d u c e d as m u c h as p o s s i b l e b y us ing a p i e c e 

o f s m o o t h c a r d b o a r d p o w d e r e d w i t h F r e n c h c h a l k , o n w h i c h t h e l i m b m o v e s 

eas i ly . Mrs . G u t h r i e - S m i t h a d v o c a t e s t h e use o f s l ings s u s p e n d e d f r o m a b e a m 

o v e r t h e pa t i en t ' s b e d f o r t h e s a m e p u r p o s e . * L a t e r still , g r a v i t y is m a d e t o 

a c t as a resistance. ( F o r a p p l i c a t i o n o f these p r inc ip les , see C h a p t e r X I I . ) 

4 . The movements themselves should be first assisted, then free (first g i v e n 

as holdings, t h e n as o r d i n a r y free m o v e m e n t s , b o t h w i t h g r a v i t y e l i m i n a t e d ) . 

L a t e r stil l , resisted m o v e m e n t s are a d d e d , first g i v e n e c c e n t r i c a l l y aga ins t e i ther 

g r a v i t y o r t h e res is tance o f t h e o p e r a t o r , a n d t h e n c o n c e n t r i c a l l y as w e l l as e c c e n -

t r i ca l ly . V e r y y o u n g ch i ld ren , o f c o u r s e , c a n n o t g r a sp t h e i d e a o f e c c e n t r i c 

m o v e m e n t . 

5. The patient should never be over-tired.—He m u s t n o t b e a s k e d t o m a k e 

a m o v e m e n t t o o m a n y t i m e s w i t h o u t res t ing ; m a s s a g e a n d m o v e m e n t m a y b e 

g i v e n a l t e rna te ly , o r sho r t rests t a k e n b e t w e e n t h e a t t e m p t s a t m o v e m e n t . 

A p e r c e p t i b l e i m p r o v e m e n t c a n n o t b e e x p e c t e d e v e r y d a y : i f o n a n y d a y t he re 

is less m o v e m e n t t h a n the re w a s t h e d a y b e f o r e , t h e p a t i e n t has p r o b a b l y b e e n 

o v e r w o r k e d , a n d s h o u l d h a v e a d a y o r t w o ' s rest . W h e n a n y def ini te 

* Shires and Wood, Advanced Methods of Massage and Medical Gymnastics. 
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i m p r o v e m e n t d o e s t a k e p l a c e , t h e f ac t s h o u l d b e p o i n t e d o u t t o t h e pa t i en t , i f 

he is o l d e n o u g h t o a p p r e c i a t e i ts s ign i f i cance . 

6. Finally, we must not neglect the healthy muscles of the limb.—If t h e 

an te r io r t ib i a l g r o u p is p a r a l y s e d , a n d t h e p a t i e n t is sp l in t ed , w e m u s t r e m e m b e r 

t h a t o t h e r g r o u p s , e s p e c i a l l y t h e q u a d r i c e p s , w i l l u n d e r g o a c e r t a in a m o u n t 

o f a t r o p h y f r o m d isuse . M a s s a g e a n d m o v e m e n t s h o u l d a l so b e a d m i n i s t e r e d 

t o t hese . E v e n t h e antagonists o f t h e p a r a l y s e d g r o u p s n e e d e x e r c i s e , t h o u g h 

t h e y m u s t o n l y b e a l l o w e d t o w o r k in the outer range. I f t h e p a t i e n t has o n e 

q u i t e s o u n d l eg , i t is as w e l l n o t t o n e g l e c t th i s e i ther . 

I t d e p e n d s o n t h e i n d i v i d u a l ca se h o w l o n g i t is b e f o r e t h e c h i l d is a l l o w e d t o 

w a l k . S o m e d o c t o r s p re fe r t o k e e p a c h i l d of f i ts f ee t f o r e i g h t e e n m o n t h s , 

s o m e less . I n a n y c a s e , w h e n w a l k i n g is a l l o w e d , i f a n y m u s c l e s r e m a i n 

p a r a l y s e d t h e p a t i e n t m u s t b e s u p p o r t e d b y p r o p e r a p p a r a t u s t o p r e v e n t 

s t r e t ch ing o f t he se m u s c l e s , a n d s h o u l d n e v e r b e a l l o w e d t o w a l k w i t h o u t i t . 

T h e ch i ld w i t h p a r a l y s e d an t e r io r t ib i a l m u s c l e s wi l l h a v e t h e f o o t so fixed t h a t 

i t c a n n o t b e e x t e n d e d b e y o n d a r igh t ang l e ; t h e o n e w i t h p o w e r l e s s h i p 

m u s c l e s wi l l h a v e a w a l k i n g ca l ipe r . A care fu l w a t c h s h o u l d b e k e p t f o r 

sco l ios i s d u r i n g th is s t age a n d t h e n e x t . 

T H E W H I R L P O O L B A T H , w h e n it c a n b e o b t a i n e d , is e x c e l l e n t f o r i m p r o v i n g 

t h e c i r cu l a t i on . O r d i n a r y w a r m b a t h s are a l so useful , a n d m o v e m e n t s c a n 

s o m e t i m e s b e o b t a i n e d w i t h less effor t w h i l e t h e c h i l d is in t h e b a t h , b e c a u s e 

o f t he s u p p o r t a f fo rded b y t h e w a t e r t o t h e l i m b . * 

E L E C T R I C A L T R E A T M E N T m a y b e useful w i t h t h e o l d e r pa t i en t s , i n t e r r u p t e d 

g a l v a n i s m o r f a r a d i s m b e i n g u s e d a c c o r d i n g t o t h e n e e d s o f t h e c a s e . W e d o 

n o t p e r s o n a l l y c o n s i d e r t h a t e i the r f o r m is a t al l su i t ab le f o r s m a l l c h i l d r e n . 

T h e y are g e n e r a l l y f r i gh t ened a n d u p s e t b y t h e m , a n d c a n n o t b e a r e n o u g h 

cu r r en t t o d o t h e m a n y g o o d . I n a n y ca se , i t causes t h e m t o a s soc i a t e p a i n 

a n d fear w i t h the i r t r e a t m e n t , a n d th i s , i t s e e m s t o us , is a fa ta l t h i n g . T h e 

c h i l d s h o u l d enjoy h is v i s i t t o t h e hosp i t a l , o r t h e v i s i t o f his m a s s e u s e , a n d 

o n l y i f he d o e s shal l w e b e a b l e t o g e t t h e m a x i m u m o f ef for t f r o m h i m . 

R A D I A N T H E A T is useful b e f o r e m a s s a g e i f t h e ch i l d ' s l i m b s are v e r y c o l d . 

U L T R A - V I O L E T R A Y S A N D A R T I F I C I A L S U N L I G H T a re s o m e t i m e s t r i ed . 

M u c h p a t i e n c e a n d c o n s c i e n t i o u s n e s s are n e e d e d d u r i n g t h e l o n g c o u r s e o f 

th is t r e a t m e n t , b u t w e h a v e t o r e m e m b e r t h a t t h e pa t i en t ' s fa te is m o r e o r less 

d e c i d e d d u r i n g t h e s e t w o y e a r s , a n d o n t h e c o m p l e t e n e s s a n d c a r e w i t h w h i c h 

t h e t r e a t m e n t is ca r r i ed o u t t h a t fa te l a r g e l y d e p e n d s . A m e d i c a l m a n , 

l e c tu r i ng t o t h e Cha r t e r ed S o c i e t y o n c e sa id t h a t t h e h o p e l e s s c r i pp l e s seen 

as t h e resul t o f infant i le pa ra lys i s are a r e p r o a c h t o o u r t r e a t m e n t . T h i s s e e m s 

a harsh j u d g e m e n t , b u t neve r the le s s t he re is s o m e t r u t h in i t . W e h a v e t o 

see t h a t t h e d e f e c t i v e c i r c u l a t i o n is m a i n t a i n e d as far as p o s s i b l e , s o t h a t 

g r o w t h o f b o n e m a y c o n t i n u e , a n d t h e s t ruc tu res o f t h e l i m b b e k e p t in g o o d 

c o n d i t i o n ; a n d t h a t n o p r e v e n t a b l e d e f o r m i t i e s o c c u r . W e h a v e t o d e v e l o p t o 

t h e u t m o s t a n y p o w e r o f m o v e m e n t t h a t m a y b e le f t . If, t h r o u g h wea r ines s o r 

l a c k o f in teres t , w e n e g l e c t t o d o a n y o f t he se t h i n g s t o t h e u t m o s t o f o u r 

p o w e r , w e c e r t a i n l y a s s u m e a g r a v e r e spons ib i l i t y . 

T H E C H R O N I C S T A G E 

T h i s m a y b e sa id t o b e g i n af te r t w o y e a r s , o r e v e n l o n g e r in cases t h a t h a v e 

r e c e i v e d n o p h y s i c a l t r e a t m e n t . A n y r e c o v e r y t h a t is p o s s i b l e m a y n o w b e 

p r e s u m e d t o h a v e t a k e n p l a c e . M u s c l e s w h i c h are c o m p l e t e l y p a r a l y s e d h a v e 

b e c o m e m e r e fibrous b a n d s , w i t h n o r e sponse t o a n y f o r m o f e l ec t r i c cu r r en t . 

* It must not be forgotten, however, that even while in the bath, the paralysed 
muscles must not be stretched. Precautions with regard to this are too often neglected. 

9 
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T h e p r i n c i p a l m e t h o d s o f t r e a t m e n t a t th i s s t age i n c l u d e t h e p r o v i s i o n o f 

su i t ab le a p p a r a t u s f o r s u p p o r t ; o p e r a t i o n s o f v a r i o u s k i n d s ; p o s t - o p e r a t i v e 

p h y s i c a l t r e a t m e n t , r e - e d u c a t i o n in w a l k i n g , e t c . 

A P P A R A T U S . — T h e f o r m s o f a p p a r a t u s w o r n c a n n o t b e d e s c r i b e d in de t a i l 

he re . I n se r ious cases , w h e r e m a n y m u s c l e s r o u n d t h e h i p are p a r a l y s e d , t h e 

c h i l d w e a r s a k i n d o f ca l i pe r w i t h a spec ia l b o o t . W i t h t h i s h e a t first uses 

c r u t c h e s , t h e n s t i cks , a n d , finally, d i spenses w i t h t h e l a t t e r i f p o s s i b l e . M e a n -

w h i l e , h e g e n e r a l l y c o n t i n u e s t o r e c e i v e m a s s a g e , a n d is t a u g h t t h e b e s t w a y t o 

w a l k ; f o r e x a m p l e , i f t h e a b d u c t o r s o f t h e h i p are q u i t e p o w e r l e s s , he is m a d e 

t o use t h e la tera l f l exors o f t h e sp ine t o t i p t h e p e l v i s . E a c h c a s e ha s t o b e 

ca re fu l l y s t u d i e d a n d t r e a t e d o n i ts o w n m e r i t s . 

S U R G I C A L T R E A T M E N T . — T h e o p e r a t i o n s p e r f o r m e d are o f m a n y 

dif ferent k i n d s . T h e y m a y b e br ie f ly s u m m a r i z e d : ( 1 ) Operations on tendons : 

t e n o t o m y a n d t e n d o n t r ans fe rence ( m u s c l e t r a n s p l a n t a t i o n ) . ( 2 ) Operations 

on bones and joints : o s t e o t o m y a n d a r th rodes i s . ( 3 ) Operations on nerves : n e r v e 

a n a s t o m o s i s . 

O P E R A T I O N S O N T E N D O N S . — 

Tenotomy is the severing of a tendon, generally by passing a knife beneath 
the skin, in order to overcome a contracture of the muscle attached to it or 
of the tendon itself ; e.g., tenotomy of the Achilles tendon in talipes equinus. 
The tendon heals, but the joint having been meanwhile held in the correct 
position, the contracture is abolished. Myotomy means division of a muscle 
for the same purpose ; fasciotomy that of deep fascia. 

Tendon transference consists of either cutting the tendon of a healthy 
muscle and attaching it to that of a paralysed one, or of removing a tendon 
from its attachment to the periosteum of a bone, and inserting it into bone 
elsewhere. An example of the first method is one of the operations for 
dropped wrist, when the flexores carpi radialis and ulnaris are transplanted 
into the tendons of the extensores communis digitorum, indicis, and minimi 
digiti and the extensors of the thumb. The second method is used when, in the 
case of paralysed peronei, the tibialis anticus is transferred to the outer 
border of the foot to act as an evertor. Similarly, the peroneus brevis may be 
used to replace a lost tibialis anticus ; or the biceps and semitendinosus may be 
inserted into the patella or tibial tubercle to act as extensors of the knee when 
the quadriceps are paralysed. 

O P E R A T I O N S O N B O N E S A N D J O I N T S . — 

Osteotomy means cutting a wedge from a bone and then closing the incision, 
so as to alter the line of the bone (see p. 224). 

Arthrodesis means fixation of a joint. It is used most often for joints of the 
lower extremity which have become unstable so that the limb will not support 
the patient, e.g., in cases of flail knee or ankle, talipes valgus, etc. The stabi-
lization of the joint allows the patient to dispense with apparatus. It is 
brought about by removing the articular cartilage, cutting thin slices from 
the bones, and fixing them in apposition, so that they knit together. Examples 
of this operation are Whitman's operation and Robert Jones's operation (see 
pp. 243, 244). 

O P E R A T I O N S O N N E R V E S . — 

Nerve anastomosis is a much less common operation than the above. It con-
sists of joining the central end of a severed healthy nerve to the distal end of a 
cut nerve, the cells of origin of which have been destroyed and which is therefore 
degenerate ; e.g., the spinal accessory nerve, or part of it, is sometimes grafted 
into the facial nerve in facial paralysis, causing regeneration of the lattar. The 
cerebral cortex appears to adapt itself to the change. 

[ A m o s t in te res t ing a c c o u n t o f al l t h e s e o p e r a t i o n s w i l l b e f o u n d in T u b b y ' s 

Deformities, v o l . 2 , s e c t i o n 1 0 , c h a p t e r i i , p . 6 2 6 , 2 n d e d i t i o n ; a n d i n J o n e s 

a n d L o v e t t ' s Orthopaedic Surgery, c h a p t e r x x i , p . 4 6 6 . ] 

P R E O P E R A T I V E A N D P O S T - O P E R A T I V E T R E A T M E N T . — T h i s is 

d e s c r i b e d in C h a p t e r X V I ( T R E A T M E N T O F P A R A L Y T I C F O R M S O F T A L I P E S ) . 
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P R O G R E S S I V E M U S C U L A R A T R O P H Y 

(Chronic Anterior Poliomyelitis) 

T h i s d isease is d u e t o c h r o n i c d e g e n e r a t i o n o f t h e an t e r io r h o r n s o f t h e sp ina l 

c o r d , a n d is t h e r e f o r e a t y p i c a l l o w e r m o t o r n e u r o n l e s i o n . 

E T I O L O G Y . — M e n are m o r e f r e q u e n t l y a t t a c k e d t h a n w o m e n . T h e d isease 

is o n e o f m i d d l e l i fe . V e r y l i t t le is k n o w n o f t h e causes ; b u t c o l d , d a m p , 

ch i l l o r m e n t a l w o r r y h a v e b e e n s u g g e s t e d as p r e d i s p o s i n g f a c t o r s ; t h e a c t u a l 

c a u s e is as y e t u n d i s c o v e r e d . 

P A T H O L O G Y . — T h e c h a n g e s are t h o s e o f sc le ros is (see p . 1 0 6 ) . T h e cells 

of the anterior horns d e g e n e r a t e o n e b y o n e . T h e d e g e n e r a t i v e p r o c e s s m a y 

s p r e a d u p w a r d s i n t o t h e p y r a m i d a l t r ac t s (Fig. 7 2 ) . 

T h e muscles, c u t o f f l i t t le b y l i t t le f r o m the i r 

n e r v e - s u p p l y , a t r o p h y , b e c o m e f l acc id , a n d finally 

d e g e n e r a t e . 

S Y M P T O M S . — T h e disease is progressive and 

incurable, t h o u g h i t o c c a s i o n a l l y b e c o m e s a r r e s t ed 

a t a la te s t age . I t m a y e n d b y e x t e n s i o n o f t h e 

d e g e n e r a t i v e p r o c e s s t o t h e m e d u l l a , i n v o l v i n g 

t h e v i t a l c en t r e s ( b u l b a r p a r a l y s i s ) , o r t h e p a t i e n t 

m a y d ie o f s o m e i n t e r cu r r en t d i sease . 
m u o x. . j . * *. * .» Fig. 72.—Progressive mus-
T h e first s y m p t o m t o a p p e a r is atrophy of the c u i a r atrophy. The darker 

small muscles of the hands, t h e l u m b r i c a l e s , in ter - shading indicates the parts 
, j, ,i A l - . 1 A l affected first, the lighter shading 

osse i , a n d t h o s e o f t he t h e n a r a n d h y p o t h e n a r those affected later? 
e m i n e n c e s . T h e p a t i e n t ' s h a n d a s s u m e s t h e c l a w -

l ike a p p e a r a n c e . T h e a t r o p h y sp reads g r a d u a l l y t o t h e f o r e a r m a n d s h o u l d e r 

m u s c l e s , a n d t h e n t o t h o s e o f t h e b a c k , m i s s ing o u t t h e u p p e r p a r t o f t h e 

t r apez ius . T h e n , a f te r a n in t e rva l , o f t e n q u i t e a l o n g o n e , t h e l egs b e c o m e 

s imi l a r ly a f fec ted , s y m p t o m s ar is ing first in t h e m u s c l e s o f t h e fee t , t h e 

an t e r i o r t i b i a l g r o u p , a n d t h e p e r o n e i . O c c a s i o n a l l y t h e l egs suffer first a n d 

t h e a r m s la ter . Interference with respiration o w i n g t o pa ra lys i s o f t h e 

d i a p h r a g m a n d in t e r cos t a l m u s c l e s m a y l e a d t o a fa ta l i ssue . T h e d e g e n e r -

a t i ng m u s c l e s e x h i b i t pecu l i a r t w i t c h i n g movements—*fibrillary twitchings\ 

The reflexes are g r a d u a l l y los t . T h e r e is partial reaction of degeneration. 

B e s i d e s t h e a b o v e , t he r e is a n o t h e r v a r i e t y o f p r o g r e s s i v e m u s c u l a r a t r o p h y 

k n o w n as t h e peroneal type. T h i s b e g i n s i n c h i l d h o o d , in t h e p e r o n e i a n d f o o t 

m u s c l e s , a n d e x t e n d s f r o m t h e l o w e r l eg t o t h e t h i g h , o f w h i c h i t g e n e r a l l y 

affects t h e l o w e r t h i rd . L a t e r , i t a t t a c k s t h e a r m s , t h e m u s c l e s b e c o m i n g 

i n v o l v e d in t h e s a m e o r d e r as in t h e a d u l t t y p e . T h e c h i l d m a y d e v e l o p 

ta l ipes e q u i n o - v a r u s . T h i s f o r m is he red i t a ry , o r a t leas t a f a m i l y t y p e o f 

a f fec t ion . 

T r e a t m e n t . — 

N o cu re is t o b e e x p e c t e d in p r o g r e s s i v e m u s c u l a r a t r o p h y , a n d t h o u g h 

a s l igh t i m p r o v e m e n t m a y t a k e p l a c e i n a h i t h e r t o u n t r e a t e d ease , t h e 

p a t i e n t is b o u n d t o g o s t e a d i l y d o w n h i l l . V e r y ra re ly , i n d e e d , t h e d isease d o e s 

b e c o m e ar res ted , b u t n o t b e f o r e m u c h i r r epa rab le d a m a g e has b e e n d o n e . B u t 

u n d o u b t e d l y i ts p r o g r e s s is c o n s i d e r a b l y retarded b y m e a n s o f p h y s i c a l t rea t -

m e n t , a n d t h e p a t i e n t r e ma ins m u c h h a p p i e r i f h e feels s o m e t h i n g is 

b e i n g d o n e f o r h i m . W e c a n n o t w o r k f o r l o n g a m o n g cases o f p r o g r e s s i v e 

para lys i s w i t h o u t rea l iz ing t h a t a n y f o r m o f t r e a t m e n t t h a t he lp s t h e p a t i e n t 

t o k e e p u p his c o u r a g e in t h e f ace o f s o t e r r ib le a n d i n c u r a b l e a n i l lness is 

a b u n d a n t l y w o r t h w h i l e . W e h a v e t o inspi re h i m t o fight e v e r y i n c h o f t h e 
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g r o u n d , e v e n t h o u g h h e k n o w s t h e ba t t l e t o b e a l o s i n g o n e . F r o m a p r o -

fess ional p o i n t o f v i e w w e s o m e t i m e s feel i n c l i n e d t o b e b o r e d w i t h o l d cases-

o f h e m i p l e g i a , o r a d v a n c e d cases o f p r o g r e s s i v e pa ra lys i s ; b u t e v e n i f th i s is 

s o , s u c h an a t t i t u d e o f m i n d m u s t n e v e r b e a l l o w e d t o b e c o m e a p p a r e n t t o 

t h e pa t i en t . H e n e e d s al l t h e e n c o u r a g e m e n t a n d s y m p a t h y w e c a n g i v e h i m , 

a n d t h o u g h w e s h o u l d n e v e r h o l d o u t false h o p e s i m p o s s i b l e o f fu l f i lment , w e 

s h o u l d b e q u i c k t o p o i n t o u t a n y f a v o u r a b l e s ign . O f t e n t h e v i s i t o f t h e 

masseuse is a w e l c o m e b r e a k in t h e m o n o t o n y o f a b e d r i d d e n p a t i e n t ' s d a y , 

a n d w e s h o u l d e n d e a v o u r t o m a k e t h a t v i s i t as he lpfu l a n d insp i r i t ing as 

p o s s i b l e . 

S U P P O R T . — T h e h a n d s are n o t sp l i n t ed as a rule , e v e n a t n igh t . P r o v i d e d 

t h e j o i n t s are k e p t s u p p l e b y pa s s ive m o v e m e n t s , t h e t e n d e n c y t o c o n t r a c t u r e 

o f t h e m u s c l e s wi l l d i s a p p e a r as t h e l a t t e r g r a d u a l l y b e c o m e p a r a l y s e d . T h e 

feet , h o w e v e r , s h o u l d b e s u p p o r t e d in do r s i f l ex ion b y spl in ts o r b e d - b o o t s w h e n 

t h e p a t i e n t is in b e d , s ince t h e ca l f -musc l e s re ta in s o m e p o w e r l o n g a f te r t h e 

pa ra lys i s has s p r e a d t o t h e m u s c l e s o f t h e t h i g h , a n d a t a l ipes e q u i n u s wi l l 

p r e v e n t t h e p a t i e n t f r o m w a l k i n g m u c h earl ier t h a n w o u l d o t h e r w i s e b e t h e case . . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — T h i s w i l l b e o f t h e t y p e r e q u i r e d f o r al l flaccid p a r a l y s e s — 

b r i sk b u t l i gh t eff leurage, a n d k n e a d i n g . H a c k i n g , useful a t t h e b e g i n n i n g , 

w i l l h a v e t o b e d i s c o n t i n u e d as t h e a t r o p h y inc reases . N e r v e f r i c t ions a n d 

pressure v i b r a t i o n s m a y b e t r i e d o v e r t h e c h i e f n e r v e - t r u n k s , in w h i c h s o m e 

fibres still s u r v i v e , a n d gene ra l v i b r a t i o n s g i v e n t o t h e w h o l e l i m b . S p i n a l 

n e r v e pressures a n d b a c k h a c k i n g are r e c o m m e n d e d b y s o m e . 

P A S S I V E M O V E M E N T S . — T h e s e are g i v e n in t h e usua l w a y t o p r e v e n t 

c o n t r a c t u r e s . 

A C T I V E M O V E M E N T S . — I n t h e e a r l y s t ages , gene ra l e x e r c i s e s , res i s ted a n d 

free, m a y b e g i v e n ; l eg exe rc i ses s h o u l d n o t b e n e g l e c t e d e v e n w h e n t h e a r m s 

o n l y are a f fec ted , o r a r m m o v e m e n t s w h e n t h e legs are t h e first t o b e a t t a c k e d . 

A s r ega rds t h e a f f ec ted l i m b s , m o v e m e n t s are t o b e g i v e n a c c o r d i n g t o t h e 

usua l rules (see p . 1 2 8 ) , e x c e p t t h a t i n s t ead o f b e i n g m a d e s t ronge r t h e y wi l l 

h a v e t o b e m o d i f i e d as t i m e g o e s o n . T h e y m a y b e g i v e n free a t first, o r w i t h 

s l igh t res i s tance . Free m o v e m e n t s , c o m b i n e d w i t h eccentric m o v e m e n t s , are 

o f t en bes t f o r t h e p a t i e n t ; la ter , his w o r k has t o b e assisted. W e h a v e t o b e 

careful n o t t o p r o d u c e f a t igue . H i p m o v e m e n t s , f o r i n s t ance , w h e n t h e m u s c l e s 

in th is a rea are se r ious ly w e a k e n e d , are a t e r r ib le 

effor t t o t h e pa t i en t , e v e n w i t h g r a v i t y e l i m i n a t e d 

a n d w i t h ass i s tance f r o m t h e o p e r a t o r , a n d h e 

s h o u l d n o t b e r e q u i r e d t o d o t h e m m o r e t h a n 

t w i c e e a c h . 

A s l o n g as pos s ib l e t h e p a t i e n t s h o u l d b e k e p t 

o n his fee t , a n d n o t a l l o w e d t o b e c o m e b e d r i d d e n . 

A M Y O T R O P H I C L A T E R A L S C L E R O S I S 

Fig. 73. -Amyotrophiclat- T h i s i s r e a l I y ^ v a r i e t y o f p r o g r e s s i v e m u s c u l a r 
eral sclerosis. The darker a t r o p h y , b u t in th is case t h e d e g e n e r a t i o n beg ins 
s i a d i n f Jn?cit t e s,- J5e

 p v a r i s in t h e p y r a m i d a l t r ac t s a n d sp reads d o w n w a r d s 

affected first, the lighter shad- . , i . TJ_ i_ 

ing those affected later. t o t h e an te r io r ho rns a n d n e r v e - r o o t s . I t beg ins , 

t he re fo re , as a n upper motor neuron d i sease , 

a n d ends as o n e o f t h e lower motor neuron. (Fig. 7 3 ) . 

E T I O L O G Y . — T h e cause , l ike t h a t o f p r o g r e s s i v e m u s c u l a r a t r o p h y , i s 
u n k n o w n . B o t h m e n a n d w o m e n are a t t a c k e d , g e n e r a l l y b e t w e e n t h e ages-
o f 25 a n d 5 0 . I t is ne i the r h e r e d i t a r y n o r t h e resul t o f syph i l i s . 
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P A T H O L O G I C A L C H A N G E S . — T h e s a m e as in p r o g r e s s i v e m u s c u l a r a t r o p h y . 

S Y M P T O M S . — T h e disease b e g i n s as a spastic paralysis i n t h e fingers a n d 

h a n d s a n d sp reads u p t h e a r m s , t h e u p p e r e x t r e m i t y a s s u m i n g an a p p e a r a n c e 

l i ke t h a t seen in h e m i p l e g i a . A t t h e s a m e t i m e t h e m u s c l e s o f t h e l i m b atrophy 

v e r y s l o w l y , as t h e ce l l s o f t h e an te r io r h o r n s d e g e n e r a t e o n e b y o n e . The 

reflexes a re , a t first, i nc reased , b u t are g r a d u a l l y lessened , a n d finally l o s t . 

U l t i m a t e l y , t he re fo re , t h e spasticity d i s appea r s , a n d i ts p l a c e is t a k e n b y 

flaccidity, t h e s y m p t o m s d u e t o t h e l e s ion o f t h e l o w e r m o t o r n e u r o n m a s k i n g 

t h o s e c a u s e d b y t h a t o f t h e u p p e r m o t o r n e u r o n . Sensory symptoms a re n o t 

m a r k e d ; t h e r e m a y b e t i ng l ing o r n u m b n e s s o f t h e h a n d s ( p a r e s t h e s i a ) b u t 

n o t anaesthesia. 

La t e r , t h e legs are a t t a c k e d , spas t i c s y m p t o m s a p p e a r i n g first, as t h e w h o l e 

o f t h e c r o s s e d p y r a m i d a l t r a c t b e c o m e s i n v o l v e d . T h e d isease sp reads i n t o t h e 

a n t e r i o r h o r n ce l l s o f t h e l u m b a r e n l a r g e m e n t , a n d a t r o p h y a n d pa ra lys i s 

f o l l o w in t h e s a m e w a y as in t h e a r m s . T h e l egs , t he r e fo r e , m a y b e in t h e 

spa s t i c s t age w h e n w e a k n e s s a n d a t r o p h y are w e l l a d v a n c e d in t h e a r m s . 

The reflexes in t h e l egs , as in t h e a r m s , are first e x a g g e r a t e d , a n k l e c l o n u s a n d 

B a b i n s k i ' s s ign (see p . 1 0 9 ) b e i n g p resen t , b u t are finally l o s t . The sphincters 

a re una f fec ted . 

C O U R S E O F T H E D I S E A S E . — T h i s is sho r t e r t h a n t h a t o f p r o g r e s s i v e 

m u s c u l a r a t r o p h y , g e n e r a l l y 1 t o 3 ye a r s . 

F I N A L S Y M P T O M S . — D e a t h is d u e t o intercurrent disease, o f t e n p n e u m o n i a , 

o r bulbar paralysis, t h e d isease s p r e a d i n g u p i n t o t h e m e d u l l a . T h e respi-

r a t o r y o r c a r d i a c cen t r e s m a y b e i n v o l v e d , o r s w a l l o w i n g b e c o m e s diff icul t 

a n d t h e p a t i e n t m a y c h o k e , th is b e i n g d u e t o pa ra lys i s o f t h e t o n g u e a n d s o f t 

pa l a t e . Speech b e c o m e s ind i s t inc t o r i m p o s s i b l e . 

T r e a t m e n t . — 

L i t t l e c a n b e d o n e in t he se ca se s . During the spastic stage m a s s a g e 

s h o u l d b e o f t h e s a m e t y p e as t h a t u s e d in h e m i p l e g i a , b u t s o m e w h a t m o r e 

v i g o r o u s . P a s s i v e a n d a c t i v e m o v e m e n t s in al l d i r e c t i o n s s h o u l d b e g i v e n 

f r o m t h e b e g i n n i n g : t h e y en ta i l n o r isk in th i s c o n d i t i o n a n d are m o s t n e c e s s a r y 

in o r d e r t o c o u n t e r a c t as far as p o s s i b l e t h e a d v a n c i n g a t r o p h y . When the 

spastic phase is past, t h e t r e a t m e n t is t h e s a m e as t h a t f o r p r o g r e s s i v e m u s c u l a r 

a t r o p h y . T h e o n s e t o f b u l b a r pa ra lys i s m a k e s fu r ther t r e a t m e n t useless , 

un less m a s s a g e increases t h e c o m f o r t o f t h e pa t i en t . 
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CHAPTER X 

DISEASES OF THE SENSORY NEURONS 

Tabes dorsalis—Syringomyelia. 

T A B E S D O R S A L I S 

(Locomotor Ataxy) 

A S L O W L Y p r o g r e s s i v e d e g e n e r a t i o n o f t h e p o s t e r i o r n e r v e - r o o t s a n d g a n g l i a , 

a n d t h e c o l u m n s o f G o l l a n d B u r d a e h (Fig. 7 4 ) . 

E T I O L O G Y . — T h e d isease is m u c h c o m m o n e r in m e n t h a n in w o m e n , a n d 

g e n e r a l l y b e g i n s b e t w e e n t h e ages o f 2 0 a n d 5 0 . I n t h e v a s t m a j o r i t y o f c a s e s , 

t h e d isease is a l a t e resul t o f syph i l i s ; i n a f e w , p o s s i b l y s o m e o t h e r t o x i n m a y 

b e a t t h e r o o t o f t h e t r o u b l e ; t h e exciting 

cause m a y b e in ju ry , i l lness, o r e x p o s u r e t o 

d a m p o r c o l d . 

P A T H O L O G I C A L C H A N G E S . — T h e l e s ion 

cons i s t s o f a c h r o n i c d e g e n e r a t i o n o f t h e 

p o s t e r i o r n e r v e - r o o t s a n d gang l i a , s p r e a d i n g 

u p t h e p o s t e r i o r c o l u m n s . T h e ne rve - f ib re s 

a re d e s t r o y e d , a n d t h e n e u r o g l i a inc reases . I n 

s o m e cases , t h e sc le ros is m a y e x t e n d t o o t h e r 

afferent c o l u m n s , as t h e an te ro- la te ra l o r d i r e c t 

c e r ebe l l a r t r ac t s . T h e o p t i c n e r v e m a y b e 

i n v o l v e d , a n d t h e m o t o r n e r v e s o f t h e e y e s 

a l so suffer, t h o u g h i t is n o t c l ea r w h e t h e r i t i s 

t he i r n u c l e i o r m o t o r fibres w h i c h are i n v o l v e d , 

o r t h e afferent fibres w h i c h are c o n n e c t e d w i t h t h e s e nuc le i , a n d f o r m t h e 

s e n s o r y p a r t o f t h e ref lex a rcs in t h e s e r eg ions . 

C O U R S E O F T H E D I S E A S E . — T h e o n s e t is in s id ious , a n d t h e c o u r s e v e r y 

s l o w l y p r o g r e s s i v e . I t m a y b e d i v i d e d i n t o t h r ee p e r i o d s , e a c h l as t ing r o u g h l y 

t e n y e a r s . T h e s e m e r g e i n t o e a c h o t h e r , a n d t h e p rog re s s o f t h e d i sease v a r i e s 

in dif ferent pa t i en t s . Cer ta in spec ia l s y m p t o m s o c c u r s o m e t i m e s in o n e s t a g e , 

s o m e t i m e s in a n o t h e r . T h e r e is a l so a m o r e a c u t e f o r m , c o m i n g o n s u d d e n l y . 

T h i s has t h e b e s t p r o g n o s i s . I n t h e usua l f o r m , t h e d i sease s o m e t i m e s b e c o m e s 

a r res ted , b u t th i s d o e s n o t g e n e r a l l y o c c u r un t i l a fa i r ly a d v a n c e d s t age . T h e 

t h r e e s tages are k n o w n as t h e pre-ataxic, t h e ataxic, a n d t h e paralytic. 

Fig. 74.—Tabes dorsalis. A , 
Posterior columns (Goll and 
Burdaeh) ; B , Ganglion ; C» Poster-
ior nerve-root. 

S Y M P T O M S . — 
P R E - A T A X I C S T A G E 

A s a rule , w e shal l find t h e f o l l o w i n g s y m p t o m s : — 

L I G H T N I N G P A I N S . — T h e s e are o f t e n m i s t a k e n b y t h e p a t i e n t f o r r h e u m a t i s m . 

T h e y are fe l t m o s t in t h e l egs , o n o n e o r b o t h s ides o f t h e b o d y , a n d c o n s i s t o f 

sha rp , s h o o t i n g pa in s l i ke a kn i f e - s t ab , a t r igh t ang les t o t h e a x i s o f t h e l i m b . 

T h e y are d u e t o t h e i r r i t a t ion o f s e n s o r y fibres in t h e p o s t e r i o r r o o t s a n d 

g a n g l i a . 

A — 

/ 
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G I R D L E S E N S A T I O N . — A fee l ing as o f a c o r d d r a w n t i g h t l y r o u n d t h e b o d y . 

I t m a y e v e n b e so w i d e s p r e a d as t o feel l ike a cu i rass . I t is d u e t o t h e i r r i t a t ion 

o f s e n s o r y fibres in t h e i n t e r cos t a l n e r v e s a t t h e u p p e r b o r d e r o f t h e l e s ion (see 

p . 1 0 9 ) . 

P A R E S T H E S I A ( p e r v e r t e d s ensa t i on ) , g e n e r a l l y n u m b n e s s o f t h e soles o f 

t h e fee t . 

E Y E S Y M P T O M S . — T h e c h i e f o f t h e s e are : — 

Argyll-Robertson Pupil.—This cons i s t s o f t h e loss o f t h e p u p i l l a r y ref lex 

r e sponse t o light, w h i l e accommodation is n o t a f f ec t ed . N o r m a l l y , t h e iris c o n -

t r ac t s w h e n l i gh t falls o n t h e r e t i n a — h e n c e , t h e p u p i l g r o w s smal le r , a n d t h u s 

t h e e y e is p r o t e c t e d aga in s t t o o s t r o n g a l igh t . I n a d i m l igh t t h e p u p i l g r o w s 

la rger . ( A h o m e l y e x a m p l e o f t h i s m a y b e o b t a i n e d b y o b s e r v i n g t h e e y e s o f 

a c a t d u r i n g t h e d a y t i m e a n d in t h e e v e n i n g . ) I n a c c o m m o d a t i o n , in l o o k i n g 

a t a nea r o b j e c t t h e p u p i l c o n t r a c t s , a n d in l o o k i n g a t o n e fa r o f f i t d i l a t e s . 

T h e ref lex a r c c o n t r o l l i n g t h e s e m o v e m e n t s cons i s t s o f ce l l s in t h e re t ina , t h e 

o p t i c n e r v e , a n d t h e m o t o r o c u l i . I n t a b e s t he re is s o m e d a m a g e t o t h e a r c , 

p r o b a b l y o n i ts s e n s o r y s ide . 

Ptosis, o r d r o p p i n g o f t h e u p p e r e y e l i d . 

Double vision ( d i p l o p i a ) o r squ in t , d u e t o pa ra lys i s ( o r a t a x i a ) o f s o m e 

o f t h e ex t r i n s i c e y e m u s c l e s . 

Miosis, o r a b n o r m a l c o n t r a c t i o n o f t h e pup i l s , d u e t o i n a c t i o n o f t h e 

d i l a t o r m u s c l e s o f t h e p u p i l . 

Blindness, f r o m a t r o p h y o f t h e o p t i c n e r v e . 

B o t h t h e pa res thes ias a n d t h e e y e s y m p t o m s m a y a p p e a r e i the r in th i s s t a g e 

o r t h e n e x t . I f t h e p a t i e n t b e c o m e s b l i nd , t h e ataxia d e v e l o p s s l o w l y a n d is 

r a re ly c o m p l e t e . M a n y o f t h e e y e s y m p t o m s m a y p a s s off l a t e r o n . 

A T A X I C S T A G E 

A T A X I A , o r 4 p a t h o l o g i c a l i n c o - o r d i n a t i o n ' , is d u e in th is c a s e t o t h e 

d e g e n e r a t i o n o f t h e p o s t e r i o r c o l u m n s , c a u s i n g loss o f c o n s c i o u s m u s c l e a n d 

j o i n t sense , t h e p a t i e n t b e i n g u n a b l e t o te l l t h e p o s i t i o n o f his j o i n t s , o r t o j u d g e 

o f t h e d i r e c t i o n a n d e x t e n t o f his m o v e m e n t s , w i t h o u t w a t c h i n g t h e m . L o s s 

o f joint sense is t e s t e d b y passive movements, loss o f muscle sense b y active move-

ments, w i t h t h e e y e s o p e n , a n d w i t h t h e e y e s shu t . T h e a t a x i a is s p e c i a l l y 

m a n i f e s t e d b y t w o s igns : — 

Romberg's Sign.—The p a t i e n t c a n n o t s t a n d w i t h his e y e s c l o s e d a n d his 

fee t t o g e t h e r , b u t b e c o m e s u n s t e a d y a n d fal ls , s ince h e c a n c o n t r o l his m o v e -

m e n t s ne i the r b y m u s c l e a n d j o i n t sense , n o r b y s igh t . 

Ataxic Gait.—The p a t i e n t lifts t h e fee t t o o h i g h , t h r o w i n g t h e m 

f o r w a r d w i t h t o o m u c h f o r c e , a n d s t a m p s t h e m d o w n h e a v i l y , hee ls first. H e 

k e e p s his f ee t fa r a p a r t t o w i d e n his b a s e , a n d t e n d s t o fal l i f h e p l a c e s t h e m 

t o o c l o s e t o g e t h e r . H e w a t c h e s t h e m all t h e t i m e — o f t e n h e c a n n o t w a l k a t 

al l in t h e d a r k . T h e r e is g r e a t d i f f icu l ty in t u r n i n g r o u n d , o r in a v o i d i n g 

o b s t a c l e s . T h i s is , o f c o u r s e , a p i c t u r e o f t h e t y p i c a l g a i t in a late s t age . I f 

t h e a t a x i a is w o r s e in o n e l e g t h a n in t h e o t h e r , i f t h e m u s c u l a r h y p o t o n i a is 

e x t r e m e , o r i f t h e r e is a t a x i a o f t h e trunk m u s c l e s as w e l l as o f t h o s e o f t h e l egs , 

t h e ga i t b e c o m e s e v e n w o r s e . 

H Y P O T O N I A , O R A T O N I A . — T h e r e is d i m i n u t i o n o f t h e tone o f t h e m u s c l e s , 

b u t n o t o f t he i r power of contraction. T h i s m a y b e v e r y m a r k e d . T h e l i m b s 

c a n b e p l a c e d in all sor t s o f e x t r a o r d i n a r y p o s i t i o n s . T h e i r i n c r e a s e d r a n g e o f 

m o v e m e n t e x p o s e s t h e j o i n t s t o t h e d a n g e r o f s t ra ins , o r e v e n o f d i s l o c a t i o n . 

T h e a t o n i a m a y a l so c a u s e t h e p a t i e n t t o fal l s u d d e n l y . I t is p r o b a b l y d u e 

t o d e s t r u c t i o n o f fibres d e s t i n e d f o r t h e c e r e b e l l u m in t h e p o s t e r i o r c o l u m n s , 

o r t o par t ia l i n v o l v e m e n t o f t h e d i r ec t c e r ebe l l a r t r a c t . 
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R E F L E X E S . — T h e s e are l o s t in t h e a f fec ted par t s , t h e afferent p a r t o f t h e 

a r c b e i n g b r o k e n in t h e p o s t e r i o r r o o t s a n d gang l i a . 

S E N S O R Y C H A N G E S . — I f t h e paresthesia in t h e soles has a l r e a d y a p p e a r e d , 

i t n o w g r o w s w o r s e , t h e p a t i e n t fee l ing as i f h e w e r e w a l k i n g o n c o t t o n - w o o l ; 

finally, i t m a y d e e p e n i n t o anesthesia. T h e c u t a n e o u s anaesthesia, h o w e v e r , 

is n o t so m a r k e d as t h e loss o f m u s c l e a n d j o i n t sense . S o m e t i m e s t h e sensa-

t i o n in t h e legs is delayed r a ther t h a n lost (see p . 1 1 2 ) . O t h e r f o r m s o f s e n s a t i o n 

m a y b e a f fec ted a t a la te r s t age . 

T R O P H I C C H A N G E S a re p r e sen t in skin , nai ls , b o n e s , a n d j o i n t s . Perforating 

ulcer of the foot is c o m m o n , a n d , s ince i t c auses l i t t le pa in , is l i ab le t o b e 

n e g l e c t e d b y t h e pa t i en t . T h e b o n e s b e c o m e br i t t le , a n d f rac tures o c c u r as 

t h e resul t o f t r iv ia l v i o l e n c e . 

Charcofs joints a re a c o m m o n c o m p l i c a t i o n . T h i s d i sease cons i s t s o f a 

pa in less swe l l ing in o n e o r m o r e j o i n t s , w h i c h b e c o m e d i s t e n d e d w i t h fluid. T h e 

a r t i cu la r surfaces are d e s t r o y e d , n e w b o n y t i ssue f o r m i n g in t h e s t ruc tu res r o u n d 

t h e j o i n t s . T h e l i g a m e n t s b e c o m e s t r e t c h e d a n d l a x ; h e n c e a b n o r m a l m o b i l i t y 

d e v e l o p s , a n d t h e j o i n t m a y b e c o m e c o m p l e t e l y flail-like. 

V I S C E R A L C R I S E S . — T h e s e are a t t a c k s o f p a i n o c c u r r i n g in v a r i o u s o r g a n s . 

T h e y m a y b e gastric, w i t h p a i n a n d v o m i t i n g , laryngeal, w i t h p a r o x y s m a l c o u g h 

a n d d y s p n o e a , renal, vesical, e t c . 

B L A D D E R D I S O R D E R . — B e s i d e s t h e v i sce ra l c r i ses , t he r e is b l a d d e r t r o u b l e 

— r e t e n t i o n o f u r ine , a n d i m p e r f e c t c o n t r o l o f t h e s p h i n c t e r o f t h e o r g a n . 

P A R A L Y T I C S T A G E 

T h e pa t i en t ' s s y m p t o m s inc rease t o s u c h an e x t e n t t h a t h e is u n a b l e t o w a l k 

a t al l , a n d b e c o m e s c o m p l e t e l y b e d r i d d e n . T h e b l a d d e r t r o u b l e increases , a n d 

m a y resul t in cystitis ( i n f l a m m a t i o n o f t h e b l a d d e r ) , o r kidney disease. T h e 

p a t i e n t u s u a l l y d ies o f th i s o r o f s o m e in t e rcu r ren t d isease , o f t en p n e u m o n i a . 

T r e a t m e n t 

G E N E R A L A N D M E D I C A L . — T h e p a t i e n t m u s t t a k e g e n t l e exe rc i s e w i t h 

suff icient rest , all s t ra in o r o v e r - e x e r t i o n b e i n g ca re fu l ly a v o i d e d . H i s f o o d 

s h o u l d b e nu t r i t ious . B e y o n d th is , h e is g i v e n a p p r o p r i a t e t o n i c s , a n d i f t h e 

W a s s e r m a n n r e a c t i o n ( t he b l o o d t e s t f o r syph i l i s ) is still p o s i t i v e , su i t ab le 

t r e a t m e n t f o r t h e c a u s a t i v e c o n d i t i o n . V a r i o u s d rugs are a l so u s e d f o r t h e 

p u r p o s e o f a r res t ing sc le ros i s . 

P H Y S I C A L T R E A T M E N T . — O u r p r i m a r y o b j e c t is t o t r ea t t h e m a i n s y m -

p t o m — a t a x i a . W e e n d e a v o u r t o r e - e d u c a t e w h a t r ema ins o f t h e p a t i e n t ' s 

m u s c l e sense , o r i f th i s ha s a l m o s t c e a s e d t o ex i s t , w e t ra in h i m t o u se t h e sense 

of sight as in s o m e m e a s u r e a subs t i t u t e f o r i t . A t t h e s a m e t i m e , w e a i m a t a 

gene ra l i m p r o v e m e n t o f t h e p a t i e n t ' s hea l t h a n d b o d i l y c o n d i t i o n . H e m u s t 

n o t b e a l l o w e d t o t a k e t o his b e d , b u t s h o u l d b e e n c o u r a g e d t o c o n t i n u e his 

o r d i n a r y w o r k as l o n g as p o s s i b l e . 

M E T H O D . — I t is i m p o r t a n t t h a t t h e s e pa t i en t s s h o u l d n o t b e f a t i g u e d . I t 

d o e s n o t d o t o r e l y o n the i r sensations o f f a t igue , b e c a u s e t he se are n o t n o r m a l ; 

t h e y d o n o t k n o w w h e n t h e y a re t i r ed . C o n s e q u e n t l y , f r e q u e n t rests m u s t b e 

a l l o w e d b e t w e e n exe rc i se s . I f t he r e is a n y d o u b t a b o u t w h e t h e r t h e p a t i e n t 

ha s d o n e as m u c h as h e o u g h t , t h e pu l se s h o u l d b e t a k e n ; i t rises w i t h f a t i gue . 

M A S S A G E . — L e s s v a l u a b l e t h a n exe rc i ses , th i s is neve r the l e s s useful in 

i m p r o v i n g t h e genera l c o n d i t i o n o f t h e pa t i en t ' s b o d y , a n d in m i n i m i z i n g t h e 

t r o p h i c c h a n g e s in sk in o r m u s c l e s . I t s h o u l d b e o f t h e l i gh t s t i m u l a t i n g 

v a r i e t y . Genera l m a s s a g e m a y b e g i v e n , o r a t all e v e n t s l egs a n d b a c k s h o u l d 

b e t r e a t e d . Ef f leurage , k n e a d i n g , h a c k i n g , a n d c l a p p i n g m a y b e u s e d f o r t h e 

limbs—the c l a p p i n g s h o u l d i m p r o v e t h e c o n d i t i o n o f t h e sk in b y s t i m u l a t i n g 



DISEASES OF THE SENSORY NEURONS 1 3 7 

c a p i l l a r y c i r c u l a t i o n . F o r t h e back t h e usua l m a n i p u l a t i o n s , eff leurage, k n e a d i n g , 

a n d p i c k i n g u p are su i t ab le . N e r v e f r ic t ions , v i b r a t i o n s , a n d h a c k i n g are 

r e c o m m e n d e d b y s o m e . I f u s e d a t all , t h e y s h o u l d b e g i v e n g e n t l y . F o r t h e 

abdomen al l m o v e m e n t s t o h e l p p o r t a l c i r c u l a t i o n a n d inc rease per is ta ls is a re 

useful , e s p e c i a l l y i f t h e m u s c l e s in th is r e g i o n are a t o n i c . B l a d d e r - s h a k i n g is 

s a i d b y A r v e d s o n t o b e benef ic ia l . 

I f l i g h t n i n g pa in s o r g i rd le sensa t ion are t r o u b l e s o m e , o n l y l i gh t s t r o k i n g 

a n d k n e a d i n g s h o u l d b e a d m i n i s t e r e d t o t h e a f f ec ted pa r t s . 

A s a rule , t h e m a s s a g e is b e s t f i t t ed i n t o t h e in t e rva l s b e t w e e n t h e e x e r c i s e s , 

a s i t a f fords a rest t o t h e p a t i e n t . 

E X E R C I S E S . — 

T h e p a t i e n t m a y b e t r e a t e d s i m p l y b y F r e n k e l ' s exe rc i ses , o r b y a c o m b i n a -

t i o n o f t hese w i t h S w e d i s h r e m e d i a l m o v e m e n t s . O f t h e la t ter , i t is b e s t t o 

use m o s t l y free exe rc i se s , t h o u g h , i f des i r ed , c o n c e n t r i c a n d e c c e n t r i c m o v e -

m e n t s m a y b e g i v e n , p r o v i d e d t h a t n o s t r o n g o v e r s t r e t c h is e v e r p e r m i t t e d 

w h i c h , in t h e a t o n i c c o n d i t i o n o f t h e m u s c l e s , m i g h t in jure t h e j o i n t s . Strong 

exercises a re n o t r equ i r ed , s ince t h e r e is n o loss o f m u s c l e p o w e r . T h e exe rc i s e s 

s h o u l d b e d o n e s l o w l y a n d r h y t h m i c a l l y , o n t h e F r e n k e l p l a n . I n cases w h e r e 

t h e a r m s are una f f ec t ed , w h i l e t h e legs are a t a x i c , t h e S w e d i s h m o v e m e n t s m a y 

b e u s e d f o r t h e f o r m e r , t h e F r e n k e l ' s exe rc i ses f o r t h e la t ter . B r e a t h i n g a n d 

t r u n k exe rc i ses m a y b e g i v e n in t h e usua l w a y . ( N . B . — T r u n k a t a x i a is 

u n c o m m o n . ) 

FrenkeVs Exercises 

T h e s e c o n s i s t o f a ca re fu l ly p l a n n e d series o f exe rc i se s w h i c h a i m a t m a k i n g 

t h e p a t i e n t e m p l o y w h a t is lef t t o h i m o f m u s c l e sense . I t is h o p e d in th is w a y 

t o p r e v e n t i ts fu r ther dec rease , o r e v e n effec t an i m p r o v e m e n t . J u s t as t h e 

n o r m a l i n d i v i d u a l m a y b y p r a c t i c e a c q u i r e t h e c o r r e c t c o - o r d i n a t i o n f o r s o m e 

c o m p l e x m o v e m e n t , s o , F r e n k e l c o n s i d e r e d , m a y t h e t a b e t i c , in sp i te o f his 

d a m a g e d s e n s o r y p a t h , b e e n a b l e d b y c o n s t a n t exe rc i s e t o use w h a t is left t o 

h i m in t h e w a y o f m u s c u l a r s ensa t ion t o t h e ful lest a d v a n t a g e in p e r f o r m i n g 

t h e o r d i n a r y m o v e m e n t s o f l ife. A n d , in f ac t , w e see th is p r i n c i p l e i l lus t ra ted 

in cases w h e r e o p t i c a t r o p h y has s u p e r v e n e d ea r ly , f o r in t he se t h e a t a x i a 

d e v e l o p s s l o w l y a n d i n c o m p l e t e l y , s ince t h e b l i n d m a n is obliged t o d e p e n d o n 

his m u s c l e a n d j o i n t sense , a n d so uses i t t o t h e u t m o s t o f his c a p a c i t y . If, 

h o w e v e r , t h e m u s c l e sense is p r a c t i c a l l y n o n - e x i s t e n t in a p a t i e n t b y t h e t i m e 

h e c o m e s f o r t r e a t m e n t , t h e o b j e c t o f t h e exe rc i se s is t o t e a c h h i m t o r e p l a c e 

his l o s t sense b y t h e sense o f s i g h t — a n d th is m a y in s o m e cases b e d o n e m o s t 

success fu l ly , t h o u g h he wi l l n e v e r b e a b l e t o w a l k in t h e d a r k o r s t a n d w i t h h is 

e y e s c l o s e d . I f t h e ce r ebe l l a r t r a c t is a f fec ted , t h e resu l t w i l l b e far less 

s a t i s f a c t o r y , b u t f o r t u n a t e l y th is is r a r e ly t h e case . 

T r e a t m e n t s h o u l d b e b e g u n as s o o n as p o s s i b l e , p r e f e r a b l y in t h e p r e - a t a x i c 

s t a g e , w h e n t h e p a t i e n t s h o u l d p e r f o r m t h e m o s t c o m p l e x m o v e m e n t s p o s s i b l e . 

In t h e l a t e r s tages t h e exe rc i ses b e g i n w i t h v e r y s i m p l e m o v e m e n t s a n d g r a d u -

a l l y a d v a n c e t o m o r e c o m p l i c a t e d o n e s . Cer ta in rules s h o u l d b e o b s e r v e d in 

g i v i n g these , a t w h a t e v e r s t age t h e p a t i e n t m a y b e . 

R U L E S F O R G I V I N G F R E N K E L ' S E X E R C I S E S . — 

1. Commands s h o u l d b e g i v e n in an e v e n , m o n o t o n o u s , s ing ing v o i c e ; t h e 

e x e r c i s e s s h o u l d b e d o n e t o c o u n t i n g . 

2 . E a c h e x e r c i s e o r se t o f exe rc i s e s s h o u l d h a v e b e e n m a s t e r e d b y t h e p a t i e n t 

— t h a t is, h e s h o u l d b e a b l e t o d o i t a c c u r a t e l y a n d s m o o t h l y — b e f o r e h e is 

a l l o w e d t o p r o c e e d t o a m o r e diff icul t o n e . Precision of performance m u s t b e 

a t t a i n e d , b u t a t t h e s a m e t i m e t h e exe rc i s e s m u s t b e suf f ic ien t ly v a r i e d t o 

p r e v e n t b o r e d o m . 
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3. E x e r c i s e s w i t h s t r o n g m u s c l e w o r k s h o u l d n o t b e g i v e n ; in p r o g r e s s i o n , 

t h e strength o f t h e m o v e m e n t s h o u l d n o t b e inc reased , b u t o n l y its complexity. 

4 . M o v e m e n t s in complete range are easier t h a n t h o s e in small range, t h e r e f o r e 

t h e f o r m e r s h o u l d b e g i v e n b e f o r e t h e la t ter . B u t n o m o v e m e n t is t o b e t a k e n 

b e y o n d its n o r m a l l imi t , b e c a u s e o f t h e h y p e r t o n u s o f m u s c l e s a n d l a x i t y o f 

l i g a m e n t s ; t h e resul t o f d o i n g so m i g h t b e a d i s l o c a t i o n o r t h e o n s e t o f C h a r c o t ' s 

d isease . 

5. T h e m o v e m e n t s s h o u l d b e g i v e n first r a ther quickly, t h e n slower. 

6. T h e p a t i e n t s h o u l d p rac t i s e m o v e m e n t s first w i t h his e y e s o p e n , a n d t h e n 

w i t h t h e m shu t . 

7 . E a c h p a t i e n t s h o u l d h a v e i n d i v i d u a l a t t e n t i o n , a n d n e v e r b e lef t u n -

a t t e n d e d . I f h e s h o u l d fal l , be s ides t h e d a n g e r o f f rac ture , t h e m e n t a l ( o r 

p s y c h i c a l ) e f fec t m a y b e m o s t ser ious , t h e p a t i e n t ' s s e l f - conf idence b e i n g g r a v e l y 

i m p a i r e d . T h i s m a y t h r o w h i m b a c k c o n s i d e r a b l y , a n d t h e final resul t o f h i s 

t r e a t m e n t m a y n o t b e as g o o d as i t s h o u l d h a v e b e e n . 

8. Rests m u s t b e g i v e n b e t w e e n t h e e x e r c i s e s ; a f te r so m a n y m i n u t e s ' w o r k , 

an e q u a l n u m b e r o f m i n u t e s ' res t s h o u l d b e t a k e n . H a l f a n h o u r ' s t r e a t m e n t 

t w i c e a d a y is b e s t i f exe rc i se s a l o n e are u s e d ; t h ree -qua r t e r s o f a n h o u r , o r a n 

h o u r , i f m a s s a g e is i n t e r p o s e d b e t w e e n t h e p e r i o d s o f e x e r c i s e . 

9. I t is n e c e s s a r y t o t a k e i n t o c o n s i d e r a t i o n t h e p a t i e n t ' s gene ra l h e a l t h a n d 

m e n t a l a t t i t ude , t h e s ta te o f his m u s c l e s , a n d a n y c o m p l i c a t i o n s s u c h a s 

C h a r c o t ' s j o i n t s . 

T h e exe rc i ses t h e m s e l v e s a re g i v e n in lying, i n sitting, o r in standing. 

E X E R C I S E S I N L Y I N G . — T h e p a t i e n t lies o n a b e d , p l in th , o r c o u c h w i t h 

a s m o o t h sur face a l o n g w h i c h t h e fee t m a y m o v e eas i ly . H i s h e a d is suff ic ient ly 

ra ised f o r h i m t o b e a b l e t o w a t c h his fee t . T h e exe rc i s e s in th i s g r o u p a r e 

v e r y n u m e r o u s , b e g i n n i n g w i t h s i m p l e m o v e m e n t s , a n d g r a d u a l l y b e c o m i n g 

m o r e difficult a n d c o m p l i c a t e d . 

The first set are as follows : ( O n e l eg m o v e d a t a t i m e ; l egs m o v e d 

a l t e rna t e ly ) : — 

1. F l e x i o n o f o n e leg , a t h i p a n d k n e e , f o o t k e p t o n p l i n t h ; e x t e n s i o n . 

2 . F l e x i o n as a b o v e ; a b d u c t i o n ; a d d u c t i o n ; e x t e n s i o n . 

3. F l e x i o n as a b o v e , b u t o n l y h a l f - w a y ; e x t e n s i o n . 

4 . F l e x i o n as a b o v e ( h a l f - w a y ) ; a b d u c t i o n ; a d d u c t i o n ; e x t e n s i o n . 

5. F l e x i o n ( v o l u n t a r y ha l t m a d e b y p a t i e n t d u r i n g flexion) ; e x t e n s i o n . 

6 . A s 5, b u t ha l t a t o p e r a t o r ' s c o m m a n d . 

T h e exe rc i ses are t o b e d o n e s l o w l y , t h r ee o r f o u r t i m e s e a c h , a n d e a c h 

l e g in tu rn . T h e f o o t s h o u l d b e k e p t do r s i f l exed , so as n o t t o s t r e t ch t h e 

h y p o t o n i c an t e r io r t ib ia l g r o u p . T h e o p e r a t o r s h o u l d c o u n t f o u r d u r i n g e a c h 

m o v e m e n t . 

A t a l a t e r s t age b o t h legs a re m o v e d t o g e t h e r . 

Examples of more difficult exercises in the lying series.— 

1. F l e x i o n o f o n e l eg in h i p a n d k n e e , hee l ra i sed s o m e inches f r o m t h e 

p l i n t h ; e x t e n s i o n . 

2 . H e e l o f o n e l eg p l a c e d o n pa t e l l a o f o t h e r l eg ; re turn . 

3 . A s a b o v e , w i t h v o l u n t a r y ha l t . 

4 . A s a b o v e , w i t h ha l t t o c o m m a n d . 

5. H e e l is p l a c e d o n t h e m i d d l e o f t h e o t h e r t i b i a , l i f t ed off, a n d p u t b y s ide o f 

l e g ; e x t e n s i o n . 

6. H e e l p u t o n o t h e r k n e e ; d o w n o n b e d a t s ide ; l eg e x t e n d e d t i l l hee l 

r e aches m i d d l e o f t i b i a ; p l a c e d o n t ib ia , t h e n aga in o n b e d a t s ide ; e x t e n d e d 

t o l e v e l o f ank le ; p l a c e d o n ank le , t h e n o n b e d a t s ide ; c o m p l e t e e x t e n s i o n . 

7 . H e e l p l a c e d o n k n e e ; hee l s l ides a l o n g t i b i a t o a n k l e - j o i n t ; e x t e n s i o n . 

8. S a m e as a b o v e , b u t hee l ca r r i ed f r o m ank l e b a c k t o k n e e ; e x t e n s i o n . 
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9. F l e x i o n a n d e x t e n s i o n o f b o t h legs , w i t h heels off b e d . 

1 0 . A s a b o v e , w i t h ha l t s . 

1 1 . O n e l eg ( e . g . , l e f t ) flexed ; lef t l eg a b d u c t e d a n d r igh t l eg flexed, s i m u l -

t a n e o u s l y ; lef t l eg a d d u c t e d a n d r igh t l eg e x t e n d e d ; lef t l eg e x t e n d e d . ( R e p e a t 

w i t h legs r e v e r s e d . ) 

1 2 . L e f t l eg f l exed , r igh t l eg a b d u c t e d a n d flexed (al l a t s a m e t i m e ) ; r igh t 

l eg a d d u c t e d ; b o t h legs e x t e n d e d , w i t h o u t hee ls t o u c h i n g b e d t i l l e n d o f 

m o v e m e n t . 

X.B.—These asymmetrical exercises are very difficult to the tabetic. 

13 . T h e o p e r a t o r p l a c e s he r f inger o n v a r i o u s p l a c e s o n t h e l eg ; t h e p a t i e n t 

p l ace s his o t h e r hee l o n he r f inger . 

14 . A s a b o v e ; b u t as t h e p a t i e n t r eaches t h e finger, t h e o p e r a t o r m o v e s i t , 

a n d t h e p a t i e n t t r ies t o f o l l o w i ts c o u r s e . 

15 . R i g h t hee l is p l a c e d o n t h e k n e e o f t h e o t h e r l i m b , w h i c h is in e x t e n s i o n ; 

w i t h r igh t hee l in th is p o s i t i o n , t h e lef t l eg is flexed a n d e x t e n d e d . 

16 . R i g h t hee l is p l a c e d o n lef t k n e e , a n d s l ides d o w n t h e t i b i a t o t h e a n k l e ; 

as i t s l ides d o w n , t h e lef t l eg is flexed ; as i t is b r o u g h t b a c k t o t h e k n e e , t h e 

lef t l eg is e x t e n d e d . 

T h e s e are o n l y a f e w e x a m p l e s o f t h e w h o l e series o f n e a r l y 1 0 0 e x e r c i s e s . 

A n y o n e w h o has t o t r ea t cases o f t a b e s s h o u l d m a k e a p o i n t o f s t u d y i n g t h e 

lists in F r e n k e l ' s b o o k , * a n d i n d e e d t h e w h o l e b o o k is w e l l w o r t h s t u d y . A 

carefu l r e c o r d s h o u l d b e k e p t o f e x a c t l y w h a t w o r k t h e p a t i e n t is d o i n g f r o m 

d a y t o d a y . I t is , o f c o u r s e , q u i t e p o s s i b l e t o i n v e n t o t h e r s imi la r exe r c i s e s 

i f des i red . 

E X E R C I S E S I N S I T T I N G . — T h e s e m u s t n o t b e u n d e r s t o o d t o b e necessa r i ly 

progressions o n t h o s e in l y i n g ; t h e y are c o n s i d e r a b l y easier t h a n s o m e o f t h e 

m o r e a d v a n c e d exe rc i ses in t h a t series. T h o s e g i v e n b y F r e n k e l c o n s i s t o f 

r is ing f r o m a s t o o l o r cha i r , a n d s i t t ing d o w n aga in . T h e p a t i e n t has l i t e ra l ly 

f o r g o t t e n h o w t o p e r f o r m t h e s e ' s t o c k ' m o v e m e n t s — h e has l o s t his ' f o r m u l a * 

f o r t h e m . T h e r is ing m o v e m e n t , t he r e fo r e , is d i v i d e d i n t o its c o m p o n e n t p a r t s , 

t h e o p e r a t o r c o u n t i n g th ree . A t one, t h e p a t i e n t d r a w s his k n e e s u n d e r t h e 

s t o o l . A t two, h e b e n d s his t r u n k f o r w a r d . A t three, he rises, e x t e n d i n g h ip s 

a n d k n e e s . H e t h e n sits d o w n aga in , r eve r s ing t h e a b o v e p r o c e s s . 

T h e s e m o v e m e n t s m a y b e d o n e a t first in t h e r each -g ra sp p o s i t i o n , t h e p a t i e n t 

s i t t ing c l o s e t o t h e w a l l - b a r s . L a t e r , he rises u n s u p p o r t e d . L a t e r still , he 

a t t e m p t s t o d o so w i t h his e y e s c l o s e d . 

Other exercises may be given in sitting.— 

1. T h e p a t i e n t m a y b e d i r e c t e d t o raise his k n e e a n d p l a c e his f o o t o n , s a y , 

t h e s e c o n d rail f r o m t h e b o t t o m . T h i s is d o n e in th ree m o v e m e n t s : ( 1 ) F l e x i o n 

o f h i p ; ( 2 ) E x t e n s i o n o f k n e e ; ( 3 ) L o w e r i n g o f f o o t o n t o ba r . H e t h e n r e p l a c e s 

t h e f o o t o n t h e g r o u n d . 

2 . H e m a y b e m a d e t o t o u c h m a r k e d p o i n t s o n t h e floor w i t h his f o o t . 

( F r e n k e l g i v e s th is t y p e o f e x e r c i s e in l y i n g ; b u t i t necess i t a t es a p p a r a t u s in 

t h a t p o s i t i o n . ) 

E X E R C I S E S I N S T A N D I N G . — T h e s e a re t h e walking exercises, a n d a r e 

m o s t v a l u a b l e . T o g i v e t h e m e f f ec t i ve ly , a l a rge r o o m o r g y m n a s i u m is 

n e c e s s a r y ; fa i l ing th i s , a c o r r i d o r m a y f o r m a subs t i t u t e , o r a g a r d e n p a t h 

o r l a w n . 

O n a m a t , o r o n t h e floor, l ines s h o u l d b e m a r k e d o u t as seen in Fig. 7 5 . 

1. Walking sideways.—The pa t i en t , a c c o m p a n i e d b y t h e g y m n a s t — w h o 

m u s t b e p r e p a r e d t o s u p p o r t h i m i f n e c e s s a r y — b e g i n s b y w a l k i n g s i d e w a y s . 

* Tabetic Ataxia, trans. Freyberger : Heinemann. 
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B a l a n c e is easier in th i s w a y , b e c a u s e , e x c e p t in t h e l o n g s t ep , he d o e s n o t h a v e 

t o rise o n t h e t o e s o f o n e f o o t , t h u s d e c r e a s i n g his ba se . 

H e s h o u l d b e g i n b y t a k i n g half-steps, w h i c h are easies t , a l t e r n a t e l y t o le f t 

a n d t o r ight , t h e o p e r a t o r c o u n t i n g t h r ee f o r e a c h s t e p ; e .g. , f o r ha l f - s t ep t o 

r i gh t : ( 1 ) One, h e p l a c e s t h e r i gh t f o o t o n t h e g r o u n d h a l f a s t e p a w a y . 

( 2 ) Two, h e t ransfers his w e i g h t f r o m t h e lef t t o t h e 

r igh t f o o t . ( 3 ) Three, he b r ings t h e lef t f o o t u p b e s i d e 

t h e r igh t o n e . 

H e t h e n p rac t i ses quarter-steps, t h e n long steps, a n d 

finally c o m b i n e s all t h r ee l e n g t h s in o n e exe rc i s e , e .g . : 

(a) T h r e e - q u a r t e r - s t e p t o r i g h t — o n e — t w o — t h r e e , (b) 

Quar t e r - s t ep t o l e f t — o n e — t w o — t h r e e , (c) H a l f - s t e p 

t o r i g h t — o n e — t w o — t h r e e , (d) W h o l e s t e p t o l e f t — 

o n e — t w o - th ree . 

T h e l o n g s t eps are m o r e diff icul t b e c a u s e t h e t o e s 

h a v e t o b e p u t o n t h e g r o u n d first, t h e hee l b e i n g 

ra i sed , a n d t h e p a t i e n t ' s b a s e t he r e fo r e s m a l l e r . 

Fig. 75.—Diagram of 
* steps ' used in treating tabes. 
(After Frenkel.) 

13 in 

Fig. 7G.—' Footsteps ' for tabes treatment. 
(After Frenkel.) 

2 . Walking forwards.—Whole, half- a n d qua r t e r - s t eps f o r w a r d s , b e g i n n i n g 

w i t h e a c h f o o t a l t e rna te ly , c o u n t i n g t h r e e as b e f o r e ; t h u s , in b e g i n n i n g w i t h 

t h e r igh t f o o t : (a) P l a c e r igh t f o o t f o r w a r d , hee l o n t h e g r o u n d , (b) T r a n s f e r 

w e i g h t t o th i s f o o t , ra is ing hee l o f le f t f o o t , (c) B r i n g lef t f o o t u p b e s i d e r igh t 

f o o t . 

3 . Walking backwards, in a s imi la r m a n n e r . 

4 . Walking heel to toe. 
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Fig. 77.—' Footmarks ' for turning round, in treatment of 
tabes. A , Turning to the left; B , Turning to the right. 
(After Frenkel.) 

5. Walking in footsteps p a i n t e d o n t h e floor (Fig. 7 6 ) . 

6 . Turning round, a l so in f o o t m a r k s o n t h e floor (Fig. 7 7 ) . 

P r a c t i s e d in th ree m o v e m e n t s ; e .g. , t u r n i n g t o r igh t : (a) T h e p a t i e n t t u rns o n 

t h e r igh t hee l ; (b) H e raises t h e le f t hee l a n d t u rn s o n t h e t o e s o f t h i s f o o t ; 

(c) H e b r ings t h e lef t f o o t u p b e s i d e t h e r igh t . T h i s m a y b e d o n e f o u r t i m e s , 

c o m p l e t i n g t h e full tu rn , a n d t h e n r e p e a t e d t o t h e lef t . 

7 . Walking up and down stairs or steps.—(a) T h e p a t i e n t first g o e s u p 

o n e s t ep a t a t i m e , t h a t is, he p l a c e s , e .g. , his r igh t f o o t o n o n e s t ep a n d b r i ngs 

his left u p be s ide it , t h e n 

p l ace s his lef t f o o t o n t h e ^ - I N I T I A L P O S I T I O N — ^ 

n e x t s t ep a n d b r i ngs his ^ ^ ^ ^ > , A M 

r ight u p t o it ; la ter , he ^ ^ ^ B \ . / I 

prac t i ses w a l k i n g u p t h e — ~ ^ JH| * \ / 4 1 

s teps as a n o r m a l p e r s o n lH) ^ J ^ ^ % § 

w o u l d , (b) H e w a l k s u p ^ M g f t l ^ ^ A^zmzz 

a n d d o w n , a t first h o l d i n g 

t he rail a t t h e s ide o f t h e 

s teps ; la ter , he d i spenses 

w i t h th is s u p p o r t . 

8. F i n a l l y , h e is 

t a u g h t t o w a l k w h i l e a t 

t h e s a m e t i m e us ing his 

a r m s , c a r r y i n g pa rce l s , 

g e t t i n g o u t o f t h e w a y o f 

o b s t a c l e s , e t c . 

W H E N T H E A R M S A R E A F F E C T E D , w h i c h is m u c h m o r e ra re ly t h e ca se , 

exe rc i ses o f a s imi la r na tu r e are g i v e n , spec ia l a t t e n t i o n b e i n g p a i d t o t h e fine 

m o v e m e n t s o f h a n d s a n d fingers. T h e p a t i e n t m a y b e t o l d t o p l a c e h is 

fingers in ho l e s in a b o a r d ; o r t o inser t p e g s o r m a t c h e s in s u c h ho l e s ; t o p i c k 

u p sma l l o b j e c t s l ike m a r b l e s , c h e s s m e n , d r a u g h t s , c o u n t e r s o r c o i n s , a n d 

a r range t h e m o r p i le t h e m u p o n o n e a n o t h e r ; t o s t i ck p ins i n t o i n d i c a t e d 

p o i n t s o n a p i n c u s h i o n . F r e n k e l de sc r ibe s a p i e c e o f a p p a r a t u s in w h i c h a 

n u m b e r o f ba l l s o f d i f ferent s izes a n d c o l o u r are h u n g f r o m a b a r . T h e p a t i e n t 

s w i n g s t h e m a n d c a t c h e s t h e m , first t h e larger , t h e n t h e sma l l e r ; t h e n t w o 

t o g e t h e r ; first in t h e h a n d s , t h e n w i t h t h e finger t i p s ; first in his o w n t i m e , 

t h e n t o c o m m a n d . H e m a y a l so p rac t i se g o i n g o v e r d i a g r a m s w i t h a p e n c i l , 

wr i t i ng , d r a w i n g , e t c . 

T h e t a b e t i c is g e n e r a l l y w i l l i ng t o w o r k h a r d a t his exe rc i se s . W i t h p a t i e n c e 

a n d p e r s e v e r a n c e , b o t h o n his p a r t a n d o n t h a t o f t h e g y m n a s t , a n e x c e l l e n t 

resul t c a n o f t e n b e o b t a i n e d . T h e cases in w h i c h t h e o n s e t w a s s u d d e n s o m e -

t i m e s a p p e a r t o b e c o m p l e t e l y c u r e d . E v e n v e r y se r ious cases c a n b e c o n -

s i d e r a b l y i m p r o v e d , a n d pa t i en t s w h o h a v e b e c o m e b e d r i d d e n c a n o f t e n b e 

g o t o n t o the i r feet aga in . 

In the paralytic stage, o n l y v e r y s imp le m o v e m e n t s , s u c h as F o o t - b e n d i n g 

a n d - s t re tch ing , c a n b e g i v e n , o r in s o m e cases t h e s i m p l e r a n d eas ier 

exe rc i s e s o f t h e series in l y i n g . Gene ra l m a s s a g e m a y b e c o n t i n u e d i f i t 

a p p e a r s t o m a k e t h e p a t i e n t m o r e c o m f o r t a b l e . B r e a t h i n g exe rc i se s are still 

v a l u a b l e . 

I n t h e a b s e n c e o f a nurse , t h e ca re o f t he p a t i e n t ' s sk in b e c o m e s in p a r t t h e 

r e s p o n s i b i l i t y o f t h e m a s s e u r o r masseuse . I t is his o r he r d u t y t o see t h a t 

b e d - s o r e s are a v o i d e d , o r p r o p e r l y t r ea t ed , a n d t o i n f o r m t h e d o c t o r i f t h i s 

m a t t e r is n o t r e c e i v i n g p r o p e r ca re a n d a t t e n t i o n . 

A B 
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S Y R I N G O M Y E L I A 

T h i s is a rare c o n d i t i o n , cases o f w h i c h o c c a s i o n a l l y a p p e a r in o u r h o s p i t a l 

d e p a r t m e n t s ; i t cons i s t s o f d i s s o c i a t e d anaesthesia (see p . 1 1 2 ) a n d pa ra ly s i s . 

E T I O L O G Y . — T h e c a u s e is u n k n o w n . I t is sa id t o b e s o m e t i m e s d u e t o 

a c o n g e n i t a l d e f e c t o f d e v e l o p m e n t in t h e sp ina l c o r d . M e n are m o r e o f t e n 

a t t a c k e d t h a n w o m e n . I t g e n e r a l l y a p p e a r s in y o u n g p e o p l e u n d e r 3 0 . 

P A T H O L O G Y . — T h e d isease s tar ts as a n e w g r o w t h o f c o n n e c t i v e t i s sue 

r o u n d t h e cen t r a l c a n a l o f t h e c o r d . T h i s t i s sue a f t e r w a r d s b r e a k s d o w n , a n d 

f o r m s cav i t i e s , d e s t r o y i n g t h e s t ruc tu res in t h e i m m e d i a t e n e i g h b o u r h o o d o f 

t h e cana l , a n d e x e r t i n g pressure o n t h e r eg ions b e y o n d . T h e a n t e r i o r g r e y 

c o m m i s s u r e is first a f fec ted , a n d th i s en ta i l s 

d e s t r u c t i o n o f s o m e o f t h e pain and tem-

perature fibres of the antero-lateral (Gower's) 

tract as t h e y c ros s o v e r t o t h e o p p o s i t e s ide 

s o o n af te r en t e r ing t h e c o r d . N e x t , t h e 

pressure falls o n t h e an t e r io r h o r n s . L a t e r , 

t h e s e n s o r y a n d m o t o r t r ac t s are a f f ec ted , 

a n d the i r fibres d e g e n e r a t e . (Fig. 7 8 . ) 

T h e d isease g e n e r a l l y s tar ts in t h e c e r v i c a l 

o r t h o r a c i c r e g i o n s , a n d sp reads u p w a r d s o r 

d o w n w a r d s . 

S Y M P T O M S . — T h e ear l ies t a n d m o s t 

cha rac t e r i s t i c s y m p t o m is dissociated anaes-

thesia, i .e. , loss o f sensa t ions o f pain and 

temperature, b u t n o t o f t h e sense o f t o u c h o r 

m u s c l e sense in t h e s a m e areas . T h e l a t t e r 

sensa t ions are u n i m p a i r e d b e c a u s e t he p o s -

t e r io r c o l u m n s ( o f G o l l a n d B u r d a c h ) are n o t 

i n v o l v e d un t i l m u c h la ter . T h e s e p a t i e n t s 

t e n d t o b u r n o r o t h e r w i s e in jure the i r h a n d s , w h e r e t h e loss o f p a i n a n d t e m p e r -

a tu re sense first o c c u r s . L a t e r , i t sp reads u p t h e a r m s a n d t o t h e t r u n k . 

Muscular atrophy and paralysis a p p e a r as s o o n as t h e a n t e r i o r h o r n s 

a re s u b j e c t e d t o p ressure . A s in p r o g r e s s i v e m u s c u l a r a t r o p h y , t h e y b e g i n in 

t h e h a n d s , a n d s p r e a d u p t h e a r m a n d t h e n t o t h e t r u n k , in t h e s a m e o r d e r as 

d o e s t h e anaesthesia. L a t e r , t h e fee t m a y b e s imi la r ly a f fec ted . 

A t a still m o r e a d v a n c e d s t age , t he re m a y b e loss of sensation to touch, w i t h 

ataxia ( p o s t e r i o r c o l u m n s ) , o r spastic paraplegia o f t h e legs ( c r o s s e d p y r a m i d a l 

t r a c t ) , o r t h e d isease m a y sp r ead u p t o t h e m e d u l l a , p r o d u c i n g b u l b a r pa ra lys i s . 

Trophic changes—bone o r j o i n t c h a n g e s , s imi la r t o t h o s e o f t a b e s d o r -

s a l i s — m a y a p p e a r , a n d t h e pa t i en t s o f t e n g e t w h i t l o w s o n t h e fingers—painless, 

s ince t h e sense o f p a i n is l o s t . 

C O M P L I C A T I O N S . — S c o l i o s i s o r k y p h o - s c o l i o s i s . 

T r e a t m e n t . — 

T h e genera l hea l t h wi l l n e e d a t t e n t i o n . A p a r t f r o m th i s , t r e a t m e n t is s imi la r 

t o t h a t f o r p r o g r e s s i v e m u s c u l a r a t r o p h y . L a t e r , i f a t a x i a d e v e l o p s , exe rc i se s 

o f t h e F r e n k e l t y p e m a y b e t r i ed . I t is, in f ac t , as w e l l t o b e g i n these b e f o r e 

a t a x i a a c t u a l l y a p p e a r s , s t a r t ing w i t h t h e m o r e c o m p l e x m o v e m e n t s . I f spas t i c 

p a r a p l e g i a is t h e m o r e m a r k e d , th is m u s t b e a p p r o p r i a t e l y t r e a t e d (see 

H E M I P L E G I A , p p . 1 1 8 - 1 2 0 ; a n d P R I M A R Y S P A S T I C P A R A P L E G I A , p . 1 2 3 ) . 

P R E C A U T I O N S s imi la r t o t h o s e r e q u i r e d in t a b e s are n e c e s s a r y w h e n g i v i n g 

m o v e m e n t s t o j o i n t s , g r e a t c a r e b e i n g t a k e n n o t t o s t ra in a n y j o i n t o r c a r r y 

a n y m o v e m e n t b e y o n d i ts n o r m a l l imi t s . 

Fig. 78.—Syringomyelia. A , Crossed 
pyramidal tract; B , Posterior columns ; 
C , Direct pyramidal tract; D 5 Central 
canal; E, Anterior horn; F, Anterior 
grey commissure. The darker shading 
in the centre indicates the initial lesion, 
the lighter shading the parts affected 
later. The former should include a 
little more of the anterior grey com-
missure. 
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CHAPTER XI 

OTHER DISEASES OF THE BRAIN AND 

SPINAL CORD 

Paralysis agitans—-Encephalitis lethargica—Cerebellar ataxia—Disseminated sclerosis—• 
Combined sclerosis—Friedreich's disease—Transverse myelitis—-Chorea. 

P A R A L Y S I S A G I T A N S 

(Parkinson's Disease—'Shaking Palsy') 

E T I O L O G Y . — T h i s d isease is c o m m o n e s t in a d v a n c e d l i fe , g e n e r a l l y a p p e a r -

i n g af te r t h e a g e o f 5 0 o r 6 0 . I t a t t a c k s m e n m o r e o f t e n t h a n w o m e n . 

T h e cause is u n k n o w n ; s h o c k , w o r r y , o r a n a c c i d e n t s e e m t o e x c i t e i t . I t is 

n o t he r ed i t a ry , n o r d u e t o syph i l i s o r a n y o t h e r i n f e c t i o n . 

P A T H O L O G I C A L C H A N G E S . — P a r a l y s i s ag i t ans is d u e t o a d e g e n e r a t i o n 

o f t h e g l o b u s p a l l i d u s ( p a r t o f t h e l en t i cu l a r n u c l e u s ) a n d o f o t h e r ce l l s s ca t -

t e r e d t h r o u g h o u t t h e l en t i cu l a r a n d c a u d a t e n u c l e i , t h e f ibres f r o m w h i c h 

d e s c e n d in t h e r u b r o s p i n a l t r a c t (see Fig. 6 2 ) . T h i s p a r t o f t h e n e r v o u s s y s t e m 

pres ides o v e r automatic movements, as t h e s w i n g o f t h e a r m s in w a l k i n g , 

a n d s u c h m o v e m e n t s are l o s t in pa ra lys i s ag i t ans . A l s o , i t i nh ib i t s t h e a c t i o n 

o f ce r t a in l o w e r cen t r e s in t h e b r a i n w h i c h i nc r ea se m u s c l e t o n e , a n d t h e 

loss o f th is i n h i b i t i o n ' r e l e a s e s ' t h e s e cen t r e s , s o t h a t t h e y p r o d u c e o v e r - t o n e 

o f m u s c l e , a n d u n c o n t r o l l e d m o v e m e n t s ( t r e m o r ) . 

S Y M P T O M S . — 

T R E M O R . — T h i s b e g i n s in o n e h a n d , a n d is v e r y cha rac t e r i s t i c . T h e 

fingers are f l e x e d a n d e x t e n d e d , e s p e c i a l l y a t t h e m e t a c a r p o - p h a l a n g e a l j o i n t s , 

w h i l e t h e t h u m b rests aga ins t t h e i n d e x finger. T h i s p r o d u c e s t h e s o - c a l l e d 

* p i l l - ro l l i ng ' m o v e m e n t . T h e t r e m o r g e n e r a l l y s p r e a d s t o t h e l eg o f t h e s a m e 

s ide , a n d t h e n t o t h e o t h e r a r m a n d l eg . T h e h e a d a n d t r u n k are r a r e l y 

a f fec ted . T h i s is n o t a n ' i n t e n t i o n ' t r e m o r ; i t is o f t e n a b s e n t d u r i n g v o l u n t a r y 

m o v e m e n t , b u t c o n t i n u e s w h e n t h e l i m b is a t rest , e s p e c i a l l y i f u n s u p p o r t e d . 

I t ceases d u r i n g s l eep . 

W E A K N E S S O F M U S C L E S A N D D I F F U S E R I G I D I T Y , t h a t is , o v e r t o n e 

o f all t h e s t r i a t ed m u s c l e s in t h e b o d y , n o t o n l y o f ce r t a in g r o u p s as in 

h e m i p l e g i a . T h i s p r o d u c e s a p e c u l i a r p o s t u r e a n d ga i t , as w e l l as a c h a r a c -

te r i s t i c fac ia l e x p r e s s i o n . 

Posture.—The p a t i e n t b e n d s his b o d y f o r w a r d f r o m t h e h ips , a n d s t a n d s 

w i t h h ips a n d k n e e s flexed. T h e h e a d is a l so c a r r i e d f o r w a r d . T h e a r m s a re 

s l i gh t ly a b d u c t e d , t h e e l b o w s s t a n d i n g o u t f r o m t h e s ides a n d f l e x e d t o a r i gh t 

a n g l e . T h e wr i s t s a re s l i gh t ly e x t e n d e d , w h i l e t h e fingers are f l e x e d a t t h e 

m e t a c a r p o - p h a l a n g e a l j o i n t s a n d e x t e n d e d a t t h e i n t e rpha l angea l . 

Gait.—This is w h a t is k n o w n as ' f e s t i n a n t ' ( h u r r y i n g ) . T h e p a t i e n t 

w a l k s w i t h s h o r t s t eps , w h i c h t e n d t o g e t fas ter a n d fas ter . I f p u s h e d f o r w a r d , 

he wi l l run in t h a t d i r e c t i o n ; i f p u l l e d b a c k w a r d , h e w i l l r u n b a c k w a r d . T h e 

a u t o m a t i c s w i n g o f t h e a r m s is l o s t . 
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Facial Expression.—This cons i s t s o f t h e ' P a r k i n s o n i a n m a s k ' , t h e f a c e 

b e c o m i n g i m m o b i l e a n d expres s ion le s s . T h e b l i n k i n g ref lex o c c u r s less o f t e n 

t h a n usua l , h e n c e t h e p a t i e n t a p p e a r s t o h a v e a fixed s tare . 

R E F L E X E S . — N o r m a l o r s o m e t i m e s i n c r e a s e d (see p p . 1 0 8 , 1 0 9 ) . 

T r e a t m e n t . — 

A l t h o u g h t h e d isease is s l o w l y p r o g r e s s i v e a n d i n c u r a b l e , y e t p h y s i c a l 

t r e a t m e n t m a y re t a rd i ts c o u r s e a n d re l i eve t h e s y m p t o m s , as w e l l as h a v i n g a 

p s y c h i c a l e f fec t . O u r aims w i l l b e t o lessen t h e stiffness o f t h e m u s c l e s , a n d 

t o o b t a i n r e l a x a t i o n as far as p o s s i b l e ; t o e n c o u r a g e a c t i v e m o v e m e n t , a n d 

t o k e e p t h e p a t i e n t o n his fee t as l o n g as w e c a n . 

P H Y S I C A L T R E A T M E N T . — I n o r d e r t o r e d u c e t h e r i g id i t y , w e sha l l 

resor t t o m a s s a g e , p a s s i v e m o v e m e n t s , a n d r e l a x a t i o n exe rc i ses . R a d i a n t h e a t 

a n d g a l v a n i s m m a y a l so b e t r i ed . 

M A S S A G E . — G e n e r a l m a s s a g e s h o u l d b e g i v e n i f p o s s i b l e , t o i m p r o v e t h e 

c i r c u l a t i o n , as w e l l as t o o b t a i n r e l a x a t i o n . I t is i m p o r t a n t t h a t t he se p a t i e n t s , 

w h o are o f t e n v e r y sens i t ive t o c o l d , s h o u l d b e k e p t w a r m d u r i n g t r e a t m e n t , 

as w e l l as a t o t h e r t i m e s . C o l d n o t o n l y s l o w s t h e sur face c i r c u l a t i o n b u t 

p r o d u c e s c o n t r a c t i o n o f m u s c l e . T h e m a s s a g e s h o u l d , o f c o u r s e , b e o f t h e 

s o o t h i n g t y p e — e f f l e u r a g e , k n e a d i n g , a n d s t rok ing . D e e p s l o w f r ic t ions m a y 

b e g i v e n t o t h e j o i n t s . Abdominal massage is i m p o r t a n t , s ince t h e r ig id c o n -

d i t i o n o f t h e a b d o m i n a l m u s c l e s t e n d s t o c a u s e c o n s t i p a t i o n ( t h o u g h t h e 

in tes t ina l m u s c l e s are n o r m a l , t h e s y m p a t h e t i c n e r v o u s s y s t e m n o t b e i n g 

i n v o l v e d ) . 

P A S S I V E M O V E M E N T S t o all j o i n t s i n d u c e r e l a x a t i o n , i f sk i l fu l ly p e r f o r m e d . 

R E L A X A T I O N E X E R C I S E S (see p p . 1 9 5 , 2 0 0 , 2 0 1 ) m a y a l so b e t r i ed . 

A C T I V E E X E R C I S E S . — T h e s e m a y b e ass is ted , f ree , o r res is ted , a c c o r d i n g 

t o t h e p a t i e n t ' s capab i l i t i e s . V o l u n t a r y , c o n t r o l l e d m o v e m e n t s h o u l d b e 

e n c o u r a g e d , b e c a u s e t h e p a t i e n t has n o w t o c a r r y o u t m o v e m e n t s w h i c h w o u l d 

n o r m a l l y b e a u t o m a t i c a n d c o n t r o l l e d b y t h e basa l g a n g l i a b y m e a n s o f h i s 

c e r eb ra l c o r t e x . S u c c e s s has b e e n c l a i m e d b y s o m e w o r k e r s f o r FrenkeVs 

exercises. A t all e v e n t s , t h e p a t i e n t s h o u l d t r y t o p r ac t i s e c o r r e c t w a l k i n g 

a n d o r d i n a r y o c c u p a t i o n s . T h e exe rc i ses m a y b e a r r a n g e d in t h e f o r m o f a 

' g e n e r a l s t r e n g t h e n i n g ' s c h e m e , b u t f r e q u e n t rests s h o u l d b e g i v e n . D e e p 

b r e a t h i n g s h o u l d n o t b e n e g l e c t e d . 

E N C E P H A L I T I S L E T H A R G I C A 

T h i s te r r ib le d isease , so m u c h in e v i d e n c e o f la te y e a r s , a n d p o p u l a r l y k n o w n 

as ' s l e e p y s i c k n e s s ' , o c c u r s b o t h in a n e p i d e m i c a n d in a s p o r a d i c f o r m . 

P A T H O L O G Y . — I t cons i s t s o f a n a c u t e i n f l a m m a t i o n o f t h e c o n n e c t i v e 

t i ssue o f t h e b ra in , a n d o f d e g e n e r a t i o n o f t h e n e r v e ce l l s , e s p e c i a l l y t h o s e o f 

t h e basa l gang l i a , a n d o f t h e ce l l s o f o r ig in o f t h e m o t o r n e r v e s o f t h e e y e s , 

w h i c h lie in t h e floor o f t h e a q u e d u c t o f S y l v i u s . 

S Y M P T O M S . — T h e i l lness b e g i n s w i t h a n a c u t e a t t a c k , t h e first s y m p t o m s 

o f w h i c h are fever, a n d paralysis of eye muscles. T h e n a p p e a r t h e lethargy 

a n d d rows ines s w h i c h h a v e g i v e n t h e d isease i ts n a m e . T h e p a t i e n t o f t e n 

r ema ins l e tha rg i c al l d a y , b u t a t n i g h t b e c o m e s rest less, o r e v e n de l i r ious . A t 

n o s t age o f t h e d isease , h o w e v e r , is t h e r e a n y f o r m o f motor pa ra lys i s , o t h e r 

t h a n t h a t o f t h e o c u l a r m u s c l e s , n o r is t h e r e anaesthesia, n o r are t h e re f lexes 

a f f ec t ed . 

I n fa ta l cases , t h e p a t i e n t d ies f r o m r e s p i r a t o r y fai lure , d u e t o i n v o l v e m e n t 

o f t h e v i t a l c en t r e s in t h e m e d u l l a o b l o n g a t a . I n a f e w s l igh t c a se s h e m a y 

r e c o v e r c o m p l e t e l y , o r a l m o s t c o m p l e t e l y : in t he se cases t h e r e has b e e n , o f 

c o u r s e , l i t t le o r n o d e s t r u c t i o n o f ne rve -ce l l s . I n m o s t cases a syndrome develops 
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resembling that of paralysis agitans w i t h t r e m o r , a the tos i s , a n d t h e ' P a r k i n s o n i a n 

m a s k ' (see p . 1 4 4 ) , d u e t o i n j u r y o f t h e c a u d a t e a n d l en t i cu l a r n u c l e i ; m o r e 

r a re ly spastic paralysis o r cerebellar ataxia ( P u r v e s - S t e w a r t ) , i f t h e c e r e b r u m 

o r c e r e b e l l u m is i n j u r e d . 

L A T E S Y M P T O M S . — T h e af ter- resul ts o f th i s d i sease are o f t e n t r a g i c . M a n y 

pa t i en t s r e m a i n m e n t a l l y du l l , a n d t h o s e w h o b e f o r e t he i r i l lness w e r e q u i c k , 

c l e v e r a n d eff ic ient a re o f t e n q u i t e u n a b l e t o r e s u m e the i r f o r m e r w o r k , b e i n g 

n o l o n g e r e i the r p h y s i c a l l y o r m e n t a l l y e q u a l t o i t . T h e p a t i e n t s are s l o w in 

all t he i r m o v e m e n t s , a n d r e a c t s l o w l y t o c o m m a n d s , h o l d i n g the i r l i m b s st iff ly. 

I m p r o v e m e n t m a y f o l l o w , b u t m o r e o f t e n t h e r eve r se is t h e ca se , a n d e v e n in 

t h e e v e n t o f a n a p p a r e n t l y c o m p l e t e r e c o v e r y , a r e l apse is l i ab l e t o t a k e p l a c e 

d u r i n g t h e t w o o r t h r e e y e a r s a f te r t h e i l lness . 

I n ch i l d r en , s y m p t o m s s u c h as hemiplegia o r diplegia, tremor, athetosis, 

e t c . , m a y pers is t , a n d resp i ra t ion m a y b e a f fec ted , t h e c h i l d b r e a t h i n g t h r o u g h 

h is m o u t h , w h i c h r e m a i n s o p e n , g i v i n g h i m a n i m b e c i l e e x p r e s s i o n . W o r s t o f 

a l l , t he re m a y b e a complete alteration in the child's character, t h e t ru th fu l , 

o b e d i e n t a n d w e l l - b e h a v e d c h i l d b e c o m i n g i n s u b o r d i n a t e , un t ru th fu l , qua r re l -

s o m e , l a z y , a n d d i s h o n e s t . H e is n o t , o f c o u r s e , r e s p o n s i b l e f o r his a c t i o n s , a n y 

m o r e t h a n are s o m e o f t h e u n f o r t u n a t e a d u l t v i c t i m s o f t h e d i sease , w h o af te r -

w a r d s fall i n t o c r i m e . 

T r e a t m e n t . — 

W T i t h t h e t r e a t m e n t o f m e n t a l cases w e h a v e n o c o n c e r n . E x p e r i m e n t s 

h a v e b e e n m a d e l a t e l y w i t h c e r t a i n d r u g s , t h e a d m i n i s t r a t i o n o f w h i c h s e e m s 

t o p r o d u c e an i m p r o v e m e n t in t h e b e h a v i o u r o f c h i l d r e n t h u s aff l ic ted, a t a l l 

e v e n t s f o r as l o n g as t h e y r e m a i n u n d e r th i s t r e a t m e n t . I t is w i t h t h e p h y s i c a l 

c o n d i t i o n o f t h e p a t i e n t s t h a t w e are c a l l e d u p o n t o dea l ; a n d w e c a n h a r d l y 

s a y t h a t t h e p r o p e r t r e a t m e n t has y e t b e e n d i s c o v e r e d . O u r aims a r e t o 

o b t a i n r e l a x a t i o n , s ince t h e p a t i e n t suffers f r o m a diffuse r i g i d i t y l ike t h a t 

o f pa r a ly s i s ag i t an s ; a n d l a t e r t o q u i c k e n his r e s p o n s e t o s t i m u l u s . 

P H Y S I C A L T R E A T M E N T . — A s far as o u r p r e s e n t e x p e r i e n c e g o e s , soothing 

massage, e s p e c i a l l y k n e a d i n g , a n d slow rhythmic passive movements c o n s t a n t l y 

r e p e a t e d s e e m t o h a v e t h e bes t resul t . T h e s e are f o l l o w e d b y breathing exercises, 

a n d active exercises, e a s y a t first, a n d g r a d u a l l y i n c r e a s e d in s t r e n g t h i f t h e 

p a t i e n t i m p r o v e s . Relaxation exercises h a v e a l so b e e n t r i e d w i t h a ce r t a in 

m e a s u r e o f succes s , a n d rhythmic exercises w i t h p e n d u l u m m o v e m e n t s h o u l d 

b e usefu l . 

C E R E B E L L A R A T A X I A 

A c o n g e n i t a l o r a c q u i r e d d e f i c i e n c y o r d isease o f t h e c e r e b e l l u m , c a u s i n g 

d e f e c t i v e s y n e r g i c c o n t r o l o f t h e m u s c l e s . T h i s is a rare d i sease , a n d a m e d i c a l 

g y m n a s t m a y eas i ly pass he r ca ree r w i t h o u t c o m i n g a c r o s s a case o f i t — t h o u g h , 

o f c o u r s e , t h e c e r e b e l l u m o r its afferent o r efferent t r ac t s m a y b e i n v o l v e d 

in m u l t i p l e l e s ions s u c h as d i s s e m i n a t e d sc le ros is , o r in e x t e n s i v e d e g e n e r a t i o n s , 

s u c h as F r i e d r e i c h ' s d i sease . 

S Y M P T O M S . — T h e effects o f a ce r ebe l l a r l e s ion a re loss of the postural tone 

of muscles (see p . 2 6 3 ) , t h e p a t i e n t b e i n g u n a b l e t o s t a n d s t e a d i l y , a n d asynergia 

— l a c k o f c o - o r d i n a t i o n a n d h a r m o n i o u s a c t i o n o f m u s c l e s in c o m p l e x m o v e -

m e n t s . T h e s e t w o d e f e c t s o f c o n t r o l a re m a n i f e s t e d b y t h e f o l l o w i n g s y m p t o m s . 

T H E C E R E B E L L A R G A I T . — A reel ing, l u r c h i n g m o d e o f p r o g r e s s i o n . T h i s 

va r i e s a c c o r d i n g t o t h e a c t u a l si te o f t h e l e s ion in t h e c e r e b e l l u m , b u t in a n y 

case i t cons i s t s o f a l a c k o f c o - o r d i n a t i o n o f t h e m o v e m e n t s o f t h e l i m b s a n d 

t r unk . M o s t o f t e n t h e t r u n k is h e l d r i g id ly , w h i l e t h e l egs a p p e a r t o r u n a w a y 

f r o m it , th is b e i n g b e c a u s e t h e t r u n k m u s c l e s c a n n o t a d a p t t h e m s e l v e s q u i c k l y 

10 
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e n o u g h t o t h e c h a n g e s o f p o s i t i o n o f t h e b o d y b r o u g h t a b o u t b y t h e m o v e -

m e n t s o f t h e l i m b s . T h e r e f o r e t h e p a t i e n t s t aggers a n d s o m e t i m e s fal ls t o 

o n e s ide o r t h e o t h e r , o r e v e n b a c k w a r d s . I n o t h e r cases , t h e t r u n k m a y b e 

t h e first p a r t t o m o v e , a n d t h e legs b e u n a b l e t o r e s p o n d in t i m e , so t h a t t h e 

t r u n k falls f o r w a r d s , b a c k w a r d s , o r t o t h e s ide w h e n e v e r t h e p a t i e n t a t t e m p t s 

t o w a l k . S o m a r k e d is t h e ree l ing a n d s t agge r ing t h a t t h e u n f o r t u n a t e sufferer 

is n o t i n f r e q u e n t l y t h o u g h t t o b e in a s ta te o f i n t o x i c a t i o n , w h i c h i m p r e s s i o n is 

c o n f i r m e d b y his i nd i s t i nc t o r i n c o h e r e n t s p e e c h . H e finds g r e a t d i f f icu l ty in 

t u r n i n g r o u n d . 

D I S S O C I A T I O N O F N O R M A L L Y C O M B I N E D M O V E M E N T S . — H e b r e a k s u p m o v e -

m e n t s i n t o the i r c o m p o n e n t pa r t s , i n s t e a d o f p e r f o r m i n g t h e s e s i m u l t a n e o u s l y ; 

f o r i n s t a n c e , i f t o l d t o raise his l e g ( in t h e l y i n g o r s t a n d i n g p o s i t i o n ) h e w i l l 

first f lex t h e h i p a n d t h e n e x t e n d t h e k n e e , i n s t ead o f h o l d i n g t h e k n e e in 

e x t e n s i o n w h i l e t h e h i p is b e i n g flexed. 

D Y S M E T R I A . — A n i n c o r r e c t e s t i m a t i o n o f h o w m u c h a m u s c l e s h o u l d b e 

c o n t r a c t e d in o r d e r t o p e r f o r m a n y pa r t i cu l a r m o v e m e n t ; f o r i n s t a n c e , i f a s k e d 

t o d r i n k a glass o f w a t e r , t h e p a t i e n t wi l l p r o b a b l y o v e r - c o n t r a c t t h e a r m 

m u s c l e s a n d t h r o w t h e w a t e r o v e r his s h o u l d e r o r i n t o h is o w n f a c e . 

T h e ' h e e l - t o - k n e e ' t e s t m a y b e u s e d in th i s c o n d i t i o n as w e l l as in l e s ions o f 

t h e p o s t e r i o r c o l u m n s . T h e p a t i e n t is a s k e d t o p u t t h e hee l o f o n e f o o t o n t h e 

pa te l l a o f t h e o t h e r l eg . H e is as unsucces s fu l in d o i n g s o as is t h e t a b e t i c , 

t h o u g h f o r a di f ferent r ea son . S y m p t o m s o f i n c o - o r d i n a t i o n m a y a p p e a r in 

v a r i o u s spec ia l g r o u p s o f m u s c l e s . 

I N T E N T I O N T R E M O R o f h e a d , n e c k , a n d l i m b s ; N Y S T A G M U S (see p . 1 4 8 ) ; 

S C A N N I N G (staccato), E X P L O S I V E , O R S L U R R I N G S P E E C H . — T h e s e t h r ee , w h i c h 

f o r m t h e ' d i a g n o s t i c s y m p t o m s ' o f d i s s e m i n a t e d sc le ros i s , a re a l so p re sen t in 

ce r ebe l l a r a t ax i a . I n t h e f o r m e r ca se t h e y are p r o b a b l y d u e t o s o m e o f t h e 

m u l t i p l e l es ions b e i n g s i t ua t ed in t h e c e r e b e l l u m (see p . 1 0 8 ) . 

T H E R E F L E X E S are n o r m a l , t h e ref lex a r c a n d t h e p y r a m i d a l p a t h w a y b e i n g 

i n t a c t ; b u t t h e knee-jerk is pecu l i a r , a s w i n g i n g m o v e m e n t b e i n g p r o d u c e d in 

r e s p o n s e t o t h e s t imu lus i n s t e a d o f a s ingle t w i t c h ( ' p e n d u l a r k n e e - j e r k ' ) . 

T H E M E N T A L C O N D I T I O N is n o r m a l . 

Simi la r s y m p t o m s w o u l d b e p r o d u c e d b y t h e d e s t r u c t i o n o f tracts t o a n d f r o m 

t h e c e r e b e l l u m . 

T r e a t m e n t . — 

A l l w e are a b l e t o d o is t o t r y a n d t e a c h t h e p a t i e n t t o c o - o r d i n a t e h i s 

m o v e m e n t s , r e p l a c i n g as far as is p o s s i b l e t h e l o s t i n v o l u n t a r y c o n t r o l b y 

v o l u n t a r y c o n t r o l , b r o u g h t a b o u t b y m e a n s o f t h e h i g h e r c en t r e s in t h e c e r e b r u m . 

F o r th is p u r p o s e w e m a y m a k e u se o f F r e n k e l ' s exe rc i ses , t h o u g h w e shal l n o t 

find s u c h a v a l u a b l e a u x i l i a r y in t h e sense o f s igh t as w e d o in t h e t a b e t i c , s i nce 

ce rebe l l a r a t a x i a is as b a d w i t h t h e e y e s o p e n as w h e n t h e y a re shu t . H o w e v e r , 

t h e s a m e t y p e o f exe rc i ses is su i t ab le , a n d t h e s a m e rules s h o u l d b e o b s e r v e d . 

T h e p a t i e n t s h o u l d a l so b e g i v e n exe rc i ses in w h i c h first t w o , a n d t h e n m o r e , 

j o i n t s h a v e t o b e m o v e d s i m u l t a n e o u s l y , o r o n e has t o b e m o v e d a n d a n o t h e r 

h e l d in s o m e pa r t i cu l a r p o s i t i o n — e . g . , L y i n g o r s t a n d i n g Leg - l i f t i ng ( f l ex ion o f 

h i p w i t h s t a t i c e x t e n s i o n o f k n e e ) ; R e a c h - g r a s p - s t a n d i n g p l a c i n g t h e k n e e o n 

a s t o o l in f ron t ( f l ex ion o f h i p a n d k n e e ) ; B e n d - s i t t i n g ( o r h a l f - l y i n g ) A r m -

s t r e t ch ing u p w a r d ( a b d u c t i o n o f shou lde r , e x t e n s i o n o f e l b o w , e l e v a t i o n o f 

s h o u l d e r g i rd le , e t c . — a n a d v a n c e d e x e r c i s e ) . 

T h e c o n d i t i o n is a d i s c o u r a g i n g o n e t o t rea t , b u t o c c a s i o n a l l y a m a r k e d 

i m p r o v e m e n t c a n b e n o t e d , a n d t h e l e s ion is a t leas t n o t p r o g r e s s i v e . (See 

also t r e a t m e n t o f T A B E S D O R S A L I S , p p . 1 3 6 - 1 4 1 . ) 
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D I S S E M I N A T E D S C L E R O S I S 

T h e b a c t e r i a o r t o x i n s w h i c h c a u s e th i s d isease are u n l i k e t h o s e o f m o s t o t h e r 

n e r v o u s m a l a d i e s , in t h a t t h e y are n o t selective in the i r a c t i o n ; t h a t is , t h e y 

d o n o t a t t a c k s o m e o n e def ini te p a r t o f t h e n e r v o u s s y s t e m , e .g . , t h e a n t e r i o r 

h o r n s o f t h e sp ina l c o r d , as d o t h o s e o f a c u t e a n t e r i o r p o l i o m y e l i t i s , o r t h e 

p o s t e r i o r n e r v e - r o o t s , gang l i a , a n d c o l u m n s as d o e s t h e Spirochceta pallida i n 

t a b e s . I n d i s s e m i n a t e d sc le ros is , as t h e n a m e i m p l i e s , t h e les ions are multiple ; 

t he re are s ca t t e r ed p a t c h e s o f sc leros is f o u n d t h r o u g h o u t t h e n e r v o u s s y s t e m — 

in t h e sp ina l c o r d , in t h e b ra in , o r in b o t h . G r e y a n d w h i t e m a t t e r m a y b o t h 

b e i n v o l v e d , t h o u g h t h e l a t t e r is g e n e r a l l y a f f ec ted first. 

E T I O L O G Y . — T h e d isease g e n e r a l l y b e g i n s in y o u n g adu l t s . B o t h s e x e s are 

a f f ec ted , b u t w o m e n m u c h m o r e o f t e n t h a n m e n , in t h e p r o p o r t i o n o f 5 t o 3 . 

T h e p a t i e n t s are o t h e r w i s e h e a l t h y . 

C A U S E . — T h i s is u n k n o w n . I t is m o s t p r o b a b l y d u e t o a t o x i n c i r c u l a t i n g 

i n the b l o o d , b u t t h e g e r m p r o d u c i n g th i s t o x i n has n o t y e t b e e n iden t i f i ed . A n 

a t t a c k m a y f o l l o w an in ju ry , a p e r i o d o f m e n t a l w o r r y , o n e o f t h e s p e c i f i c 

f e v e r s — m e a s l e s , t y p h o i d , o r scar le t f e v e r — o r a s e v e r e s h o c k , s u c h as a r a i l w a y 

a c c i d e n t . M a n y cases w e r e r e p o r t e d af te r a ir ra ids d u r i n g t h e w a r . T h e s e 

o c c u r r e n c e s w e r e n o t t h e cause o f t h e d isease , b u t o n l y p r e c i p i t a t e d a n a t t a c k 

in a p a t i e n t a l r e a d y h a v i n g t h e p o i s o n l a t en t w i t h i n his o r h e r s y s t e m . S y p h i l i s 

is n o t a f a c t o r . 

P A T H O L O G I C A L C H A N G E S . — T h e c o n d i t i o n b e g i n s w i t h s m a l l p a t c h e s o f 

i n f l a m m a t i o n s c a t t e r e d a b o u t in v a r i o u s pa r t s o f t h e n e r v o u s s y s t e m , g e n e r a l l y 

a p p e a r i n g first in t h e sp ina l c o r d . L a t e r , t h e s e i n f l a m e d p a t c h e s d e g e n e r a t e 

a n d b e c o m e h a r d e n e d . A l m o s t a n y p a r t o f t h e n e r v o u s s y s t e m m a y b e 

a f f e c t e d — c e r e b r u m , c e r e b e l l u m , m e d u l l a , c o r d , e t c . , b u t t h e v i t a l c en t r e s are 

n o t a t t a c k e d . 

T H E C O U R S E O F T H E D I S E A S E is l o n g a n d s l o w , s p r e a d o v e r m a n y 

y e a r s . I n m o s t cases t he re are a series o f a t t a c k s , s l igh t a t first, w i t h fa i r ly l o n g 

in te rva l s b e t w e e n . E a c h a t t a c k is a l i t t le w o r s e t h a n t h e o n e b e f o r e , a n d t h e 

in t e rva l s o r ' r e m i s s i o n s ' g r o w g r a d u a l l y shor te r . D i a g n o s i s is diff icul t a t t h e 

b e g i n n i n g , b e c a u s e t h e s y m p t o m s are so t rans ien t . T h e ear l ier a t t a c k s o f t e n 

s e e m t o c lea r u p c o m p l e t e l y , t h o u g h t he re are o f t e n s o m e s l igh t af ter-effects 

u n n o t i c e d e v e n b y t h e p a t i e n t . O n l y a v e r y sma l l p e r c e n t a g e o f pa t i en t s g r o w 

s t e a d i l y w o r s e , w i t h o u t t h e s e r emis s ions . 

S Y M P T O M S . — 

E A R L Y S T A G E . — 

Spinal s y m p t o m s usua l l y o c c u r first, t h e l o w e r e x t r e m i t i e s b e i n g a f f ec t ed . 

T h e p a t i e n t suffers f r o m s l ight s p a s t i c i t y a n d w e a k n e s s o f t h e legs ; she feels 

fa t igue w h e n w a l k i n g , a n d p e r h a p s b e g i n s t o d r a g o n e l eg a l i t t le . 

Eye s y m p t o m s o f t e n a p p e a r . T h e s e are d u e t o t h e d i sease h a v i n g 

a f f e c t e d t h e n u c l e i o f t h e o p t i c n e r v e o r o f t h e m o t o r n e r v e s o f t h e e y e s . 

T h e r e is b l u r r e d v i s i o n , w h i c h l a te r c lears u p c o m p l e t e l y o r a l m o s t c o m p l e t e l y . 

T h e r e m a y a l so b e d i p l o p i a ( d o u b l e v i s i o n ) . 

Sphincter trouble m a y c a u s e a t e m p o r a r y loss o f c o n t r o l o f t h e b l a d d e r 

o r r e c t u m . 

One or both arms m a y a l so g i v e t r o u b l e . T h e y b e c o m e c l u m s y a n d o f 

l i t t le use , t h e finer m o v e m e n t s o f t h e fingers a n d h a n d b e i n g m o s t a f f ec t ed . 

A l l t h e s e s y m p t o m s t e n d t o pas s off. 

L A T E R S Y M P T O M S . — 

Definite spasticity d e v e l o p s , g e n e r a l l y w o r s e in o n e l e g t h a n in t h e o t h e r . 

T h e l eg is h e l d stiffly in extension as i n a c a s e o f h e m i p l e g i a o r p a r a p l e g i a . I n 

t h e l a te r s tages o f t h e d isease , w h e n t h e b ra in is p r a c t i c a l l y c u t o f f f r o m t h e 
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sp ina l c o r d , t h e ref lex a rc t ake s c o m m a n d en t i r e ly . T h e s t r onges t ref lex in t h e 

l e g is t h a t o f t h e flexors, b e c a u s e th i s is t h e p r o t e c t i v e ref lex b y w h i c h t h e l i m b 

w o u l d . b e w i t h d r a w n f r o m a n y t h i n g pa infu l o r d a n g e r o u s ; t h e r e f o r e in t h e 

l a t e r s t age t h e r e is paraplegia in flexion, t h e p a t i e n t h a v i n g b o t h legs d r a w n 

u p , flexed a t h ips a n d k n e e s . O w i n g t o th is p o s i t i o n , contractures f o r m , t h e 

m u s c l e s degene ra t e , a n d t h e p o s i t i o n b e c o m e s fixed. 

Ataxia is s o m e t i m e s c o m b i n e d w i t h spas t i c i ty , o r i t m a y b e t h e m o r e 

m a r k e d s y m p t o m o f t h e t w o . 

The gait m a y b e spas t i c , i .e . , l ike t h a t o f h e m i p l e g i a , o r t h a t o f p a r a p l e g i a 

( sc i ssor ga i t ) ; o r a t a x i c , i .e . , u n s t e a d y a n d reel ing, l ike t h a t o f t a b e s o r c e r e b e l l a r 

a t a x i a ; o r i t m a y b e a c o m b i n a t i o n o f b o t h . 

The reflexes are g e n e r a l l y e x a g g e r a t e d , ank l e c l o n u s a n d B a b i n s k i ' s s i g n 

b e i n g p r e sen t (see p . 1 0 9 ) . 

A t th is s t age a p p e a r w h a t are k n o w n as t h e th ree d i a g n o s t i c s y m p t o m s : 

( 1 ) Nystagmus, w h i c h cons i s t s o f a n o sc i l l a t i on o f t h e e y e b a l l s w h e n t h e p a t i e n t 

l o o k s s i d e w a y s . I t m a y b e seen i f she is a s k e d t o f o l l o w w i t h h e r e y e s t h e 

o p e r a t o r ' s finger, w h i c h is ca r r i ed s l o w l y t o t h e r igh t o r t o t h e lef t . ( 2 ) Intention 

tremor. W h e n t h e l i m b is k e p t a t rest , n o t r e m o r o c c u r s , b u t i f t h e p a t i e n t 

s tar ts t o p e r f o r m a def ini te m o v e m e n t , t h e t r e m o r b e g i n s , g e t t i n g w o r s e as t h e 

m o v e m e n t c o n t i n u e s . I t is t e s t e d b y a sk ing t h e p a t i e n t t o t o u c h he r n o s e w i t h 

he r finger ( ' f i n g e r - t o - n o s e t e s t ' ) . S imi la r tes ts h a v e b e e n d e v i s e d f o r t h e l o w e r 

e x t r e m i t y . I t m a y b e w o r s e in o n e l eg o r a r m t h a n in t h e o the r . ( 3 ) Scanning 

or staccato speech. T h e p a t i e n t p r o n o u n c e s e v e r y s y l l a b l e o f e v e r y w o r d 

sepa ra t e ly . T h e s e t h r ee s y m p t o m s are all p r o b a b l y d u e t o les ions in t h e cere -

b e l l u m , o r in t h e t r ac t s l e a d i n g t o o r f r o m it . T h e y are m a n i f e s t a t i o n s o f loss 

o f c o - o r d i n a t i o n a n d c o n t r o l in t h e e y e m u s c l e s , l i m b m u s c l e s , o r m u s c l e s o f 

a r t i cu la t ion . 

Sensory changes are s l ight o r absen t . 

Mental or temperamental changes o c c u r . T h e r e is n o q u e s t i o n o f insan i ty , 

b u t i n t h e l a te r s tages t h e p a t i e n t b e c o m e s e m o t i o n a l . She is r a re ly d e p r e s s e d , 

b u t is p r o n e t o l a u g h a n d g i g g l e , a n d is a m u s e d a t trifles, o r a t t h ings t h a t are 

n o t r ea l ly a m u s i n g . 

Trophic changes a re n o t m a r k e d . T h e skin s o m e t i m e s b e c o m e s d r y . 

B e d - s o r e s , o r t h e t e n d e n c y t o t h e m , m a y f o r m a c o m p l i c a t i o n in t h e la ter 

s tages . 

T r e a t m e n t . — 

T h e s e pa t i en t s n e e d gen t l e exe rc i s e , which should, on no account, he carried to 

the point of fatigue I t is m o s t neces sa ry t h a t t h e y s h o u l d c o n t i n u e t o w a l k a n d 

g e t a b o u t as l o n g as p o s s i b l e , so as t o p r o l o n g the i r a c t i v e life t o its fullest 

e x t e n t , b u t t h e exe rc i se s h o u l d b e in p r o p o r t i o n t o the i r s t r eng th . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — G e n e r a l massage s h o u l d b e g i v e n , i f p o s s i b l e . I f t he re is 

m u c h spas t i c i t y , i t s h o u l d b e o f t h e s a m e t y p e as t h a t u s e d f o r h e m i p l e g i a , 

s l o w , r h y t h m i c , a n d fa i r ly d e e p ; i f t h e a t a x i a p r e d o m i n a t e s , i t m a y b e s o m e w h a t 

b r i sker in cha rac t e r . 

Abdominal massage is i m p o r t a n t , as a p a t i e n t u n a b l e t o t a k e p r o p e r 

e x e r c i s e a l w a y s t e n d s t o suffer f r o m c o n s t i p a t i o n . 

P A S S I V E M O V E M E N T S s h o u l d b e g i v e n f o r t h e spas t i c t y p e o f ca se . T h e y 

are a l w a y s neces sa ry , b u t are s p e c i a l l y i n d i c a t e d in t h e l a te s tages w h e r e pa ra -

p l e g i a in flexion t e n d s t o o c c u r , a p p r o p r i a t e sp l in ts b e i n g a l so u s e d t o p r e v e n t 

c o n t r a c t u r e s . ( B u t see p . 1 4 9 . ) 

E X E R C I S E S . — I n cases w h e r e t h e a t a x i a is m a r k e d , n o t h i n g c a n b e b e t t e r 

t h a n exercises of the Frenkel type (see p p . 1 3 7 - 1 4 1 ) . 
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Breathing exercises m a y b e g i v e n , a n d l i gh t t r u n k exe rc i se s , s u c h as b a c k -

ra is ings , t r u n k - r o t a t i o n s ( f ree) , a n d a b d o m i n a l c o n t r a c t i o n s ; a l so a r m exe rc i s e s , 

e i t h e r o r d i n a r y free exe rc i se s ( n o t t o o h a r d ) i f t h e p a t i e n t has n o a r m s y m p t o m s , 

o r F r e n k e l ' s exe rc i se s f o r t h e u p p e r e x t r e m i t y i f s u c h s y m p t o m s h a v e 

a p p e a r e d . 

When treating definitely spastic cases, w e s h o u l d , t h o u g h n o t o m i t t i n g t h e 

c o - o r d i n a t i o n exe rc i se s , s ince s o m e d e g r e e o f a t a x i a is a l w a y s p re sen t , a d d s u c h 

as w o u l d b e su i t ab le f o r h e m i p l e g i a o r p a r a p l e g i a (see p p . 1 1 9 , 1 2 0 ) . A r m 

e x e r c i s e s ( i n c l u d i n g p u l l e y exe rc i s e s ) m a y b e g i v e n , a n d t r u n k a n d b r e a t h i n g 

e x e r c i s e s as a b o v e . 

In cases at a late stage, w h i c h h a v e b e c o m e b e d r i d d e n , o n l y v e r y s i m p l e 

m o v e m e n t s s h o u l d b e g i v e n , e .g . , F o o t - b e n d i n g a n d - s t re tch ing , a n d F o r e a r m -

f l ex ion a n d - e x t e n s i o n . L a t e r still , l eg m o v e m e n t s m a y h a v e t o b e d i s c o n t i n u e d 

a l t o g e t h e r , as t h e leas t t o u c h o r a t t e m p t a t m o v e m e n t b r i n g s o n t h e flexion 

s p a s m . M a s s a g e s h o u l d b e c o n t i n u e d a n d b r e a t h i n g exe rc i s e s g i v e n as l o n g 

as t h e p a t i e n t de r i ve s a n y benef i t f r o m t h e m , i .e . , un t i l i n c r e a s i n g w e a k n e s s 

m a k e s fu r ther t r e a t m e n t useless . I f n o nurse is in a t t e n d a n c e , t h e m a s s e u s e 

is r e spons ib l e f o r t h e ca re o f t h e p a t i e n t ' s sk in , a n d m u s t d o al l in h e r p o w e r 

t o p r e v e n t t h e o c c u r r e n c e o f b e d - s o r e s . 

C O M B I N E D S C L E R O S I S 

(Postero-lateral Sclerosis. Ataxic Paraplegia) 

A n a f fec t ion o f t h e p o s t e r i o r a n d la tera l c o l u m n s o f t h e w h i t e m a t t e r o f t h e 

sp ina l c o r d . 

E T I O L O G Y . — T h e d isease is o n e o f m i d d l e age , a n d m o r e c o m m o n in m e n 

t h a n in w o m e n . The cause is u n k n o w n : i t s o m e t i m e s o c c u r s in c o n n e c t i o n 

w i t h p e r n i c i o u s anaemia. 

P A T H O L O G Y . — T h e r e is d e g e n e r a t i o n o f y B 

t h e la te ra l c o l u m n s , i n c l u d i n g t h e c r o s s e d 

p y r a m i d a l t r ac t , t h e d i r ec t c e r ebe l l a r a n d 

an te ro - l a t e ra l t r ac t s . S y m p t o m s d u e t o t h e 

l e s ion o f t h e p y r a m i d a l t r a c t p r e d o m i n a t e . 

T h e r e is a l so sc le ros is o f t h e c o l u m n s o f 

G o l l a n d B u r d a c h , b u t t h e p o s t e r i o r n e r v e -

r o o t s a re n o t a f f ec ted , s o t ha t t h e ref lex a r c 

is n o t b r o k e n (Fig. 79). 

S Y M P T O M S . — T h e s e r e s e m b l e t h e ea r ly 

s y m p t o m s o f d i s s e m i n a t e d sc le ros i s . T h e 

onset is i n s id ious . T h e r e are weakness and 

spasticity o f t h e legs ( d u e t o t h e p y r a m i d a l 

l e s ion ) . T h e r e is a l so ataxia, f r o m t h e in-

v o l v e m e n t o f t h e p o s t e r i o r c o l u m n s a n d 

ce r ebe l l a r t r ac t . Gait is u n s t e a d y . Reflexes a re e x a g g e r a t e d ; ank l e c l o n u s 

a n d B a b i n s k i ' s s ign are p r e s e n t ( l es ion o f p y r a m i d a l t r a c t ) . A s in d i s s e m i n a t e d 

sc le ros is , in t h e la te r s t ages t h e s p a s t i c i t y b e c o m e s m u c h m o r e m a r k e d t h a n 

t h e a t a x i a . T h e r e is no ancesthesia. 

T r e a t m e n t . — 

C o m b i n e d sc le ros i s is so s imi la r in its m a i n s y m p t o m s t o s o m e cases o f 

d i s s e m i n a t e d sc leros is t h a t a s imi la r f o r m o f t r e a t m e n t m a y b e g i v e n (see 

p p . 1 3 6 - 1 4 1 a n d 146 , f o r t r e a t m e n t o f a t a x i a , a n d p p . 1 1 9 , 120 f o r t r e a t m e n t 

o f s p a s t i c p a r a l y s i s ) . 

Fig. 79.—Combined sclerosis. A , 
Crossed pyramidal tract; B , Posterior 
columns "((roll and Burdach) ; C , Direct 
cerebellar tract; D , Eubrospinal tract; 
E, Antero-lateral tract. 
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Fig. 8 0 . — Friedreich's disease. 
A , Clarke's column; B , Posterior 
nerve-root; Ci Direct cerebellar 
tract; D , Crossed pyramidal tract; 
E, Antero-lateral tract. 

F R I E D R E I C H ' S D I S E A S E 

E T I O L O G Y . — A family d i sease , a f fec t ing b o t h m a l e s a n d f e m a l e s o f t h e s a m e 

f a m i l y . T h e cause is u n k n o w n ; i t is u n c e r t a i n w h e t h e r o r n o t t h e m a l a d y 

is h e r e d i t a r y . I t g e n e r a l l y b e g i n s in c h i l d h o o d , b u t m a y a p p e a r la ter , in e a r l y 

o r l a t e a d o l e s c e n c e . 

P A T H O L O G Y . — T h e c h a n g e s are t h o s e o f c h r o n i c d e g e n e r a t i o n , o r sc le ros is , 

i n v o l v i n g b o t h p o s t e r i o r a n d la te ra l c o l u m n s o f t h e c o r d . T h e c o l u m n s o f 

G o l l a n d B u r d a e h , t h e d i r e c t c e r e be l l a r t r a c t , t h e an te ro- la te ra l ( G o w e r ' s ) t r a c t , 

a n d p a r t o f t h e c r o s s e d p y r a m i d a l t r a c t are i m p l i c a t e d . O f t h e g r e y m a t t e r , 

C la rke ' s c o l u m n a n d s o m e o f t h e c ran ia l n u c l e i suffer. T h e p o s t e r i o r n e r v e -

r o o t s are a l so a f fec ted , t h o u g h , as a ru l e , 

/ B s o m e o f the i r f ibres e s c a p e . (Fig. 80.) 

~ ~ ^ S Y M P T O M S . — I t is diff icul t , in so e x t e n -

s ive a l e s ion as th i s , t o w o r k o u t t h e e x a c t 

s y m p t o m s l i k e l y t o b e ^present. A s a m a t t e r 

o f f a c t , t h o s e p r o d u c e d b y t h e d e s t r u c t i o n 

o f t h e p a t h w a y s t o t h e c e r e b e l l u m s e e m t o 

p r e d o m i n a t e . W e t h e r e f o r e f ind a n a t a x i a 

o f m o r e o r less ce rebe l l a r t y p e . T h e 

p r i n c i p a l s y m p t o m s are : — 

A T A X I A . — I n a n a d v a n c e d case , t he re is 

a jerky kind of inco-ordination, w i t h a reeling, 

staggering gait, r e s e m b l i n g t h a t o f c e r e b e l l a r 

a t a x i a . T h e i n c o - o r d i n a t i o n s p r e a d s t o t h e 

a r m s a t a l a t e r s t age . 

N Y S T A G M U S , a n d t r e m o r o f t h e h e a d a n d n e c k . 

S P E E C H is hesitant o r staccato. I t has b e e n d e s c r i b e d as b e i n g o f t h e 4 h o t -

p o t a t o t y p e ' . 

T h e a b o v e t h r e e s y m p t o m s a re al l p r o b a b l y d u e , in t h e m a i n , t o c e r e b e l l a r 

d e f e c t (see p p . 108, 148). 

R E F L E X E S . — T h e k n e e - j e r k is l o s t . T h e e x t e n s o r f o r m o f t h e p l a n t a r r e f l ex 

( B a b i n s k i ' s s ign ) is , h o w e v e r , s o m e t i m e s f o u n d . 

S E N S O R Y C H A N G E S are s l igh t as a rule . T h e r e is s o m e t i m e s p a r e s t h e s i a , 

b u t r a r e ly anaesthesia. 

C O M P L I C A T I O N S . — V a r i o u s d e f o r m i t i e s are l i ab le t o d e v e l o p , e s p e c i a l l y 

sco l io s i s o r k y p h o - s c o l i o s i s , t a l ipes e q u i n u s o r e q u i n o - v a r u s , p e s c a v u s , o r 

a c o m b i n a t i o n o f t h e t w o las t . 

C O U R S E A N D P R O G N O S I S . — T h e m a l a d y is p r o g r e s s i v e a n d i n e u r a b l e , 

a n d runs a l o n g , s l o w c o u r s e . I t is n o t fa ta l , a n d t h e p a t i e n t d i e s o f s o m e 

i n t e r cu r r en t d i sease . 
T r e a t m e n t . — 

T r e a t m e n t is u n f o r t u n a t e l y n o t v e r y e f fec t ive , s ince t h e d isease is b o u n d 

t o a d v a n c e . A ce r t a in t e m p o r a r y i m p r o v e m e n t s e e m s s o m e t i m e s t o t a k e 

p l a c e in t h e s e p a t i e n t s , e s p e c i a l l y w h e n t h e y first s tar t t r e a t m e n t . I t m a y b e 

d u e t o p h y s i c a l o r t o p s y c h i c a l causes , b u t in a n y case i t is w o r t h h a v i n g . 

A s i n a l l i n c u r a b l e p r o g r e s s i v e n e r v o u s d iseases , w e a re r ea l ly o n l y c o n c e r n e d 

w i t h t r ea t i ng t h e s y m p t o m s , a n d w i t h t h e i m p r o v e m e n t o f t h e p a t i e n t ' s gene ra l 

h e a l t h . O u r c h i e f a i m s , t h e r e f o r e , are : (1) T o dea l w i t h t h e a t a x i a as fa r a s 

is p o s s i b l e b y c o - o r d i n a t i o n exe rc i s e s . (2) I n ca se o f a n y spa s t i c i t y o r stiffness, 

t o o b t a i n r e l a x a t i o n o f t h e m u s c l e s . (3) T o t a k e all p o s s i b l e p r e c a u t i o n s a g a i n s t 

t h e d e v e l o p m e n t o f sp ina l o r f o o t d e f o r m i t i e s . (4) T o inc rease t h e p a t i e n t ' s 

c o m f o r t , a n d k e e p his gene ra l hea l th a t as h i g h a l eve l as p o s s i b l e . 

A 
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P H Y S I C A L T R E A T M E N T . — 

M A S S A G E o f t h e l i m b s , o f t h e r h y t h m i c t y p e , s h o u l d b e g i v e n t h r o u g h o u t . 

A s in al l p a r a l y t i c cases , t h e p a t i e n t s h o u l d b e m a d e c o m f o r t a b l e a n d k e p t w a r m . 

F R E N K E L ' S E X E R C I S E S , o r m o v e m e n t s o f a s imi la r na tu re , m a y b e t r i e d f o r 

t h e s ake o f i m p r o v i n g c o - o r d i n a t i o n , a n d m a i n t a i n i n g — o r r e g a i n i n g — s o m e 

m e a s u r e o f c o n t r o l o f m u s c l e (see p p . 1 3 7 - 1 4 1 ) . M o v e m e n t s o f t h e h e a d a n d 

n e c k m u s t n o t b e f o r g o t t e n . 

P A S S I V E M O V E M E N T S , t a k e n t o t h e n o r m a l l i m i t , b u t n o t b e y o n d , m a y b e 

g i v e n t o p r e v e n t c o n t r a c t u r e s , e s p e c i a l l y in t h e f ee t . 

R H Y T H M I C M O V E M E N T S A N D R E L A X A T I O N E X E R C I S E S f o r t r u n k a n d 

l i m b s s h o u l d b e i n c l u d e d , t o c o u n t e r a c t a n y r i g i d i t y o f m u s c l e t h a t m a y 

b e p re sen t , as w e l l as t o p r e v e n t loss o f m o b i l i t y , a n d f i x a t i o n in a p o s i t i o n 

o f d e f o r m i t y . F r e e r h y t h m i c t r u n k - r o t a t i o n s , t runk- ro l l i ngs , head - ro l l i ngs a n d 

- ro t a t ions , a l t e rna te s i d e - b e n d i n g s o f h e a d a n d t r u n k a re al l su i t ab l e , w i t h 

s w i n g i n g a r m m o v e m e n t s , l e g - s w i n g i n g , e t c . A l l t h e s e exe rc i s e s m a y b e d o n e 

in s i t t ing , e x c e p t t h e l a s t , f o r w h i c h t h e p a t i e n t m a y s t a n d b e t w e e n a n d g r a s p 

t w o c h a i r - b a c k s . T h e t r ue r e l a x a t i o n exe rc i s e s , h e a d - a n d t r unk - ro l l i ngs , e t c . , 

s h o u l d n o t b e o m i t t e d . 

B R E A T H I N G E X E R C I S E S s h o u l d a l so b e i n c l u d e d — t o o b t a i n r e l a x a t i o n , 

p r e se rve t h e m o b i l i t y o f t h e t h o r a x , a n d p r o m o t e m e t a b o l i s m b y i nc r ea s ing t h e 

i n t e r c h a n g e o f g a s e s in t h e l u n g s . 

All possible care should be taken to prevent the development of deformities, 
which unfortunately tend to occur in spite of all precautions against them. 
The talipes is not as a rule treated by surgical methods, since the progressive 
nature of the disease renders any improvement so attained merely temporary. 

T R A N S V E R S E M Y E L I T I S 

T h i s d i sease cons i s t s o f a n a c u t e i n f l a m m a t i o n o f t h e sp ina l c o r d , i n v o l v i n g 

e i t he r t h e g r e y m a t t e r a l o n e , o r b o t h g r e y a n d w h i t e m a t t e r . 

E T I O L O G Y . — I t is c o m m o n e r in m e n t h a n in w o m e n . P e o p l e o f a n y a g e 

m a y b e a t t a c k e d . Causes a re m a n y a n d v a r i e d . I t is a b a c t e r i a l o r t o x i c 

c o n d i t i o n , f o l l o w i n g v a r i o u s a c u t e i n f e c t i o n s . I n j u r y o f t h e sp ine , o r s e v e r e 

ch i l l , m a y b e t h e e x c i t i n g c a u s e . S y p h i l i s is s o m e t i m e s a f a c t o r . 

P A T H O L O G Y . — T h e c h a n g e s i n t h e c o r d a re t h o s e o f a c u t e i n f l a m m a t i o n . 

S Y M P T O M S . — T h e onset is generally sudden, t h e p a t i e n t ' s t e m p e r a t u r e r i s ing 

v e r y h igh . T h i s is s o o n f o l l o w e d b y t h e d e v e l o p m e n t o f paralysis and anaes-

thesia. T h e e x a c t s y m p t o m s d e p e n d o n t h e l e v e l o f t h e l e s ion o f t h e c o r d . 

T h e l o w e r p a r t o f t h e t h o r a c i c r e g i o n is g e n e r a l l y t h e sea t o f t h e t r o u b l e . 

T h e t a b l e o n p . 1 5 2 s h o w s t h e c h i e f t y p i c a l s y m p t o m s d u e t o l e s ions in t h e 

c e r v i c a l , l o w e r t h o r a c i c , o r l u m b a r r eg ions , i f t h e w h o l e c o r d h a s b e e n i n v o l v e d 

a t o n e o f t h e s e l eve l s (see also C h a p t e r V I I I ) . W e h a v e t o rea l ize t h a t 

i f t h e l e s ion i n v o l v e s b o t h g r e y a n d w h i t e m a t t e r in t h e c e r v i c a l en l a rge -

m e n t , t h e p a r a l y s i s o f t h e a r m s w i l l he flaccid, t h a t is , o f t h e l o w e r m o t o r n e u r o n 

t y p e , b e c a u s e t h e a n t e r i o r h o r n ce l l s , t h e fibres o f w h i c h a re d e s t i n e d f o r t h e 

b r ach i a l p l e x u s , h a v e b e e n d e s t r o y e d ; w h i l e t h a t o f t h e l egs wi l l b e spastic, 

b e c a u s e t h e p y r a m i d a l t r a c t s are i n t e r rup t ed , t h o u g h t h e an t e r i o r h o r n ce l l s 

o f t h e l u m b a r a n d sacra l p l e x u s e s are i n t a c t . 

P R O G N O S I S . — L e s i o n s in t h e c e r v i c a l r e g i o n g e n e r a l l y p r o v e fa ta l , b e c a u s e 

t h e i n v o l v e m e n t o f t h e p h r e n i c n e r v e s cause s pa ra lys i s o f t h e d i a p h r a g m . 

Cys t i t i s ( i n f l a m m a t i o n o f t h e b l a d d e r ) a n d nephr i t i s m a y c o m p l i c a t e t h e ca se , 

a n d u l t i m a t e l y c a u s e d e a t h . R e c o v e r y , i f i t o c c u r s , is s e l d o m c o m p l e t e . T h e 

anaesthesia c lears u p first, a n d t h e p a r a l y s i s a f t e r a t i m e , t o a g rea t e r o r l ess 

d e g r e e . 
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T A B L E T O S H O W T H E C H I E F T Y P I C A L S Y M P T O M S I N T R A N S V E R S E 

M Y E L I T I S . 

CERVICAL ENLARGEMENT LOWER THORACIC REGION LUMBAR ENLARGEMENT 

A R M S 

1. Flaccid paralysis of 
arms 

2 . Atrophy and other 
trophic changes 

3 . Reflexes lost 
4 . Complete anaesthesia 

Normal Normal 

T R U N K 

Possible involvement of 
phrenic nerve ; if so, 
fatal result 

1. Probably girdle sen-
sation correspond-
ing to upper limit of 
lesion 

2 . Otherwise normal, or 
little affected 

Normal 

LEGS 

1. Spastic paraplegia, 
with contractures 

2 . Trophic changes due 
to sensory loss. 
Bed-sores 

3 . Reflexes exaggera-
ted ; clonus and 
Babinski's sign 

4. Complete anaesthesia 

As in cervical lesion 1. Flaccid paralysis 
2 . Atrophy of muscles, 

and other trophic 
changes. Bed-sores 

3 . Reflexes lost 
4 . Complete anaesthesia 

SPHINCTERS 

1. Bladder. Retention, 
due to spasticity ; 
later incontinence 

2 . Rectum. Constipa-
tion, later incon-
tinence 

As in cervical lesion Bladder and rectum: 
Complete incontinence 
due to involvement 
of their centres in 
cord 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — N o p h y s i c a l t r e a t m e n t c a n , o f c o u r s e , b e 

u n d e r t a k e n un t i l t h e a c u t e s t age is p a s t . I n t h e c o n v a l e s c e n t s t age : — 

M A S S A G E A N D M O V E M E N T S . — T h e s e w i l l b e a c c o r d i n g t o t h e k i n d o f 

pa ra lys i s p r e sen t . 

Flaccid cases n e e d t h e l igh t b r i sk t y p e su i t ab le f o r all p a r a l y s e s o f th i s 

c l a s s . T h e r e - e d u c a t i o n wi l l a l so p r o c e e d o n a s imi lar p l a n (see p . 1 2 8 ) . P a s s i v e 

m o v e m e n t s wi l l b e r e q u i r e d f o r all j o i n t s o f t h e a f fec ted l i m b s , a n d sp l in t s o r 

o t h e r su i t ab l e s u p p o r t s m u s t b e u s e d t o p r e v e n t c o n t r a c t u r e s d u e t o t h e pu l l 

o f g r a v i t y , e .g. , f o o t - d r o p . O t h e r m u s c u l a r c o n t r a c t u r e s are u n l i k e l y t o o c c u r 

in c o m p l e t e l e s ions , as t he re are n o h e a l t h y m u s c l e s in t hese cases . 

Spastic cases, c o m m o n e r t h a n t h e flaccid o n e s b e c a u s e t h e d i sease s o 

o f t e n a t t a c k s t h e c o r d in t h e l o w e r t h o r a c i c r eg ion , a re m o r e diff icul t t o t r ea t 

b e c a u s e o f t h e in tense s p a s m w h i c h is s o m e t i m e s b r o u g h t o n b y t h e m e r e s t 

t o u c h . T h e y are dea l t w i t h in t h e s a m e w a y as t h e cases o f p r i m a r y spas t i c 

p a r a p l e g i a (see p . 1 2 3 , a n d a l so p p . 1 1 9 - 1 2 0 , H E M I P L E G I A ) . 

Incomplete lesions h a v e t o b e t r e a t e d a c c o r d i n g t o t h e s y m p t o m s t h e y 

p r o d u c e . 
C H O R E A 

(St. Vitus's Dance) 

A d i sease g e n e r a l l y o c c u r r i n g in ch i ld ren , t h e m o s t cha rac t e r i s t i c s y m p t o m 

b e i n g t h a t o f i n v o l u n t a r y s p a s m o d i c m o v e m e n t s . 

E T I O L O G Y . — C h o r e a o c c u r s m o s t o f t e n in c h i l d r e n b e t w e e n t h e ages o f five 

a n d t e n , t h o u g h o c c a s i o n a l l y cases are seen a m o n g a d o l e s c e n t s . I t is m u c h 
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c o m m o n e r in gir ls t h a n in b o y s , a n d t h e c h i l d r e n are g e n e r a l l y o f an e x c i t a b l e 

o r n e r v o u s t e m p e r a m e n t . T h e d isease a l so o c c u r s in y o u n g gir ls d u r i n g p r e g -

n a n c y , b u t m o s t o f t e n w h e r e a s t a te o f e m o t i o n a l i n s t ab i l i t y e x i s t s . 

C A U S E S . — C h o r e a is n o l o n g e r r e g a r d e d as a pure neurosis, t h o u g h t h e r e m a y 

b e a f a m i l y o r p e r s o n a l h i s t o r y o f neuros i s o f s o m e k i n d , a n d a ' n e r v o u s ' c a u s e 

s e e m s t o p r e d i s p o s e t o t h e a f fec t ion . T h e r e is a l m o s t i n v a r i a b l y s o m e c o n n e c -

t i o n w i t h acute rheumatism, e i the r in t h e c h i l d he r se l f o r in he r f a m i l y . S o 

c o n s t a n t is th i s f a c t o r in t h e h i s t o r y o f t h e d i sease t h a t i t is n o w g e n e r a l l y 

c o n s i d e r e d t h a t t h e a c t u a l c a u s e o f c h o r e a is a t o x i n o f r h e u m a t i c o r i g i n , t h o u g h 

i n a f e w cases o t h e r t o x i n s m a y l e a d t o it . The exciting cause m a y b e s h o c k , 

f r ight , o v e r s t r a i n , o r o v e r w o r k . 

P A T H O L O G I C A L C H A N G E S . — T h e r e is u n d o u b t e d l y an i r r i t a t ion o r diffuse 

i n f l a m m a t i o n o f t h e ce r eb ra l c o r t e x d u e t o i n f l a m m a t o r y c h a n g e s in t h e m e n i n g e s . 

T h e basa l g a n g l i a are a l so a f fec ted . E n d o c a r d i t i s (see C h a p t e r X I X ) , d u e t o 

t h e r h e u m a t i c t o x i n , is s o m e t i m e s p r e sen t ; th is m a y l e a d t o v a l v u l a r d i sease 

o f t h e hear t , g e n e r a l l y o f t h e m i t r a l v a l v e . 

S Y M P T O M S . — 

I N A B I L I T Y T O C O N C E N T R A T E . — A n a t t a c k o f t e n b e g i n s b y t h e c h i l d ' s s h o w -

i n g a n i n a b i l i t y t o c o n c e n t r a t e o n h e r s c h o o l w o r k . S h e is f i d g e t y , i r r i tab le , 

a n d diff icul t . P o s s i b l y she b e c o m e s ' n e r v y ' a n d e m o t i o n a l , a n d a s u d d e n o u t -

b u r s t o f tears in c lass f o r l i t t le o r n o r ea son s o m e t i m e s l eads t o he r first v i s i t 

t o t h e d o c t o r . She is q u i t e unfi t f o r s c h o o l w o r k f o r t h e t i m e b e i n g , b u t n o 

p e r m a n e n t m e n t a l t r o u b l e n e e d b e f ea red . 

L o s s O F C O - O R D I N A T I O N . — T h e p a t i e n t b e c o m e s a w k w a r d in p e r f o r m i n g 

fine m o v e m e n t s . T h e ga i t m a y b e u n s t e a d y , i f t h e i n c o - o r d i n a t i o n e x t e n d s t o 

t h e t r u n k o r l eg m u s c l e s . T h e resp i ra t ion m a y b e a f fec ted , t h r o u g h fa i lure o f 

c o - o r d i n a t i o n a m o n g t h e r e s p i r a t o r y m u s c l e s ; t h e a r t i c u l a t i o n m a y b e c o m e 

j e r k y . T h e s w i n g o f t h e a r m s in w a l k i n g is l o s t , as in pa ra ly s i s a g i t a n s . 

I N V O L U N T A R Y M O V E M E N T S . — T h e s e are j e r k y , p u r p o s e l e s s , a n d i r regular , 

a f f ec t ing o n e o r b o t h s ides o f t h e b o d y , o r b e i n g m o r e m a r k e d o n o n e s ide t h a n 

o n t h e o t h e r . M o s t f r e q u e n t in t h e a r m s a n d t h e f a c e , t h e y m a y a l so a p p e a r 

in t h e legs a n d t r u n k , a n d s o m e t i m e s af fec t t h e t o n g u e a n d so f t p a l a t e as w e l l . 

T h e y inc rease w h e n t h e c h i l d is e x c i t e d o r n e r v o u s , as w h e n she is c o n s c i o u s o f 

b e i n g w a t c h e d , o r w h e n she a t t e m p t s t o p e r f o r m s p e c i a l i z e d m o v e m e n t s . T h e y 

c e a s e d u r i n g s l eep . T h e y d o n o t c a u s e f a t igue . 

M U S C U L A R P A I N S , p r o b a b l y o f r h e u m a t i c o r ig in , m a y b e p r e sen t b e f o r e t h e 

a t t a c k . Muscular weakness, w i t h h y p o t o n i a , o c c u r s la ter . 

H E A R T S Y M P T O M S . — T h e pu l se is q u i c k a n d i r regular , a n d t he re m a y b e 

o t h e r s y m p t o m s o f v a l v u l a r d i sease . 

T h e r e are n o sensory changes. Reflexes are n o r m a l . 

C O U R S E A N D P R O G N O S I S . — T h e p a t i e n t r e c o v e r s g r a d u a l l y in a f e w w e e k s 

o r t w o o r t h r ee m o n t h s . T h e p r o g n o s i s is g o o d , b u t o t h e r a t t a c k s m a y o c c u r 

la ter . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — T h e p a t i e n t m u s t b e k e p t in b e d in t he e a r l y 

s t ages , a w a y f r o m o t h e r p a t i e n t s o r ch i l d r en . G o o d f o o d , a v o i d a n c e o f all 

e x c i t e m e n t , a n d p r e v e n t i o n o f c o n s t i p a t i o n are all i m p o r t a n t . 

P H Y S I C A L T R E A T M E N T . — 

E A R L Y S T A G E : P A T I E N T I N B E D 

M A S S A G E . — S o o t h i n g s t r o k i n g a n d r h y t h m i c k n e a d i n g m a y b e t r i ed in 

o r d e r t o r e d u c e t h e s p a s m . T r e a t m e n t m a y b e g i v e n t w i c e a d a y , b u t e a c h 

s e a n c e s h o u l d n o t las t m o r e t h a n a f e w m i n u t e s . 
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E X E R C I S E S . — A s t h e p a t i e n t i m p r o v e s , exe rc i s e s f o r (a) c o n t r o l o f m o v e -

m e n t a n d (b) c o - o r d i n a t i o n o f m o v e m e n t are a d d e d . 

Breathing Exercises.—The c h i l d s h o u l d b e t a u g h t t o b r e a t h e s l o w l y 

a n d d e e p l y , in o r d e r t o rega in c o n t r o l o f t h e in t e rcos ta l s a n d d i a p h r a g m . B o t h 

t h e d i a p h r a g m a t i c a n d c o s t a l t y p e s o f b r e a t h i n g s h o u l d b e p r a c t i s e d . 

Extremity Exercises.—The c h i l d s h o u l d p r a c t i s e k e e p i n g s t i l l—for a 

sho r t t i m e a t first—that is, a f e w s e c o n d s o n l y . L a t e r , t h e l e n g t h o f t i m e m a y 

b e i n c r e a s e d ; b u t i t m u s t b e b o r n e in m i n d t h a t i t is n o t na tu ra l f o r a n y 

s m a l l c h i l d t o r e m a i n m o t i o n l e s s f o r l o n g ! 

Arm Exercises.—The la rger m o v e m e n t s s h o u l d b e a t t e m p t e d b e f o r e t h e 

finer o n e s , as r equ i r ing less c o - o r d i n a t i o n . M o v e m e n t s o f t h e s h o u l d e r a n d 

e l b o w c o m e first, e .g. , F o r e a r m - b e n d i n g a n d - s t r e tch ing a n d A r m - r a i s i n g s ide -

w a y s t o t h e h o r i z o n t a l ; p r o n a t i o n a n d s u p i n a t i o n a n d wr i s t m o v e m e n t s a r e 

n e x t a d d e d ; finger m o v e m e n t s las t o f al l . T h e p a t i e n t s h o u l d t r y t o m a k e 

t h e m s l o w l y a n d r h y t h m i c a l l y , w i t h o u t j e r k i n g . 

// a jerk occurs during a movement, t h e m o v e m e n t m u s t b e b e g u n a g a i n , 

b u t n o e x e r c i s e s h o u l d b e g i v e n m o r e t h a n th r ee t o f o u r t i m e s r u n n i n g in t h e 

e a r l y s t age , o r m o r e t h a n s ix t o e i g h t t i m e s in a n y case . I t is m o s t i m p o r t a n t 

t h a t these pa t i en t s s h o u l d n o t b e o v e r t i r e d . 

E x e r c i s e s s h o u l d b e g i v e n first for one arm at a time, e .g . , H a l f - l y i n g F o r e a r m -

b e n d i n g a n d - s t r e tch ing ; t h e n f o r both arms together ; t h e n t h e m o v e m e n t m a y 

b e m a d e asymmetrical, o n e f o r e a r m b e i n g flexed w h i l e t h e o t h e r is e x t e n d e d . 

T h e p a t i e n t s h o u l d n o t a t first b e r e q u i r e d t o fix h e r a t t e n t i o n o n m o r e t h a n 

o n e s i m p l e m o v e m e n t a t a t i m e . L a t e r she m a y a t t e m p t m o r e c o m p l i c a t e d 

exe rc i se s , as 2 - A r m - b e n d i n g a n d - s t re tch ing u p w a r d ( o r o u t w a r d ) , w h e r e 

m o v e m e n t t a k e s p l a c e in e l b o w a n d r ad io -u lna r j o i n t s , as w e l l as in t h o s e o f t h e 

s h o u l d e r g i rd l e . 

T h e exe rc i ses s h o u l d b e d o n e slowly, to counting ; g e n e r a l l y f o u r m a y b e 

c o u n t e d f o r t h e la rger m o v e m e n t s , t h ree o r e v e n t w o f o r t h e smal le r o n e s ( s u c h 

as wr i s t m o v e m e n t s , p r o n a t i o n a n d s u p i n a t i o n , e t c . ) . 

W h i l e t h e p a t i e n t is l ea rn ing t o p e r f o r m t h e easier exe rc i se s w i t h i n c r e a s e d 

s tead iness , t h e finger movements m a y b e a d d e d , first s i m p l y in t h e f o r m o f F i n g e r -

b e n d i n g a n d - s t re tch ing . L a t e r h a n d a n d finger exe rc i se s m a y b e g i v e n o n 

F r e n k e l ' s s y s t e m (see p . 1 4 1 ) . She s h o u l d a l so b e e n c o u r a g e d ( b e t w e e n t r ea t -

m e n t s ) t o p l a y g a m e s w h i c h n e e d a s t e a d y h a n d , s u c h as b u i l d i n g h o u s e s w i t h 

b r i c k s , d r a u g h t s , e t c . T h e s e s h o u l d n o t b e i n d u l g e d in f o r t o o l o n g a t i m e , 

h o w e v e r , n o r s h o u l d t h e y en ta i l t o o diff icult w o r k . T h e e r e c t i o n o f ' c a r d 

h o u s e s ' is b e s t de fe r r ed t i l l r e c o v e r y is c o m p l e t e ! 

Leg Exercises.—These s h o u l d b e g i v e n in t h e s a m e w a y , i f t he re is s p a s m 

o f t h e l o w e r e x t r e m i t i e s . F r e n k e l ' s exe rc i se s , first f o r o n e leg , t h e n b o t h , first 

s y m m e t r i c a l l y , t h e n a s y m m e t r i c a l l y , m a y b e u s e d . 

Head Exercises.—Head-rotation, - s i de -bend ing , a n d - e x t e n s i o n s h o u l d al l 

b e p r a c t i s e d in t h e s a m e w a y . 

L A T E R S T A G E : P A T I E N T U P 

M A S S A G E is n o w o m i t t e d f r o m t h e pa t i en t ' s t a b l e . 

E X E R C I S E S . — T h e e x e r c i s e s are c o n t i n u e d , a n d balance exercises a d d e d , 

p r o g r e s s i v e l y m o r e a n d m o r e diff icult , in o r d e r still fu r ther t o i m p r o v e c o -

o r d i n a t i o n . S u c h m o v e m e n t s as t h e f o l l o w i n g are e x a m p l e s : — 

Leg Exercises.— 

1. W i n g - s t r i d e - s t a n d i n g Hee l - r a i s i ng a n d - l ower ing . 

2 . A s N o . 1, s u c c e s s i v e l y in s t a n d i n g a n d c lo se - s t and ing . 

3. Hee l - r a i s ing a n d k n e e - b e n d i n g , s u c c e s s i v e l y in r each -g rasp - s t and ing , b a c k -

l ean - s t and ing , w i n g - , neck- res t - , a n d s t r e t ch - s t and ing . 
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4 . W i n g - s t a n d i n g F o o t - p l a c i n g f o r w a r d s , s i d e w a y s , a n d b a c k w a r d s . T h e 

p a t i e n t ' s f o o t is p l a c e d o n t h e t o e in f ron t o f her , b e i n g m o v e d t o th i s p o s i t i o n 

s l o w l y w h i l e t h e o p e r a t o r c o u n t s th ree . I t is t hen b r o u g h t b a c k b e s i d e t h e o t h e r 

f o o t in t h e s a m e m a n n e r . I t is t h e n s imi la r ly p l a c e d s i d e w a y s , a n d b a c k -

w a r d s . 

5. W i n g - t o e - s u p p o r t - s t a n d i n g - f o r w a r d s L e g - r a i s i n g a n d - l o w e r i n g . T h e f o o t 

is p l a c e d f o r w a r d o n t h e t o e ; t h e n ra ised w i t h s t ra igh t k n e e , a n d aga in 

l o w e r e d . 

6. W i n g - s t a n d i n g L e g - r a i s i n g b a c k w a r d s a n d - l ower ing . T h e p a t i e n t m a y b e n d 

t h e t r u n k f o r w a r d f r o m t h e h ips w h e n the l eg is ra i sed b a c k w a r d , ra i s ing t h e 

t r u n k w h e n t h e l eg is l o w e r e d . 

7. W i n g - s t a n d i n g A l t e r n a t e k n e e -

u p b e n d i n g ( s l o w l y ) . 

8. C o c k - s t e p . 

9. W i n g - s t r i d e - t o e - s t a n d i n g A l t e r n a t e 

k n e e - b e n d i n g ( t o t h e s ide ) . T h e p a t i e n t 

carr ies her b o d y t o t h e lef t , b e n d i n g 

t h e lef t k n e e ; t h e n t o t h e r ight , 

b e n d i n g t h e r igh t k n e e (Fig. 8 1 ) . She 

m u s t s t ra igh ten b o t h k n e e s as she 

c h a n g e s f r o m lef t t o r igh t . 

10 . F r e e - s t a n d i n g L e g - c a r r y i n g in 

c i rc les . 

1 1 . B a l a n c e - w a l k i n g a l o n g a l ine o n 

t h e g r o u n d . 

1 2 . B a l a n c e - w a l k i n g o n t h e b o o m . 

T h e b o o m m u s t n e v e r b e p l a c e d h i g h 

f o r t hese pa t i en t s . 

Ann Exercises.— 

1. S t a n d i n g 2 - A r m - b e n d i n g a n d 

- s t r e t ch ing H a n d - o p e n i n g a n d - c l o s -

i ng . 

2 . 2 - A r m - c i r c l i n g , s u c c e s s i v e l y in 

s t r ide - s t and ing , s t and ing , c lose - s t and-

i n g , t o e - s t a n d i n g . 

3 . S t a n d i n g , o r s i t t ing , 2 - A r m - b e n d i n g a n d - s t r e t ch ing in all d i r ec t i ons . 

4 . A s 3, b u t w i t h a s y m m e t r i c a l w o r k f o r a r m s , e .g. , L e f t a r m f o r w a r d , 
r i gh t a r m o u t w a r d s t r e t ch ing , e t c . 

Arm and Leg Exercises.— 

1. S t a n d i n g 2 - A r m - r a i s i n g o u t w a r d a n d u p w a r d 4 - Hee l - r a i s ing a n d - l o w e r -
ing . 

2 . S t a n d i n g 2 - A r m - r a i s i n g o u t w a r d a n d u p w a r d + Hee l - r a i s ing a n d k n e e -
b e n d i n g . 

3 . S t a n d i n g 2 - A r m - b e n d i n g a n d - s t re tch ing -+- Hee l - r a i s ing a n d k n e e - b e n d i n g , 
e .g . , t h e p a t i e n t raises t h e hee ls a n d b r ings t h e a r m s t o b e n d p o s i t i o n ; b e n d s 
t h e k n e e s a n d s t r e tches t h e a r m s u p w a r d s ( o r f o r w a r d s ; o r s i d e w a y s ) , s t r a igh tens 
t h e k n e e s a n d b r i n g s t h e a r m s t o b e n d p o s i t i o n aga in ; l o w e r s t h e heels a n d 
s t r e t ches t h e a r m s d o w n w a r d . 

4 . A s N o . 3, b u t w i t h a s y m m e t r i c a l w o r k f o r a r m s , e .g . , r ight a r m s t r e t c h e d 

u p w a r d , lef t a r m f o r w a r d as knees are b e n t . 

5. A n y exe rc i s e s in deep k n e e - b e n d p o s i t i o n . 

6. B a l a n c e p o s i t i o n s (a) s t r e t ch ing o n e leg b a c k w a r d a n d o p p o s i t e a r m f o r w a r d , 

(b) A s (a) w i t h f o r w a r d - b e n d i n g , (c) ra is ing lef t l eg a n d r igh t a r m u p w a r d a n d 

f \ 

lip 

Fig. 81. — Wing-stride-toe-standing 
Alternate knee-bending (to the side). 
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s i d e w a y s a n d vice versa. (Figs. 8 2 - 8 4 ) . T h e p a t i e n t m u s t n o t b e r e q u i r e d t o 

maintain t h e s e p o s i t i o n s fo r m o r e t h a n a f e w s e c o n d s a t a t i m e . 

^4rm and Head Exercises.— 

1. F o r w a r d - b e n d - s t o o p - s t a n d i n g A l t e r -

na t e h e a d - r o t a t i o n -f- A r m - f l i n g i n g (« S ign -

p o s t ' ) . 

2 . S t a n d i n g 2 - A r m - r a i s i n g a n d - r o t a t i o n 

o u t + H e a d - e x t e n s i o n . T h e pa t i en t , w h i l e 

e x t e n d i n g t h e h e a d , b r i n g s t h e a r m s u p 

t o y a r d p o s i t i o n , a n d tu rns t h e p a l m s 

u p w a r d s ; t h e n l o w e r s t h e a r m s , w h i l e 

b r i n g i n g t h e h e a d t o t h e v e r t i c a l p o s i t i o n . 

T h e p a t i e n t s h o u l d b r e a t h e in d u r i n g t h e 

ra is ing a n d o u t d u r i n g t h e l o w e r i n g . 

The patient's progress must be gra-
dual ; difficult balance positions and 
exercises with elaborate co-ordination 
must on no account be given too soon. 
The above exercises must be used 
along with easier movements. 

The patient's age must also be 
taken into consideration. Many of 
the above exercises are unsuitable for 
children under 8. Only quite simple 
movements should be given to little 
children of 5 to 7. 

Easy trunk exercises s h o u l d a l so b e 

i n c l u d e d in t h e s c h e m e . M o s t o f t h e 

e x e r c i s e s — l i m b s o r t r u n k — s h o u l d b e free, 

t h o u g h o c c a s i o n a l c o n c e n t r i c a n d e c c e n t r i c m o v e m e n t s m a y b e g i v e n . 

Mirror exercises a re s t r o n g l y r e c o m m e n d e d b y m a n y w o r k e r s , f o r t h e 

Fig. 82.—Balance position. Stretching 
one leg backward and opposite arm forward 

Fig. 83.—Balance position. A s above, with forward-bending. 

p u r p o s e o f o b t a i n i n g c o n t r o l o f t h e f ace m u s c l e s . T h e g r e a t o b j e c t i o n t o 

t h e m s e e m s t o b e t h a t t h e y t e n d in m a n y cases t o inc rease s e l f - consc iousnes s . 
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I f g i v e n a t al l , t h e y s h o u l d n o t b e r e q u i r e d o f t h e c h i l d in a r o o m w i t h o t h e r 

pa t i en t s . 

P R E C A U T I O N . — T h e o p e r a t o r m u s t a sce r ta in f r o m t h e p h y s i c i a n the condi-

tion of the patient's heart, a n d i f i t is a f fec ted , m u s t m o d i f y t h e t r e a t m e n t a c c o r d -

i n g l y . I n a n y case , c h i l d r e n ' s t ab l e s s h o u l d b e s h o r t , v a r i e d , a n d in te res t ing , 

Fig. 8-i.—Balance position. Raising left leg and right arm upward and sideways. 

c o n t a i n i n g an e l e m e n t o f p l a y . L o n g , m o n o t o n o u s s c h e m e s are t h e w o r s t p o s s i b l e 

t r e a t m e n t f o r a n y sma l l ch i l d . G a m e s s h o u l d b e i n t r o d u c e d a m o n g t h e e x e r c i s e s . 

C a t c h i n g a ba l l , f o r i n s t ance , requi res a l a rge a m o u n t o f c o - o r d i n a t i o n . 
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CHAPTER XII 

LESIONS OF THE PERIPHERAL NERVES 

I . Nerve lesions of the upper extremity : Ulnar paralysis—Median paralysis—Musculo-
spiral paralysis—Paralysis due to injury of the circumflex nerve—Erb's paralysis—• 
Klumpke's paralysis—II. Nerve lesions of the lower extremity : Anterior crural 
paralysis—External popliteal paralysis. III . Winged scapula. IV. Facial paralysis. 
V. Operations on nerves. 

A N a c c u r a t e k n o w l e d g e o f a n a t o m y a n d t h e p r inc ip l e s o f t r e a t m e n t o f l o w e r 

m o t o r n e u r o n les ions s h o u l d suffice t o g u i d e t h e m a s s e u s e in t he se cases (see 

p p . 1 2 7 - 1 2 9 ) . T h e g rea t m a j o r i t y o f n e r v e s are o f t h e mixed v a r i e t y ( t h a t is, 

t h e y h a v e b o t h m o t o r a n d s e n s o r y f ibres) , s o t h a t as a rule t he re is s o m e d e g r e e 

o f anaesthesia as w e l l as o f paralysis. Trophic changes a re g e n e r a l l y p r e s e n t , 

t h o u g h m o r e m a r k e d in s o m e les ions t h a n in o the r s . I n e x a m i n i n g these cases , 

w e h a v e t o r e m e m b e r t h a t t h e m u s c u l a r o r c u t a n e o u s s u p p l y is n o t a l w a y s 

e x a c t l y t h a t d e s c r i b e d in t h e t e x t - b o o k s — f o r i n s t ance , s o m e t i m e s t h e u lna r 

n e r v e supp l i e s t h r ee o f t h e l u m b r i c a l e s , o r e v e n f o u r , i n s t e a d o f o n l y t w o ; 

a n d t h e a u t h o r has k n o w n o n e case o f c o m p l e t e s e v e r a n c e o f t h e u l n a r n e r v e 

j u s t a b o v e t h e wr i s t , w i t h n o loss o f sensa t ion in t h e h a n d . M o r e o v e r , s o m e 

ne rves c o m m u n i c a t e so f ree ly w i t h o the r s t h a t loss o f s ensa t ion is o f t e n s l igh t 

o r i n c o m p l e t e i f o n e o f t h e m is in ju red . G e n e r a l l y speak ing , h o w e v e r , t h e 

n e r v o u s d i s t r i b u t i on is r e m a r k a b l y t rue t o t y p e . 

Pa ra lys i s m a y b e c a u s e d b y a l e s ion o f t h e nerve-roots, o r o f t h e nerve-trunks ; 

o r a whole plexus m a y b e i n v o l v e d . 

W e wi l l c o n s i d e r first t h e l e s ions o f t h e m a i n n e r v e s in t h e u p p e r e x t r e m i t y , 

v i z . , t h e u lnar , m e d i a n , m u s c u l o s p i r a l , a n d c i r c u m f l e x ; t h e n t h e t w o 4 r o o t -

pa ra ly se s ' , t h o s e o f t h e E r b ' s ( C e r v i c a l 5 a n d 6 ) a n d K l u m p k e ' s ( C e r v i c a l 8 

a n d D o r s a l 1) t y p e . I n t h e l o w e r e x t r e m i t y , w e shal l d e s c r i b e t h e p a r a l y s e s 

o c c a s i o n e d b y les ions o f t h e an te r io r c rura l a n d e x t e r n a l p o p l i t e a l n e r v e s . 

N e x t w e shal l d e a l w i t h t h e t r e a t m e n t o f w i n g e d s c a p u l a , a n d o f fac ia l 

pa ra lys i s . F i n a l l y , w e shal l d i s c u s s t h e o p e r a t i o n s o n n e r v e s . N e u r i t i s , 

n e u r a l g i a , a n d c r a m p a re d e a l t w i t h in t h e f o l l o w i n g c h a p t e r . 

I . N E R V E L E S I O N S O F T H E U P P E R E X T R E M I T Y 

U L N A R P A R A L Y S I S 

T h e u lna r n e r v e m a y b e in ju red : (1) In the axilla ( r a r e ly ) ; b y a w o u n d , 

b y pressure (as o f a c r u t c h ) , o r b y t h e p r e s e n c e o f a c e r v i c a l r ib (see p . 1 6 7 ) . 

{ 2 ) At the elbow, w h e r e i t m a y b e t o r n o r l a c e r a t e d w h e n a f rac ture o r 

d i s l o c a t i o n t a k e s p l a c e , o r a f t e r w a r d s c o m p r e s s e d b y ca l lus o r scar - t i ssue . 

( 3 ) At the wrist, g e n e r a l l y b y d i r e c t in jur ies , s u c h as cu t s , w o u n d s , e t c . I t 

m a y b e in ju red in a n y p a r t o f its c o u r s e b y w o u n d s o r t u m o u r s . 

S Y M P T O M S . — 
P A R A L Y S I S I F T H E I N J U R Y IS A T O R A B O V E T H E E L B O W . — 

1. In the forearm, p a r a l y s i s o f t h e f l exo r ca rp i u lnar is a n d t h e i nne r 
h a l f o f t h e f l exo r p r o f u n d u s d i g i t o r u m , resu l t ing in w e a k e n i n g o f a d d u c t i o n 
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o f t h e wr i s t , a n d loss o f flexion o f t h e t e r m i n a l p h a l a n g e s o f t h e f o u r t h a n d 

fifth f ingers . 

2 . In the hand, pa ra lys i s o f t h e in te rosse i , t h e t w o inne r l u m b r i c a l e s , t h e 

a d d u c t o r e s po l l i c i s , a n d t h e a b d u c t o r a n d flexor b r e v i s m i n i m i d ig i t i , p r o d u c i n g 

loss o f a b d u c t i o n a n d a d d u c t i o n o f t h e fingers; a n d i n a b i l i t y t o flex t h e m e t a -

c a r p o p h a l a n g e a l j o i n t s a n d a t t h e s a m e t i m e e x t e n d t h e i n t e r p h a l a n g e a l 

j o i n t s o f t h e t w o inne r fingers ( s o m e t i m e s o f t h r ee o r e v e n f o u r ) . 

P A R A L Y S I S I F T H E I N J U R Y IS A T T H E W R I S T . — T h e flexor c a r p i u lna r i s , 

a n d flexor p r o f u n d u s d i g i t o r u m are un in ju r ed . T h e c h a n g e s m e n t i o n e d a b o v e 

u n d e r ( 2 ) are t h e o n l y o n e s p r e s e n t . 

A T R O P H Y o f al l t he se m u s c l e s , m o s t e v i d e n t o n t h e i n n e r s ide o f t h e p a l m 

( h y p o t h e n a r e m i n e n c e ) , a n d in t h e h o l l o w s b e t w e e n t h e m e t a c a r p a l s o n t h e 

d o r s u m o f t h e h a n d . 

P O S I T I O N O F T H E H A N D . — T h i s is t h e w e l l - k n o w n main-en-griffe, o r 

c l a w - h a n d ; i t is d u e t o pa ra lys i s o f t h e in te rosse i a n d t w o o r m o r e l u m b r i c a l e s , 

t h e u n o p p o s e d a c t i o n o f t h e e x t e n s o r c o m m u n i s d i g i t o r u m p r o d u c i n g h y p e r -

e x t e n s i o n o f t h e m e t a c a r p o -

p h a l a n g e a l j o i n t s , a n d t h e l o n g 

flexors p r o d u c i n g flexion o f t h e 

i n t e rpha l angea l j o i n t s . A s a 

rule, o n l y t h e r ing a n d l i t t le 

f ingers are a f f ec t ed (Fig. 8 5 ) . 

I f t h e l e s ion is a t o r a b o v e t h e 

e l b o w , a n d t h e flexor p r o f u n d u s 

is p a r a l y s e d , t h e las t p h a l a n g e s 

are n o t flexed. 

T h e t e n d o n s o f t h e flexores Fig. 85.—-Main-en-griffe in ulnar nerve paralysis, 

sub l imi s a n d p r o f u n d u s b e c o m e 

v i s i b l e , a n d s t a n d o u t in t h e p a l m , o w i n g t o t h e w a s t i n g o f t h e l u m b r i c a l e s 

a n d h y p o t h e n a r m u s c l e s . 

I n incomplete lesions, fibrous c h a n g e s o f t e n t a k e p l a c e in t h e p a l m a r f a sc i a , 

a n d t h e t e n d o n s b e c o m e a d h e r e n t t o t he i r shea ths . T h i s p r o d u c e s a n e n t i r e l y 

fixed ' c l a w ' p o s i t i o n o f a t l eas t t h e t w o i n n e r fingers ( P u r v e s - S t e w a r t * ) . 

A N E S T H E S I A o f t h e pa r t s s u p p l i e d b y t h e n e r v e , v i z . , t h e i n n e r h a l f o f 

t h e p a l m a n d d o r s u m o f t h e h a n d , a n d o n e a n d a h a l f i nne r fingers. I f t h e 

l e s ion is a t o r o n l y j u s t a b o v e t h e wr i s t , t h e d o r s a l c u t a n e o u s b r a n c h e s c a p e s , 

a n d sensa t ion a t t h e b a c k o f t h e h a n d a n d fingers is u n a f f e c t e d . 

P A I N is n o t p r e s e n t as a rule , e x c e p t a t t h e m o m e n t o f i n j u r y . 

T R O P H I C C H A N G E S , o t h e r t h a n i n m u s c l e s , a re n o t m a r k e d . T h i s is a d i s -

a b l i n g f o r m o f pa ra lys i s , i m p a i r i n g t h e fine m o v e m e n t s o f h a n d s a n d fingers. 

T r e a t m e n t . — 

W e h a v e t o d i s t ingu i sh b e t w e e n cases in w h i c h t h e n e r v e is b r u i s e d , 

l ace ra t ed , o r i n j u r e d b y c o m p r e s s i o n , a n d t h o s e in w h i c h i t has b e e n a c t u -

a l l y s e v e r e d , a n d t h e t w o e n d s u n i t e d b y su tu re . I n t h e l a t t e r cases , t r e a t m e n t 

m u s t b e m o d i f i e d . ( F o r t r e a t m e n t o f n e r v e s a f te r su tu re , see p . 1 7 7 . ) 

C A S E S O F I N J U R Y W I T H O U T A C T U A L S E V E R A N C E 

T h e s e cases are t r e a t e d b y : ( 1 ) S u p p o r t ; ( 2 ) M a s s a g e a n d p a s s i v e m o v e -

m e n t s ; ( 3 ) R e - e d u c a t i o n . 

S U P P O R T . — A spec ia l sp l in t , m a d e o f m e t a l a n d fitted w i t h s t raps f o r e a c h 

Peripheral Nerve Injuries. 



160 MASSAGE AND REMEDIAL EXERCISES 

f inger , is p re fe rab le in t h e s e cases ; i f s u c h is n o t p r o v i d e d , a n o r d i n a r y s t r a igh t 

sp l in t , a p p r o p r i a t e l y p a d d e d , m a y b e u s e d . 

P O S I T I O N O F T H E H A N D . — I f t h e n e r v e is i n j u r e d j u s t a b o v e t h e wr i s t , t h e 

h a n d s h o u l d b e p l a c e d o n t h e sp l in t w i t h t h e m e t a c a r p o - p h a l a n g e a l j o i n t s 

flexed, a n d t h e f ingers s t ra ight , a n d t h e t h u m b in a d d u c t i o n c l o s e t o t h e 

h a n d (Fig. 8 6 ) . I f i t is i n ju red a b o v e t h e p o i n t w h e r e i ts b r a n c h e s t o t h e t w o 

f o r e a r m m u s c l e s are g i v e n off, in 

a d d i t i o n t o th i s t h e wr i s t s h o u l d 

b e s l i gh t ly f l e x e d a n d t h e h a n d 

a d d u c t e d . T h i s p o s i t i o n m u s t b e 

W • -iM||||||-f
 %'#3|§$SIH m a i n t a i n e d t h r o u g h o u t t r e a t m e n t . 

ftiS^gB^Ay^^^^ P H Y S I C A L T R E A T M E N T . — 

~ ^ • • ^ ^ ^ • k ^ xkv&M M A S S A G E . — T h e t y p e u s e d is 

s imi la r t o t h a t f o r in fan t i le pa r -

a lys is (see p . 1 2 7 ) . T h e w h o l e a r m , 

f r o m s h o u l d e r t o h a n d , s h o u l d b e 

t r e a t ed in o r d e r t o p r o m o t e g o o d 

c i r cu l a t i on . Spec i a l a t t e n t i o n 
Fig. 86.—Position in which the hand should U U U 'j X . I -j 

be splinted in ulnar paralysis. (The thumb should s h o u l d b e p a i d t o t h e inne r SIDE 
be more adducted than is shown in the figure.) o f t h e f ron t o f t h e f o r e a r m in 

l es ions a b o v e th is pa r t . 

Hand Massage.—This is s p e c i a l l y i m p o r t a n t . Ef f leurage is g i v e n t o t h e 

w h o l e h a n d , a n d finger k n e a d i n g t o all t h e m u s c l e s a f f e c t e d — t h a t is , t o t h e 

w h o l e o f t h e p a l m a n d h y p o t h e n a r e m i n e n c e , a n d t h e in t e ros seous space s a t 

t h e b a c k o f t h e h a n d ; a l so careful f r i c t ions t o all t h e fingers, e s p e c i a l l y t h e 

f o u r t h a n d fifth. 

Nerve Massage.—This cons i s t s o f q u i c k f r i c t ions d o w n t h e c o u r s e o f 

t h e n e r v e , a n d pressure o r r u n n i n g v i b r a t i o n s . I t m a y b e p e r f o r m e d f r o m 

t h e b e g i n n i n g i f t h e n e r v e is m e r e l y suffering f r o m t h e ef fec ts o f c o m p r e s s i o n , 

a n d n o p a i n is fe l t . I f t h e n e r v e is l a ce r a t ed , o r b a d l y c o n t u s e d , o r i f t he r e is 

neur i t i s , i t m u s t b e de fe r r ed t i l l all p a i n has c e a s e d . 

P A S S I V E M O V E M E N T S s h o u l d b e g i v e n t o shou ld e r , e l b o w , a n d r a d i o - u l n a r 

j o i n t s . T h e n e r v e m u s t n o t b e u n d u l y s t r e t c h e d i f t h e i n j u r y is in t h e f o r e a r m . 

The Wrist-joint.—Flexion a n d a d d u c t i o n m a y a l w a y s b e g i v e n . T h e 

wr i s t m u s t n o t b e a b d u c t e d i f t h e f l exo r ca rp i u lnar is is p a r a l y s e d . E x t e n s i o n 

s h o u l d n o t b e ca r r i ed b e y o n d t h e m i d - l i n e i f t h e flexor p r o f u n d u s is a f fec ted . 

O t h e r w i s e all m o v e m e n t s m a y b e g i v e n — w i t h d u e r ega rd t o a n y w o u n d o r 

b ru i se p re sen t . 

The Hand and Fingers.—(See n o t e s o n g i v i n g pa s s ive m o v e m e n t s t o stiff 

j o i n t s , p . 7 7 . ) ( 1 ) F l e x i o n o f t h e m e t a c a r p o - p h a l a n g e a l j o i n t s as far a s 

p o s s i b l e . ( 2 ) G e n t l e e x t e n s i o n o f t h e i n t e rpha l angea l j o i n t s . ( 3 ) F l e x i o n , 

a d d u c t i o n , a n d o p p o s i t i o n o f t h e t h u m b ; a b d u c t i o n a n d e x t e n s i o n o n l y 

t o m i d - p o s i t i o n . ( 4 ) A d d u c t i o n a n d a b d u c t i o n o f t h e f o u r inne r fingers. 

A C T I V E M O V E M E N T S . — T h e a b o v e m o v e m e n t s s h o u l d b e p e r f o r m e d a c t i v e l y , 

as s o o n as p o s s i b l e . T h e rules g i v e n f o r r e - e d u c a t i o n in flaccid p a r a l y s i s all 

a p p l y t o t h e s e cases (see p p . 1 2 8 , 1 2 9 ) , a n d s h o u l d b e ca re fu l ly o b s e r v e d . T h e 

l e n g t h o f t i m e e l aps ing b e f o r e m o v e m e n t b e g i n s t o b e p o s s i b l e d e p e n d s o n t h e 

s e v e r i t y o f t h e i n j u r y ; i t m a y b e w e e k s , o r i t m a y b e m o n t h s . I n s o m e 

cases t h e p o w e r m a y n e v e r h a v e b e e n c o m p l e t e l y l o s t . 
4 Trick'' Movements.—It is n e c e s s a r y he re t o w a r n the m a s s e u s e a g a i n s t 

t w o ' t r i c k ' m o v e m e n t s , w h i c h m a y l e a d he r t o s u p p o s e t h a t p o w e r is r e tu rn ing 

b e f o r e th i s is a c t u a l l y t h e ca se : ( 1 ) I t is p o s s i b l e t o p r o d u c e a s m a l l a m o u n t 

o f abduction o f t h e fingers—plus h y p e r e x t e n s i o n a t t h e m e t a c a r p o - p h a l a n g e a l 

j o i n t — b y us ing t h e e x t e n s o r c o m m u n i s d i g i t o r u m , a n d o f adduction—plus 
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Fig. 87.—Grasping a sheet of paper with both hands. 
The left hand shows the position to be aimed at, the right 
hand that generally assumed by the patient in ulnar paralysis. 

flexion—by us ing t h e l o n g flexors o f t he fingers. ( 2 ) She m a y find t h a t t he re 

a p p e a r s t o b e n o loss o f adduction of the thumb, b e c a u s e t h e flexor l o n g u s p o l l i c i s 

a n d o p p o n e n s p o l l i c i s p e r f o r m this a c t i o n . I f t he re is n o c h a n c e o f t h e n e r v e 

r e c o v e r i n g , t r i c k m o v e -

m e n t s m a y b e e n c o u r a g e d , 

b u t if re turn o f f u n c t i o n is 

p r o b a b l e , t h e y s h o u l d n o t 

b e a l l o w e d . 

F o r i n s t ance , t o p r e v e n t 

t h e p a t i e n t f r o m a b d u c t i n g 

a n d a d d u c t i n g his fingers 

b y m e a n s o f t h e l o n g 

flexors a n d e x t e n s o r , t h e 

h a n d s h o u l d be so p l a c e d 

t ha t h y p e r e x t e n s i o n is i m -

poss ib l e d u r in g a b d u c t i o n , 

a n d flexion d u r in g a d d u c -

t i o n ; i .e . , d u r i n g a b d u c t i o n 

t h e m e t a c a r p o - p h a l a n g e a l 

j o i n t s s h o u l d b e k e p t s l i gh t ly flexed, a n d d u r i n g a d d u c t i o n , a t leas t in t h e 

la ter s tages , in a l m o s t c o m p l e t e e x t e n s i o n , t h o u g h n o t o f c o u r s e in h y p e r 

e x t e n s i o n . 

L a t e r , t h e p a t i e n t m a y p e r f o r m 

resisted exercises. F i n a l l y , h e 

m u s t b e t a u g h t t o use t h e h a n d 

n o r m a l l y , o b t a i n i n g a c o r r e c t 

c o - o r d i n a t i o n ; t h a t is, h e — o r 

s h e — m u s t p r a c t i s e t h e o r d i n a r y 

m o v e m e n t s o f l i f e—wr i t ing , s e w -

ing , t y i n g k n o t s , f a s t en ing 

b u t t o n s , e t c . F r e e exe rc i se s f o r 

all j o i n t s o f b o t h a r m s m a y b e 

g i v e n w i t h a d v a n t a g e . A l i s t 

o f exe rc i ses su i t ab le f o r u l n a r 

pa ra lys i s is g i v e n b e l o w . 

E X E R C I S E S . — 

1. Finger parting and 

closing ( h a n d in s u p i n a t i o n o n 

t a b l e ) . ( 1 ) F r e e , m o v i n g e a c h 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ finger s epa ra t e ly . ( 2 ) F r ee , m o v -

i n g all fingers t o g e t h e r . ( 3 ) R e -

L ' .^^P^I^Pli^/^^^^^^H s i s ted , e a c h finger s e p a r a t e l y ; 

m Wfr j|Hk Ĥfe ^ ^ ^ ^ H p a t i e n t m a y p u s h a w a y w e i g h t s 

II m^^Ktk. ^ ^ ^ ^ f l w i t h his fingers. 

P . J^^^^^K^ ^^^^H Grasping a sheet of 

^ ^ ^ ^ ^ ^ ^ ^ • I I ^^^H paper with both hands ; b e t w e e n 

J^^^^^^^^^H^ ^ ^ ^ H t h u m b a n d first finger, k e e p -

ing m e t a c a r p o - p h a l a n g e a l j o i n t s 

flexed a n d in t e rpha langea l j o i n t s 

e x t e n d e d (Fig. 8 7 ) . 

3 . 4 Old Gentleman'.—Fin-

ger - t ips a n d t h u m b o f b o t h 

h a n d s p l a c e d t o g e t h e r ( h a n d s in f ron t o f t h o r a x ) fingers s l i gh t ly a b d u c t e d , 

t h u m b b e t w e e n a b d u c t i o n a n d a d d u c t i o n (Fig. 8 8 ) . B r i n g t h e f o u r finger-tips 

Fig. 88. 

Fig. 89.,-

Figs. 88, 89.—' Old Gentleman,'. In an early case, 
the thumbs should not be so far abducted as in Fig. 88 

11 



1 6 2 MASSAGE AND REMEDIAL EXERCISES 

c l o s e t o g e t h e r , flexing t h e m e t a c a r p o - p h a l a n g e a l j o i n t , a n d b r i n g t h u m b - t i p s 

i n t o c o n t a c t w i t h i n d e x fingers (Fig. 8 9 ) . 

4 . Finger-stretching.—Hands p r o n a t e d o n t a b l e , fingers flexed ; s t r e t ch 

e a c h finger f o r w a r d in tu rn (Fig. 9 0 ) . ( B e careful w h i l e d o i n g s o n o t t o 

h y p e r e x t e n d t h e m e t a c a r p o - p h a l a n g e a l j o i n t s o f t h e o t h e r fingers.) (Fig. 9 1 . ) 

5. Hands side by side on table, s u p i n a t e d . A p p r o x i m a t e in s u c c e s s i o n , 

t ips o f t w o l i t t le fingers, t w o r ing, 

t w o m i d d l e , a n d t w o i n d e x fingers. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H Place 

m^̂ ^̂ ^̂ ^HV^H^̂ ^̂ ^̂ H fingers 

^̂ ^HPIJPÎ ^ ^T^^^^^^H r ing fingers (Fig. 9 2 ) . 

Fig. 91. 

Figs. 90,91.—Finger-stretching. Fig. Si), Fig. 92.—Exercise 6, ulnar paralysis, 
the exercise done correctly. Fig. 91, the The index and little fingers placed in 
exercise done incorrectly, with hyperextension front of the middle and ring fingers, 
of the metacarpo-phalangeal joints of the three 
inner fingers. 

M E D I A N P A R A L Y S I S 

T h e m e d i a n n e r v e m a y b e in ju red : (1) In the axilla, o r a b o v e t he e l b o w 

( r a r e l y ) . ( 2 ) At the elbow, w h e r e i t m a y b e i n v o l v e d in a f rac ture , t h o u g h far 

less f r e q u e n t l y t h a n is t h e u lna r n e r v e . ( 3 ) Low in the forearm, or at the wrist, 

t h e m o s t c o m m o n site o f i n ju ry , d u e t o w o u n d s , e t c . 

S Y M P T O M S . — 
P A R A L Y S I S I F I N J U R E D A T O R A B O V E T H E E L B O W . — 

Pronators.—The f o r e a r m c a n o n l y b e p r o n a t e d w e a k l y t o m i d - p o s i t i o n 

b y t h e s u p i n a t o r l o n g u s . 

Wrist Flexors, except Flexor Carpi Ulnaris.—The wr i s t c a n o n l y b e flexed 

v e r y w e a k l y , a n d is a t t h e s a m e t i m e d r a w n t o t h e u lna r s ide . 

Long Flexors of Fingers and Thumb.—The las t p h a l a n x o f t h e t h u m b 

c a n n o t b e flexed. T h e i n d e x a n d m i d d l e fingers c a n o n l y b e flexed a t t h e 

m e t a c a r p o - p h a l a n g e a l j o i n t ( b y t h e in te rosse i ) ; b u t n o t a t e i ther i n t e rpha l angea l 

j o i n t . T h e r ing a n d l i t t le fingers c a n b e flexed a t al l j o i n t s b y t h e i nne r h a l f 

o f t h e flexor p r o f u n d u s , t h o u g h less s t r o n g l y b e c a u s e o f t h e loss o f t h e flexor 

sub l im i s . ( S o m e t i m e s t h e u lnar n e r v e supp l i e s r a the r m o r e t h a n h a l f o f t h e 

flexor p r o f u n d u s , a n d t h e m i d d l e finger c a n a l so b e flexed.) 

Intrinsic Muscles of Hand.—Paralysis o f t h e a b d u c t o r , o p p o n e n s , a n d 

o u t e r ha l f o f flexor b r e v i s po l l i c i s . T h e loss o f t h e p o w e r o f o p p o s i n g t h e 

t h u m b t o t h e fingers is t h e m o s t ser ious fea ture o f t h e i n ju ry , s i n c e t h e p a t i e n t 

Fig 90. 
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c a n n o t use his h a n d f o r a n y fine m o v e m e n t s , un less he c a n d o th i s . A b d u c t i o n , 

h o w e v e r , m a y b e b r o u g h t a b o u t b y t h e e x t e n s o r ossis m e t a c a r p i p o l l i c i s . T h e 

los s o f t h e t w o o u t e r l u m b r i c a l e s w e a k e n s flexion o f t h e m e t a c a r p o - p h a l a n g e a l 

j o i n t o f t h e i n d e x a n d m i d d l e fingers, a n d e x t e n s i o n o f t he i r i n t e rpha l angea l 

j o i n t s . 

P A R A L Y S I S I F I N J U R E D A T T H E W R I S T , o r b e l o w t h e p o i n t w h e r e t h e 

m u s c u l a r b r a n c h e s are g i v e n off in t h e f o r e a r m . — T h e o n l y loss is t h a t o f t h e 

in t r ins ic m u s c l e s o f t h e h a n d — t h e t h e n a r m u s c l e s a n d l u m b r i c a l e s . 

A T R O P H Y o f t h e f ron t o f t h e f o r e a r m a n d t h e n a r e m i n e n c e . 

P O S I T I O N O F T H E H A N D . — T h e d e f o r m i t y is n o t o b v i o u s w h e n t h e h a n d is 

a t rest , e x c e p t t h a t t h e t h u m b lies b a c k o n t he s a m e p l a n e as t h e fingers, 

p r o d u c i n g t h e cha rac t e r i s t i c 

main-de-singe ( m o n k e y h a n d , 

Fig. 9 3 ) , a n d t h a t t h e 

a t r o p h y o f its m u s c l e s is 

m a r k e d . T h e h a n d is sup in -

a t e d , a n d t h e w r i s t in s l igh t 

e x t e n s i o n . Fig. 93.—Main-de-singe in median nerve paralysis. 

S E N S O R Y C H A N G E S . — 

Anaesthesia in t h e p a r t s u p p l i e d b y t h e n e r v e — o f t e n i n c o m p l e t e . 

Loss of Joint Sense i n t h e a f fec ted fingers. 

Hyperwsthesia t o d e e p pressure in s o m e cases . 

Pain is s p e c i a l l y c o m m o n in les ions o f th is n e r v e . I t m a y b e s p o n t a n -

e o u s , o r p r o d u c e d b y pressure , a n d is k n o w n as causalgia o r thermalgia. I t 

is gene ra l l y a t t he t i p s o f t he fingers, a t t h e inne r s ide o f t h e t h e n a r e m i n e n c e , 

o r a t t h e j u n c t i o n o f t h e p a l m w i t h t h e i n d e x a n d m i d d l e fingers. I t c o m e s 

o n s u d d e n l y a n d increases in in t ens i t y t i l l i t b e c o m e s a l m o s t u n b e a r a b l e . T h e 

p a t i e n t m a y suffer f r o m t h e s e 

pa ins f o r m o n t h s , a n d so seve re 

are t h e y t h a t h e m a y b e c o m e 

m o r b i d a n d n e u r o t i c . 

T R O P H I C C H A N G E S are w e l l 

m a r k e d , p o s s i b l y b e c a u s e a la rge 

n u m b e r o f v a s o m o t o r fibres run 

in th i s n e r v e . T h e swea t -

g l a n d s o f t h e p a r t m a y b e c o m e 

m o r e o r less a c t i v e t h a n n o r m a l , 

t h e skin m a y b e r e d d e n e d , a n d 

cha rac t e r i s t i c c h a n g e s a p p e a r in 

t h e nai ls . 

T r e a t m e n t . — 

S U P P O R T : P O S I T I O N O F 

Fig. 94.—Method of keeping the thumb in opposition T H E H A N D . A spec ia l sp l in t 

in median paralysis. m a y b e p r o v i d e d . T h e t h u m b 

is a b d u c t e d a n d o p p o s e d t o t h e 

fingers, a n d t h e fingers s e m i f l e x e d a t all j o i n t s . F a i l i n g th i s , t h e t h u m b m a y 

b e f a s t ened ac ros s t h e p a l m o f t h e h a n d b y z i n c o x i d e s t r app ing , i ts t e r m i n a l 

p h a l a n x b e i n g flexed, a n d t h e fingers b a n d a g e d l i g h t l y o v e r i t in flexion 

(Fig. 9 4 ) . A sma l l p a d o f w o o l s h o u l d b e p l a c e d in t h e p a l m . T h e wr i s t 

i s a l so flexed, a n d t h e h a n d s u p p o r t e d in p r o n a t i o n in a s l ing. I f t h e 

n e r v e is in ju red l o w d o w n in t h e f o r e a r m , t h e wr i s t a n d r ad io -u lna r j o i n t s 

m a y b e lef t free, unless a w o u n d has t o b e c o n s i d e r e d . A n o t h e r m e t h o d is t o 

b a n d a g e t h e h a n d o v e r a t enn i s ba l l (Fig. 9 5 ) . 
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Fig. 95.—Hand bandaged over a tennis ball in Fig. 96.—Flexion of first inter-
median paralysis. phalangeal joints alone. 

b y t h e pu l l o f t h e p a r t o f t h e f l exor p r o f u n d u s w h i c h is s u p p l i e d b y t h e u l n a r 

n e r v e , th is p a r t pu l l i ng u p t h e p a r a l y s e d o u t e r ha l f w i t h it . F l e x i o n o f e a c h 

finger s e p a r a t e l y s h o u l d b e p r a c t i s e d . 

All joints of the two inner fingers can be flexed by the deep flexor, which 
having flexed the second interphalangeal joints, afterwards flexes the first. 
To work the flexor sublimis, the patient should practise flexing the first 
interphalangeal joints without having flexed the second (Fig. 96). 

E X E R C I S E S . — 

1 . Grasping and squeezing a rubber ball, n o t l a rger t h a n a t enn i s ba l l . 

(a) So f t , (6) H a r d . 

2 . Grasping a n d h o l d i n g a w a l k i n g - s t i c k , t h e n a p e n h o l d e r ; all g r i p p i n g 

m o v e m e n t s . 

3 . Closing the hand; then opening gently, n o t fu l ly e x t e n d i n g fingers 

o r wr i s t w h e n o p e n i n g . 

4 . Touching the tip of each finger in turn with tip of thumb, 4 m a k i n g 

O ' s ' . 

5 . Touching the second phalanx of each finger with tip of thumb ( f l ex ion 

o f all j o i n t s o f fingers). 

6. Piano-playing movements o f fingers w i t h h a n d h a l f - w a y b e t w e e n 

p r o n a t i o n a n d s u p i n a t i o n . T h e wr i s t m u s t n o t b e h y p e r e x t e n d e d i f t h e n e r v e 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — O n t h e s a m e p r inc ip l e as f o r t h e u lna r n e r v e , w i t h spec i a l 

a t t e n t i o n t o all a t r o p h i e d m u s c l e s ; la ter , n e r v e m a s s a g e . I f t he r e has b e e n 

a n y s ign o f causa lg ia , t h e pa r t s w h e r e i t has b e e n fel t m u s t b e a v o i d e d . I n 

s o m e cases , i t m a y c o n t r a - i n d i c a t e m a s s a g e o f t h e h a n d a l t oge the r . 

P A S S I V E M O V E M E N T S . — O n t h e s a m e p r i n c i p l e : ( 1 ) To the shoulder and 

elbow. ( 2 ) To the wrist and radio-ulnar joints : p r o n a t i o n s h o u l d be g i v e n , a n d 

flexion a n d a b d u c t i o n o f t h e wr i s t . ( 3 ) To the hand : flexion, a b d u c t i o n , a n d 

o p p o s i t i o n o f t h e t h u m b , a n d flexion o f t h e fingers s h o u l d b e g i v e n . 

A C T I V E M O V E M E N T S . - — A s a b o v e , o n t h e usua l p r inc ip le s (see p . 1 2 8 ) . 

L a t e r , exe rc i ses f o r c o - o r d i n a t i o n , as f o r u lna r pa ra lys i s (see a b o v e ) . 

Trick Movements.—In o r d e r t o b r i n g a b o u t p r o n a t i o n o f t h e h a n d , 

t h e p a t i e n t s l igh t ly a b d u c t s t h e shou lde r , so t h a t t h e h a n d falls i n t o p r o n a t i o n 

b y g r a v i t y . T h i s m a y b e m i s t a k e n f o r a t rue a c t i v e m o v e m e n t . A l s o , h e 

m a y p r o d u c e a s imi lar m o v e m e n t b y s t r a igh ten ing t h e e l b o w a n d i n w a r d l y 

ro t a t i ng t h e shou lde r . S o m e t i m e s all t h e fingers m a y b e flexed a t all j o i n t s 
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is i n ju r ed h i g h u p — t h a t is , i f t h e l o n g flexors o f wr i s t a n d fingers are p a r a l y s e d . 

T h e m e t a c a r p o - p h a l a n g e a l j o i n t s m u s t n o t b e h y p e r e x t e n d e d in a n y ca se . 

7. Abduction of wrist.—Hand o n b l o c k o r b o x , fingers flexed o v e r e d g e ; 

p u s h a w a y w e i g h t b y a b d u c t i n g h a n d . 

8. Wrist-machine f o r flexion a n d p r o n a t i o n w h e n s t r o n g e n o u g h . 

9. Picking up and putting down sma l l o b j e c t s — b a l l s , d i c e , m a r b l e s , 

c o i n s h e l d b y e d g e s b e t w e e n fingers, e t c . 

C A U S A L G I A is t r e a t e d b y c o l d w e t a p p l i c a t i o n s . I n b a d ca se s , i n j e c t i o n s o f 

a l c o h o l i n t o t h e n e r v e are s o m e t i m e s t r i ed . 

M U S C U L O S P I R A L P A R A L Y S I S 

(Wrist-drop) 

T h e m u s c u l o s p i r a l , o r its m o t o r b r a n c h , t h e posterior interosseous nerve, 

m a y b e i n ju red : ( 1 ) In the axilla, g e n e r a l l y b y pressure , as o f c r u t c h e s ; 

( 2 ) In the musculospiral groove, i n j u r y o f t h e n e r v e c o m p l i c a t i n g f rac ture o f 

t h e h u m e r u s (see p . 15 ) ; ( 3 ) Near or below the elbow, in injur ies t o t h a t j o i n t . 

S Y M P T O M S . — 

P A R A L Y S I S I F I N J U R E D I N T H E A X I L L A . — 

Triceps and Anconeus.—Loss o f e x t e n s i o n o f t h e e l b o w . 

Supinator Longus and part of Brachialis Anticus.—Weakening o f flexion 

o f t h e e l b o w . 

Supinator Longus and Brevis.—Loss o f s u p i n a t i o n , e x c e p t w i t h t h e e l b o w 

flexed, w h e n t h e m o v e m e n t is p e r f o r m e d b y t h e b i c e p s . 

All Extensors of Wrist, and Long Extensors of Fingers and Thumb.—Loss 

o f e x t e n s i o n o f t h e wr is t , m e t a c a r p o - p h a l a n g e a l j o i n t s o f t h e fingers, a n d all 

j o i n t s o f t h e t h u m b . 

P A R A L Y S I S I F I N J U R E D A T O R B E L O W T H E E L B O W ( p o s t e r i o r i n t e ros seous 

n e r v e ) . — 

All Extensors of Wrist, except Extensor Carpi Radialis Longior, w h i c h c a n 

o n l y p r o d u c e v e r y w e a k e x t e n s i o n o f t h e wr i s t , i f a n y . 

Extensors of Fingers and Thumb.—As a b o v e . 

Supinator Brevis.—Weakening o f s u p i n a t i o n . 

A T R O P H Y o f t he se m u s c l e s ; e sp ec i a l l y e v i d e n t a t t h e b a c k o f t h e a r m a n d 

f o r e a r m . T h e w a s t i n g is, h o w e v e r , g e n e r a l l y less m a r k e d t h a n in m e d i a n a n d 

u l n a r l es ions . 

P O S I T I O N O F T H E H A N D . — D r o p p e d wrist : t h e wr i s t hangs l o o s e l y in 

flexion, a n d t h e m e t a c a r p o - p h a l a n g e a l j o i n t s are a l so flexed. C o n t r a c t u r e o f t h e 

flexors, h o w e v e r , is rare . T h e p a t i e n t g e n e r a l l y k e e p s t h e e l b o w s e m i f l e x e d . 

T h e h a n d is p r o n a t e d . W h e n t h e p a t i e n t a t t e m p t s t o e x t e n d t h e fingers, t h e 

wr i s t is flexed b y t h e synerg i s t s . 

A N A E S T H E S I A is rare, b e c a u s e o f t h e n u m e r o u s c o m m u n i c a t i o n s b e t w e e n 

t h e m u s c u l o s p i r a l a n d o t h e r n e r v e s . I f i t is p r e sen t , i t is in t he a rea s u p p l i e d 

b y t h e rad ia l n e r v e . 

T R O P H I C C H A N G E S are n o t m a r k e d . T h e r e is n o pa in . 

T r e a t m e n t ( s a y , o f p o s t e r i o r i n t e ros seous p a r a l y s i s — p u r e ' w r i s t - d r o p ' ) . — 

S U P P O R T . — T h e h a n d is flexed o n a short c o c k - u p sp l in t , w i t h t h e wr i s t in 

ful l , o r a l m o s t ful l , e x t e n s i o n . T h e m e t a c a r p o - p h a l a n g e a l j o i n t s a l so are s u p -

p o r t e d in e x t e n s i o n , b u t t h e o t h e r finger-joints s h o u l d b e left free ; t h e t h u m b 

is in a b d u c t i o n a n d e x t e n s i o n . (Fig. 9 7 . ) 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — O f t h e usua l t y p e . Spec i a l a t t e n t i o n is t o b e p a i d t o t h e 

p o s t e r i o r a s p e c t o f t h e f o r e a r m . H a c k i n g is g e n e r a l l y p o s s i b l e in t he se cases . 
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P A S S I V E M O V E M E N T S . — F u l l e x t e n s i o n o f t h e wr i s t a n d fingers t o g e t h e r 

s h o u l d b e g i v e n t o p r e v e n t a n y t e n d e n c y t o flexor c o n t r a c t i o n ; e x t e n s i o n o f 

t h e t h u m b is a l so n e c e s s a r y . 

A C T I V E M O V E M E N T S . — T h e s e cons i s t o f e x t e n s i o n o f t he wr is t , m e t a c a r p o -

p h a l a n g e a l j o i n t s , a n d all j o i n t s o f t h e t h u m b . T h e usua l rules m u s t b e 

o b s e r v e d . 

T h e e x t e n s i o n o f t h e wr i s t is g i v e n s u c c e s s i v e l y : ( 1 ) W i t h * t h e h a n d in 

sup ina t ion , o v e r t h e e d g e o f t h e t a b l e o r c u s h i o n ( g r a v i t y ass i s t ing) . ( 2 ) 

W i t h t h e h a n d b e t w e e n p r o n a t i o n a n d 

s u p i n a t i o n ( g r a v i t y e l i m i n a t e d ) . ( 3 ) 

W i t h t h e h a n d p r o n a t e d ( g r a v i t y re -

s i s t ing ) . 

Fig. 97.—Position in which the hand should Fig. 98.—Five-finger exercise for musculospiral 
be splinted in musculospiral paralysis. paralysis. 

E X E R C I S E S f o r l a te r s t a g e s . — 

1. F o r s t r e t ch ing m o v e m e n t s , see free exe rc i ses f o r stiff wr i s t ( p . 7 8 ) . 

2 . Five-finger Exercises.—Hand p r o n a t e d o n t a b l e , fingers flexed ; ra i se 

e a c h finger s e p a r a t e l y ; la ter , all t o g e t h e r . (Fig. 9 8 ) . 

3. * Piano - playing \ — 

P o s i t i o n as N o . 2 . S a m e 

e x e r c i s e , b u t d o n e q u i c k l y , 

e a c h finger in s u c c e s s i o n . 

4 . H a n d p r o n a t e d o n 

t a b l e ; raise e a c h finger 

s e p a r a t e l y ; la ter , all t o -

g e t h e r . 

5. Fi nger-p artin g.— 

Sta r t i ng p o s i t i o n as in 

E x e r c i s e 3 f o r U L N A R 

P A R A L Y S I S ( ' O l d G e n t l e -

m a n ' ) . S e p a r a t e e a c h p a i r 

o f finger-tips in s u c c e s s i o n 

as far as p o s s i b l e f r o m e a c h 

o t h e r , k e e p i n g t h e o t h e r s 

in c o n t a c t (Fig. 9 9 ) . 

6. P u s h a w a y o b j e c t s 

o n t h e t a b l e b y e x t e n d i n g wr i s t a n d finger-joints. 
7. W r i s t m a c h i n e , t h e b a r b e i n g t u r n e d towards t h e pa t i en t ' s b o d y . 

Fig. 99.—Finger-parting for musculospiral paralysis. 

The prognosis in musculospiral injuries is much better than in those of 
the median and ulnar nerves, even after severance. 



LESIONS OF THE PERIPHERAL NERVES 1 6 7 

P A R A L Y S I S D U E T O I N J U R Y O F T H E C I R C U M F L E X 

N E R V E 

A l e s ion o f t h e c i r c u m f l e x n e r v e alone is rare , t h o u g h i t m a y o c c u r as a 

c o m p l i c a t i o n o f a d i s l o c a t e d shou lde r , o r o f f rac tures in t h e r e g i o n o f t h a t 

j o i n t . P a r a l y s i s o f t h e d e l t o i d is m o r e o f t e n d u e t o a l e s ion o f t h e fifth cervical 

root, w h e n i t is p a r a l y s e d in c o n j u n c t i o n w i t h t h e o t h e r m u s c l e s h a v i n g t h e 

s a m e n e r v e - s u p p l y , t h e s y n d r o m e p r o d u c e d b e i n g t h e n k n o w n as Erb's paralysis 

(see below). 

S Y M P T O M S . — I n j u r y o f t h e c i r c u m f l e x n e r v e a l o n e results in : — 

P A R A L Y S I S A N D A T R O P H Y o f t h e d e l t o i d a n d teres m i n o r . T h e p o w e r o f 

a b d u c t i n g t h e a r m is a l m o s t los t , f o r t h e suprasp ina tus , t h o u g h c a p a b l e o f 

l i f t ing t h e a r m , is u n a b l e t o m a i n t a i n i t in t h e a b d u c t e d p o s i t i o n w i t h o u t t h e 

ass i s tance o f t h e p o w e r f u l d e l t o i d . O u t w a r d r o t a t i o n o f t h e s h o u l d e r is 

w e a k e n e d . 

A N E S T H E S I A o v e r t h e d e l t o i d a rea . 

T r e a t m e n t . — 

S U P P O R T . — F a i r b a n k s a b d u c t i o n sp l in t (sec E R B ' S P A R A L Y S I S , p . 1 6 8 , also 

Fig. 1 0 0 ) , o r s o m e s imi la r a b d u c t i o n sp l in t , is u sed . T h e s h o u l d e r is p u t u p 

in a b d u c t i o n a n d r o t a t i o n o u t . 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E is o n t h e usua l l ines . 

M O V E M E N T S . — T h e r e - e d u c a t i o n o f t h e a b d u c t o r s a n d o u t w a r d r o t a t o r s 

is d e s c r i b e d u n d e r E r b ' s pa ra lys i s , a n d th is is so s imi la r t o t h a t o f t h e d e l t o i d 

a n d teres m i n o r a l o n e t h a t i t n e e d n o t b e d e s c r i b e d in de ta i l he re . T h e o n l y 

d i f fe rence is t h a t in c i r c u m f l e x pa ra lys i s t h e e l b o w m a y b e e x t e n d e d as w e l l 

as flexed ; a n d t h e f o r e a r m p r o n a t e d , p r o v i d e d t h e s h o u l d e r is n o t i n w a r d l y 

r o t a t e d a t t h e s a m e t i m e . 

E R B ' S P A R A L Y S I S 

T h i s is d u e t o a l e s ion o f t h e fifth c e r v i c a l r o o t , a n d s o m e t i m e s o f p a r t o f 

t h e s ix th . I t g e n e r a l l y o c c u r s as t h e resul t o f an i n j u r y a t b i r t h t h r o u g h 

t r a c t i o n b e t w e e n t h e c h i l d ' s h e a d a n d s h o u l d e r . T h e s t ra in falls first o n t h e 

u p p e r r o o t s o f t h e b r ach i a l p l e x u s , t h e fifth c e r v i c a l r o o t y i e l d i n g first, a n d 

t h e n t h e r o o t s b e l o w it , in s u c c e s s i o n . I t is rare f o r m o r e t h a n Ce rv i ca l 5 a n d 6 

t o b e in ju red . 

A s imi la r c o n d i t i o n m a y b e p r o d u c e d in la te r life b y m e a n s o f v i o l e n c e . T h e 

w h o l e p l e x u s m a y b e t o r n o r s e v e r e d in these cases . A cervical rib ( i . e . , a n 

e x t r a r i b a t t a c h e d t o t h e las t c e r v i c a l v e r t e b r a , o r a n e l o n g a t i o n o f i ts t r a n s -

v e r s e p r o c e s s ) m a y cause m u c h t h e s a m e k i n d o f t r o u b l e . 

S Y M P T O M S . — 

P A R A L Y S I S A N D A T R O P H Y . — 

I n t h e case o f a n i n j u r y t o t h e fifth cervical root alone, t he re is pa ra lys i s 

a n d a t r o p h y o f t h e r h o m b o i d s , d e l t o i d , supra- a n d inf rasp ina tus , te res m i n o r , 

b i c e p s , b rach ia l i s an t i cus , a n d t h e sup ina to r s . T h e resul t is loss o f p o w e r t o 

a b d u c t o r o u t w a r d l y r o t a t e t h e shou lde r , t o flex t h e e l b o w , o r t o sup ina t e t h e 

f o r e a r m . 

I f t he sixth cervical root is i n v o l v e d , s o m e o f t h e e x t e n s o r s o f t h e w r i s t ( t h o s e 

o n t h e radia l s ide ) m a y b e a f f ec t ed . 

P O S I T I O N O F T H E A R M . — T h e a r m h a n g s a t t h e s ide w i t h t h e f o r e a r m 

e x t e n d e d , w h i l e o w i n g t o t h e e x t r e m e p r o n a t i o n a n d i n w a r d r o t a t i o n , t h e p a l m 

o f t h e h a n d faces o u t w a r d s . T h e a r m m a y b e h e l d in th i s p o s i t i o n b y c o n t r a c -

t i o n o f t h e subscapu la r i s a n d t h e c o r a c o - h u m e r a l l i g a m e n t . 
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A N E S T H E S I A is rare. I f p resen t , i t is f o u n d o n t h e o u t e r s ide o f t h e a r m a n d 

f o r e a r m , b a c k a n d f ron t , t h e a rea s u p p l i e d b y fibres f r o m Ce rv i ca l 5 (see Fig. 1 0 1 ) . 

T R O P H I C C H A N G E S are a b s e n t o r s l ight . 

T r e a t m e n t . — 

SUPPORT.—F^airbank's or some other form of abduction splint. T h e a r m 

is a b d u c t e d t o s h o u l d e r level a n d r o t a t e d o u t ; t h e e l b o w is s emi f l exed ; t h e 

f o r e a r m is s u p i n a t e d (Fig. 1 0 0 ) . I f a n y o f t h e e x t e n s o r s o f t h e wr is t a re 

a f fec ted , th is j o i n t wi l l b e p l a c e d in e x t e n s i o n . I n b a n d a g i n g t h e a r m o f an 

infant t o a sp l in t o f th i s k i n d , i t is i m -

p o r t a n t t o see t h a t t h e h a n d is in a c o r r e c t 

p o s i t i o n , n o t in a t w i s t e d o r u n n a t u r a l o n e . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F T H E P A T I E N T . — T h e p a t i e n t 

m u s t l ie q u i t e flat o n a p l i n t h o r c o u c h , a 

l o w p i l l o w b e i n g p l a c e d b e l o w t h e h e a d i f 

r equ i r ed . T h e a r m s h o u l d b e s u p p o r t e d o n 

a c u s h i o n in t h e a b d u c t e d p o s i t i o n , fu l ly 

r o t a t e d o u t , a n d w i t h t h e e l b o w s e m i f l e x e d , 

in t h e s a m e p o s i t i o n as i t w a s w h e n o n t h e 

sp l in t . 

M A S S A G E . - — G i v e n in t h e usual w a y . 

P A S S I V E M O V E M E N T S . — F u l l m o v e m e n t s 

are g i v e n t o fingers a n d wr i s t , a n d t o t h e 

o t h e r j o i n t s in s u c h a w a y as n o t t o s t r e t ch 

p a r a l y s e d m u s c l e s . 

JFia. 100.—Position for splinting in Erb's T-, T-, T-, , 

paralysis! R E - E D U C A T I O N E X E R C I S E S . — E a c h 

m u s c l e g r o u p m u s t b e r e - e d u c a t e d separ -

a t e l y in t h e e a r l y s t ages , o n t h e u sua l p r inc ip l e s (see p . 1 2 8 ) . 

The Abductors.—In the early stages, t h e p a t i e n t is p l a c e d in t h e l y i n g 

p o s i t i o n o n a p l in th , w h i c h s h o u l d b e s m o o t h a n d p o l i s h e d , o r a s p e c i a l l y 

p r e p a r e d p i e c e o f c a r d b o a r d m a y b e u sed . A n adu l t m a y b e r e q u i r e d t o 

p e r f o r m s u c c e s s i v e l y s ta t ic , ass is ted, f ree, e c c e n t r i c , a n d c o n c e n t r i c a b d u c t i o n 

in t h e usua l w a y , t h e a r m n e v e r b e i n g b r o u g h t b e l o w s h o u l d e r l e v e l , o r o n l y 

a f e w degrees b e l o w . A n in fan t m u s t b e p e r s u a d e d t o t r y a n d m o v e his 

a r m u p w a r d s as s o o n as p o s s i b l e . 

When a slight amount of power has returned to the muscles, t h e b a c k o f 

t h e p l in th is ra ised an i n c h o r so ; s t a t i c h o l d i n g s are p rac t i s ed , a n d o t h e r a c t i v e 

m o v e m e n t s in t h e s a m e o r d e r as a b o v e . T h e b a c k o f t h e p l i n t h is g r a d u a l l y 

ra ised m o r e a n d m o r e , so inc reas ing t h e ang le o f t h e pu l l o f g r a v i t y , un t i l 

finally t he p a t i e n t c a n d o his exe rc i se s s i t t ing u p r i g h t . I n t h e la te r s tages , t h e 

m u s c l e s are w o r k e d in t he i r full r ange , t h e a r m b e i n g b r o u g h t d o w n t o t he s ide . 

The Outward Rotators.—The p o s i t i o n o f t h e p a t i e n t is s u c c e s s i v e l y : 

( 1 ) L y i n g ( g r a v i t y ass i s t ing) . ( 2 ) S i d e - l y i n g o n t h e s o u n d s ide ( g r a v i t y 

e l i m i n a t e d ) . ( 3 ) A s ( 2 ) w i t h res i s tance b y t h e o p e r a t o r . * 

The Supinators. —Pos i t ions : ( 1 ) L y i n g ( g r a v i t y ass i s t ing) . ( 2 ) S i t t ing , 

w i t h t h e a r m s u p p o r t e d in a b d u c t i o n a n d t h e f o r e a r m semi f l exed a n d h e l d 

v e r t i c a l ( g r a v i t y e l i m i n a t e d ) . ( 3 ) A s ( 2 ) , res is ted b y t h e o p e r a t o r . * 

The Flexors of the Elbozv.—Positions : ( 1 ) S i t t ing , t h e a r m s u p p o r t e d 

in a b d u c t i o n , t h e s h o u l d e r b e i n g o u t w a r d l y r o t a t e d ( g r a v i t y ass is t ing) . ( 2 ) 

L y i n g ( g r a v i t y e l i m i n a t e d ) . ( 3 ) A s ( 2 ) w i t h s l ight res i s tance b y o p e r a t o r . * 
* Where a position in which gravity can be used as an assistance or resistance proves 

to be very awkward or inconvenient, it is better to regulate the amount of work done by 
means of assistance or resistance given by the operator, rather than by change of position. 
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At a Later Stage.—Pulley exe rc i ses t o assist a b d u c t i o n m a y b e a d d e d 

in o l d e r pa t i en t s , t h e d o u b l e p u l l e y b e i n g u s e d so t h a t t h e s t r o n g e r a r m m a y 

assist t h e w e a k e r . I n p u r e d e l t o i d pa ra lys i s , t h e y m a y b e u s e d a t q u i t e a n 

e a r l y s tage , p r o v i d e d t h a t e i the r t h e sp l in t is left in p l a c e so t h a t t h e a r m af ter 

i t s u p w a r d m o v e m e n t c o m e s t o rest o n it , o r t h a t t h e g y m n a s t herse l f is ca re fu l 

t o p r e v e n t t h e a r m f r o m b e i n g b r o u g h t b e l o w s h o u l d e r l eve l a t a n y t i m e . I n 

E r b ' s para lys i s , t hese exe rc i ses s h o u l d b e de fe r red unt i l m u c h later , b e c a u s e 

t h e y w o u l d s t r e t ch t h e f lexors o f t h e e l b o w . 

Later still, free a n d res is ted s h o u l d e r a n d e l b o w exe rc i ses are a d d e d . 

M a n y o f t h e exe rc i ses d e s c r i b e d in C h a p t e r V I are su i t ab le . 

S U R G I C A L T R E A T M E N T . — T r e a t m e n t b y p h y s i c a l m e a n s a l o n e is r a re ly 

e n t i r e l y successfu l , e x c e p t in t h e s l igh ter cases a m o n g infants , o r in adu l t s 

w h e r e t h e s e v e r a n c e o f t h e n e r v e - r o o t o r r o o t s is n o t c o m p l e t e . T h e m o r e 

se r ious cases , w h e r e t h e i n j u r y is e x t e n s i v e , o r w h e r e t he m u s c l e s a n d l i g a m e n t s 

o n t h e inner s ide o f t h e j o i n t h a v e b e e n a l l o w e d t o sho r t en , are t r e a t e d b y 

o p e r a t i o n . 

O n e o f t he f o l l o w i n g m a y b e p e r f o r m e d : ( 1 ) Fairbanks operation : d i v i s i o n o f 

t h e subscapu la r i s a n d t h e c o r a c o - h u m e r a l l i g a m e n t ( the c o m m o n e s t o p e r a t i o n ) . 

( 2 ) O p e n i n g o f t h e capsu l e , a n d c o r r e c t i o n o f t h e p o s i t i o n o f t h e h e a d o f t h e 

h u m e r u s . ( 3 ) Su tu re o f t h e d i v i d e d n e r v e s . T h e a r m is a f t e rwards p u t u p o n 

t h e a b d u c t i o n sp l in t in t h e usua l w a y . Cases are o f t en sen t f o r t r e a t m e n t 

a f te r o n e o f t h e s e o p e r a t i o n s . 

CIV CIV 

C VIII • 

P O S T - O P E R A T I V E T R E A T -

M E N T is o n t h e s a m e l ines as 

t h a t d e s c r i b e d a b o v e . D u e 

a t t e n t i o n m u s t b e p a i d t o t h e 

scar . F o r t r e a t m e n t af ter n e r v e 

su tu re , see p . 1 7 7 . 

K L U M P K E ' S P A R A L Y S I S 

T h i s t y p e o f pa ra lys i s is d u e 

t o a l e s ion o f t h e eighth cervical 

a n d first thoracic roots, p r o d u c e d 

b y t r a c t i o n b e t w e e n t h e a r m 

a n d t h e t r u n k . I t o c c u r s in 

adu l t s , as w h e n a m a n in fa l l ing 

f r o m a s ca f fo ld ing g ra sps a t 

s o m e s u p p o r t , s u c h as a p o l e o r 

b e a m , a n d t h e w h o l e w e i g h t o f 

his b o d y falls s u d d e n l y o n his 

a r m ; o r as a c o m p l i c a t i o n o f 

o t h e r s h o u l d e r in jur ies . I t a l so C V 1 1 

ar ises as t h e resul t o f a b i r th 

i n j u r y , t h o u g h less c o m m o n l y 

t h a n t h e E r b ' s t y p e . 

A N A T O M Y . — T h e first thor-

acic root supp l i e s t h e in t r ins ic 

m u s c l e s o f t h e h a n d , its f ibres pass ing d o w n in t h e m e d i a n a n d u lna r n e r v e s ; 

t h e eighth cervical root t h e l o n g flexors o f wr i s t a n d fingers. 

T h e c u t a n e o u s s u p p l y o f t h e first t h o r a c i c c o n s i s t s o f an a rea o n t h e 

i n n e r s ide o f t h e f o r e a r m , b a c k a n d f ron t . ( T h i s a rea is s u p p l i e d t h r o u g h 

t h e in ternal c u t a n e o u s n e r v e ) . T h e s u p p l y o f t h e e i g h t h c e r v i c a l cons i s t s 

o f t w o n a r r o w s t r ips d o w n t h e m i d d l e o f t h e u p p e r e x t r e m i t y , o n e a t t h e 

Fig. 101.—Cutaneous supply of nerve-roots in arm. 
A , Anterior ; B, Posterior. 

B A 



1 7 0 MASSAGE A N D REMEDIAL EXERCISES 

b a c k a n d o n e a t t h e f ron t , o f t h e inne r s ide o f t h e h a n d , a n d o f o n e , o r o n e 

a n d a half , i nner fingers. (Fig. 1 0 1 . ) 

S Y M P T O M S . — 

P A R A L Y S I S . — I f b o t h t he se r o o t s are in ju red , t he re is c o m p l e t e p a r a l y s i s 

a n d a t r o p h y o f all the intrinsic muscles of the hand, a n d o f t h e long flexors 

of the wrist and fingers. T h i s p r o d u c e s a c o n d i t i o n s imi la r t o t h a t c a u s e d 

b y a l e s ion o f b o t h t h e m e d i a n a n d u lna r n e r v e s a t t h e e l b o w , e x c e p t t h a t 

p r o n a t i o n is still p o s s i b l e . N o m o v e m e n t a t al l is le f t in t h e h a n d , e x c e p t 

e x t e n s i o n o f t h e m e t a c a r p o - p h a l a n g e a l j o i n t s b y t h e e x t e n s o r c o m m u n i s 

d i g i t o r u m a n d i ts a c c e s s o r y m u s c l e s , a n d e x t e n s i o n o f all j o i n t s o f t h e t h u m b . 

F l e x i o n o f t h e wr i s t is a l so los t . 

P O S I T I O N O F T H E H A N D . — T h i s is a c o m b i n a t i o n o f main-de-singe a n d 

main-en-griffe (see Figs. 8 5 , 9 3 ) . T h e fingers are c l a w e d — t h o u g h t h e flexion 

o f t he last t w o p h a l a n g e s is n o t so m a r k e d as in u l n a r p a r a l y s i s — a n d t h e 

t h u m b lies o n t h e s a m e p l a n e as t h e fingers. T h e w h o l e h a n d is flaccid 

a n d w a s t e d . 

A N E S T H E S I A is g e n e r a l l y p resen t in t h e a rea s u p p l i e d b y these r o o t s , a s 

s h o w n a b o v e . 

T r e a t m e n t . — 

S U P P O R T . A s p e c i a l l y - m a d e sp l in t is n e c e s s a r y t o m a i n t a i n t h e h a n d in 

t h e c o r r e c t p o s i t i o n . T h e m e t a c a r p o - p h a l a n g e a l j o i n t s o f t h e fingers a r e 

flexed, t h e i n t e rpha l angea l j o i n t s e x t e n d e d o r s l i gh t ly flexed, t h e t h u m b in 

flexion a n d o p p o s i t i o n , h a l f - w a y b e t w e e n a b d u c t i o n a n d a d d u c t i o n ; t h e 

wr i s t is flexed. 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — M a s s a g e o f t h e w h o l e a r m , e sp ec i a l l y o f t he h a n d , a n d o f t h e 

flexor a s p e c t o f t h e f o r e a r m , as f o r m e d i a n a n d u lna r pa r a ly s i s . 

P A S S I V E M O V E M E N T S . — M o v e m e n t s are g i v e n t o all j o i n t s o f t h e h a n d . 

( 1 ) A l l flexion m o v e m e n t s o f t h u m b a n d fingers s h o u l d b e g i v e n t o t h e l imit, , 

t h e wr i s t b e i n g k e p t in flexion m e a n w h i l e , t h o u g h n o t in s u c h c o m p l e t e flexion 

as t o p r e v e n t t h e h a n d f r o m b e i n g c o m p l e t e l y c l o s e d . ( 2 ) O p p o s i t i o n o f t h e 

t h u m b is m o s t i m p o r t a n t ; ne i the r a b d u c t i o n n o r a d d u c t i o n s h o u l d b e c a r r i e d 

t o t h e e x t r e m e l imi t . ( 3 ) T h e fingers s h o u l d b e g e n t l y p a r t e d f r o m e a c h 

o t h e r , a n d e a c h finger a b d u c t e d a n d a d d u c t e d , t h e m e t a c a r p o - p h a l a n g e a l j o i n t 

b e i n g k e p t s l i gh t ly flexed so as n o t t o o v e r s t r e t c h t h e in terosse i . ( 4 ) T h e 

wr i s t s h o u l d b e fu l l y flexed. ( 5 ) T h e in t e rpha l angea l j o i n t s s h o u l d b e e x -

t e n d e d , t h e m e t a c a r p o - p h a l a n g e a l j o i n t s b e i n g flexed m e a n w h i l e . A l l o t h e r 

e x t e n s i o n m o v e m e n t s o f wr i s t , fingers, a n d t h u m b are g i v e n in t h e outer 

range only. 

A C T I V E M O V E M E N T S . — T h e s e are g i v e n in t h e inner r ange , o n t h e s a m e 

p r inc ip l e as t h e p a s s i v e m o v e m e n t s . M a n y o f t h e exe rc i ses f o r u lnar a n d 

m e d i a n pa ra lys i s are su i t ab le fo r th is c o n d i t i o n (see p p . 1 6 1 1 6 4 ) . T h e o p e r a t o r 

m u s t see t h a t n o p a r a l y s e d m u s c l e is s t r e t c h e d du r ing t h e e a r l y s tages . I t 

is n o t e a s y t o a v o i d d o i n g s o , a n d m u c h ca re a n d a t t e n t i o n are n e c e s s a r y . 

T h e e x t r e m e i m p o r t a n c e o f t h e o p p o n e n s po l l i c i s m u s t n e v e r b e f o r g o t t e n . 

I I . N E R V E L E S I O N S O F T H E L O W E R E X T R E M I T Y 

In jur ies t o t h e n e r v e s o f t h e leg are less c o m m o n t h a n t o t h o s e o f t h e a r m , 

a n d w e are ra re ly c a l l e d u p o n t o t r ea t t h e m e x c e p t as p a r t o f s o m e n e r v o u s 

d isease s u c h as infant i le pa ra lys i s o r m u l t i p l e neur i t i s . W e wi l l t a k e a s 

e x a m p l e s l es ions o f : ( 1 ) T h e an te r io r c rura l n e r v e ; a n d ( 2 ) T h e e x t e r n a l 

p o p l i t e a l n e r v e . 
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A N T E R I O R C R U R A L P A R A L Y S I S 

T h i s is v e r y rare as a n i s o l a t e d l e s ion , t h o u g h t h e q u a d r i c e p s o f t e n suffers i n 

p o l i o m y e l i t i s o r m u l t i p l e neur i t i s . 

S Y M P T O M S . — 

P A R A L Y S I S o f t h e q u a d r i c e p s e x t e n s o r s a n d t h e sar tor ius . T h e loss o f t h e 

l a t t e r m u s c l e is n o t ser ious , b u t t h a t o f t h e q u a d r i c e p s d o e s a w a y w i t h all 

e x t e n s i o n o f t h e k n e e . T h e a t r o p h y is o f t e n e x t r e m e , e s p e c i a l l y t h a t o f t h e 

v a s t u s in te rnus . F l e x o r c o n t r a c t i o n m a y d e v e l o p a t t h e k n e e . O n l y an i n j u r y 

v e r y nea r t h e b e g i n n i n g o f t h e n e r v e in t h e p e l v i s w o u l d affect t h e b r a n c h e s t o 

t h e i l iacus . I n th is case , flexion o f t h e h i p w o u l d b e w e a k e n e d b y pa ra lys i s o f 

th is m u s c l e , as w e l l as t h a t o f t h e rec tus f e m o r i s , sar tor ius , a n d ha l f o f t h e 

p e c t i n e u s . 

A N E S T H E S I A is p r e sen t in t h e area o f d i s t r i bu t ion o f t h e n e r v e — t h e i n n e r 

s ide a n d f ron t o f t h e t h i g h ( m i d d l e a n d in te rna l c u t a n e o u s b r a n c h e s ) ; a n d 

t h e inner s ide a n d f ron t o f t h e leg , i nne r ank l e a n d inner b o r d e r o f t h e f o o t 

( l o n g s a p h e n o u s n e r v e ) . 

R E F L E X E S . — T h e k n e e - j e r k is l o s t . 

T r e a t m e n t . — 

S U P P O R T . — T h e k n e e is s u p p o r t e d in full e x t e n s i o n b y s o m e f o r m o f 

a p p a r a t u s . A back splint, with a foot-piece, is g e n e r a l l y w o r n a t n igh t . 

T h i s s h o u l d b e as l i gh t as p o s s i b l e . D u r i n g t h e d a y , t h e pa t i en t o f t e n w e a r s 

a walking caliper (see p . 3 0 ) , so t h a t t h e k n e e is k e p t s t ra ight , a n d n o w e i g h t 

p l a c e d o n t h e l eg . T w o p o i n t s s h o u l d r e c e i v e a t t e n t i o n w h e n a p p l y i n g e i t he r 

sp l in t o r ca l ipe r : — 

1. T h e knee must be kept in full extension, but not in hyper extension. I f a 

h y p e r e x t e n d e d p o s i t i o n b e c o m e s es tab l i shed , it is m o s t diff icul t t o c o r r e c t 

l a te r . T h e r e f o r e a thin p a d o f w o o l s h o u l d b e p l a c e d u n d e r t h e k n e e w h e n 

o n t h e sp l in t . W h e n t h e ca l ipe r is in use , t h e l ea ther s u p p o r t b e h i n d t h e 

k n e e s h o u l d b e so a r r a n g e d as t o s u p p o r t b o t h f e m u r a n d t ib i a , a n d s h o u l d 

n o t b e t o o l o w d o w n , so t h a t it p u s h e s t h e l a t t e r b o n e t o o far f o r w a r d . 

2 . G r e a t ca r e s h o u l d b e t a k e n t o avoid pressure on the paralysed quadriceps 

b y b a n d a g i n g o r s u p p o r t s . W h e n t h e l eg is o n a spl in t , t h e f o o t a n d l o w e r 

leg m a y b e b a n d a g e d t o i t , a n d t h e b a n d a g i n g s h o u l d cease i m m e d i a t e l y a b o v e 

t h e k n e e . A s t r a p o r a f e w tu rns o f b a n d a g e s h o u l d b e a p p l i e d o v e r a l a y e r 

o f w o o l a t t h e u p p e r e n d o f t h e s p l i n t . 

P H Y S I C A L T R E A T M E N T ( fo r p a r a l y s e d q u a d r i c e p s o n l y ) . — 

M A S S A G E o f t h e t h i g h , e s p e c i a l l y in f ron t a n d a t t h e inner s ide , is ca r r i ed 

o u t as for flaccid p a r a l y s i s in g e n e r a l . T h e l o w e r l eg s h o u l d a l so b e t r e a t ed . 

P A S S I V E M O V E M E N T S are g i v e n t o all j o i n t s o f t h e leg a n d f o o t . T h e k n e e 

m u s t n o t b e flexed b e y o n d a r igh t ang l e in t h e e a r l y s t ages . 

R E - E D U C A T I O N E X E R C I S E S . — E x e r c i s e s are g i v e n s u c c e s s i v e l y in t h e 

f o l l o w n g p o s i t i o n s : — 

Prone-lying on a Plinth, w i t h a th in b u t so f t c u s h i o n p l a c e d b e n e a t h 

t h e pa t i en t ' s k n e e a n d shin . T h e f o o t s h o u l d h a n g o v e r t h e e n d o f t h e p l i n t h . 

T h e o p e r a t o r s h o u l d flex t h e k n e e a b o u t 1 0 ° , a n d le t i t d r o p o n t h e c u s h i o n 

( t o r e l ax t h e a n t a g o n i s t s ) a n d t h e n te l l t h e p a t i e n t t o t r y a n d " h o l d t h e k n e e 

stiff " in th i s p o s i t i o n ( g r a v i t y ass i s t ing) . 

Side-lying on the Sound Side. — T h e p o w d e r e d c a r d b o a r d is p l a c e d 

b e t w e e n t h e l egs , t h e k n e e is flexed t o a r igh t ang le , a n d t h e p a t i e n t tr ies t o 

e x t e n d it . T h e c a r d b o a r d m a y b e so t i l t ed t h a t g r a v i t y is m a d e s l i gh t ly 

t o assist o r resist t h e m o v e m e n t . I f h e l d q u i t e l eve l , g r a v i t y is e l i m i n a t e d . 

^ h e c a r d b o a r d is t h e n r e m o v e d , a n d t h e p a t i e n t a b d u c t s t h e leg , k e e p i n g 
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t h e k n e e stiff. T h i s g i v e s h i m t h e sense o f h o l d i n g his k n e e s t ra ight , a l t h o u g h 

n o a c tua l m u s c l e w o r k is r e q u i r e d in th is p o s i t i o n . A s s t r eng th re turns , he 

tu rns his b o d y m o r e a n d m o r e b a c k w a r d s t o w a r d s t h e sup ine p o s i t i o n , so t h a t 

t h e pu l l o f g r a v i t y o n t h e k n e e is g r a d u a l l y inc reased . F i n a l l y , he is a b l e t o 

raise his leg f r o m t h e p l i n th w i t h s t ra ight k n e e in t h e lying o r half-lying 

position. 

Sitting Position. - W o r k is n o w d o n e s ta t ica l ly , e c c e n t r i c a l l y , a n d c o n -

c e n t r i c a l l y aga ins t g r a v i t y . T h e p a t i e n t wi l l n e x t g o o n t o res is ted w o r k . 

Re-education in Walking.—When t h e m u s c l e s h a v e suff ic ient ly r e c o v -

e r ed t h e p a t i e n t wi l l g r a d u a l l y d i s c a r d t h e ca l ipe r a n d b e g i n t o w a l k w i t h o u t 

i t . C o r r e c t w a l k i n g m u s t b e ins i s ted u p o n , e spec i a l l y t h e b r a c i n g o f t h e q u a d -

r iceps w h e n t h e w e i g h t is t a k e n u p o n t h e leg . D u r i n g t h e p e r i o d o f r e c o v e r y , 

t he o t h e r l eg m u s c l e s s h o u l d h a v e b e e n a s s iduous ly e x e r c i s e d , a n d f o o t dr i l l 

p r a c t i s e d ; o t h e r w i s e t h e p a t i e n t m a y b e in d a n g e r o f flat-foot f r o m ine f f i c iency 

o f t he i n v e r t o r s . W e a k n e s s o f t h e ca l f -musc le s is a l so a ser ious h a n d i c a p in 

w a l k i n g . 

E X T E R N A L P O P L I T E A L P A R A L Y S I S 

T h i s n e r v e , o r its anterior tibial b r a n c h , m a y b e in ju red in f rac tures o f t h e 

u p p e r e x t r e m i t y o f t h e fibula. O c c a s i o n a l l y , a l so , les ions o c c u r b e f o r e o r 

d u r i n g ch i l db i r t h f r o m pressure in t h e pe lv i s o n t h a t p a r t o f t h e g r ea t s c i a t i c 

n e r v e w h i c h c o n t a i n s t h e fibres de s t i ned f o r its ex t e rna l p o p l i t e a l d i v i s i o n 

( o b s t e t r i c a l pa ra lys i s ) . 

S Y M P T O M S . — 

P A R A L Y S I S A N D A T R O P H Y I N I N J U R Y O F T H E E X T E R N A L P O P L I T E A L 

N E R V E . — P a r a l y s i s and atrophy o f t h e an te r io r t ibia l g r o u p , e x t e n s o r b r ev i s 

d i g i t o r u m , a n d t h e p e r o n e i ; loss o f do r s i f l ex ion o f t h e ank le , e x t e n s i o n o f 

t h e t o e s , a n d e v e r s i o n o f t h e f o o t ; weakening o f i nve r s ion , w h i c h is p o s s i b l e 

in p lan ta r - f l ex ion o n l y . 

P A R A L Y S I S I N I N J U R Y O F T H E A N T E R I O R T I B I A L N E R V E O N L Y . — A s a b o v e , 

e x c e p t t h a t t he p e r o n e i are n o r m a l , a n d e v e r s i o n is pos s ib l e . 

A N E S T H E S I A , f o u n d o n t h e l o w e r t w o - t h i r d s o f t h e o u t e r s ide o f t h e l eg , 

a n d o n t h e d o r s u m o f t h e f o o t a n d t o e s , e x c e p t t h e last p h a l a n g e s . I f t h e 

an t e r i o r t ib ia l n e r v e a l o n e is in ju red , t h e o n l y s e n s o r y loss is a t t h e c le f t b e t w e e n 

t h e first a n d s e c o n d t o e s . 

J O I N T S E N S E is l o s t in t h e j o i n t s o f t he f o o t a n d t o e s ; i f t h e w h o l e n e r v e 

is in jured , s o m e t i m e s in t h e ank le as we l l . 

T R O P H I C C H A N G E S . — T h e r e are cha rac te r i s t i c c h a n g e s in skin a n d na i l s . 

T r o p h i c u lcers m a y o c c u r . 

T H E R E F L E X E S are una f f ec t ed , s ince t h e c a l f a n d so le m u s c l e s are s o u n d . 

T r e a t m e n t . — 

S U P P O R T . — 

F O R E X T E R N A L P O P L I T E A L P A R A L Y S I S . — A back splint s h o u l d b e u sed , i f 

p o s s i b l e o f t h e ' t i n - s h o e ' t y p e , m a d e o f a l u m i n i u m o r d u r a l u m i n (an a l l o y o f 

a l u m i n i u m ) , a n d e x t e n d i n g u p t h e leg t o j u s t b e l o w t h e k n e e . T h e f o o t is p u t 

u p in do r s i f l ex ion t o a r i gh t ang l e , a n d t h e sp l in t fixed in p o s i t i o n b y s t raps 

o r a b a n d a g e . I f t h e c a l f m u s c l e s t e n d t o c o n t r a c t a n d t h e f o o t is diff icul t t o 

k e e p in p o s i t i o n , s t r ips o f a d h e s i v e p l a s t e r m a y b e u s e d f o r th is p u r p o s e a n d a 

b a n d a g e a p p l i e d o v e r t h e m . 

F O R A N T E R I O R T I B I A L P A R A L Y S I S O N L Y . — A s imi lar sp l in t is u sed , b u t is 

s o s h a p e d t h a t t h e f o o t is k e p t in i nve r s ion , as w e l l as in do r s i f l ex ion . I n e i the r 

c a s e , w h e n t h e p a t i e n t has suff ic ient ly r e c o v e r e d t o b e ab l e t o w a l k , a ' v a l g u s 

w e d g e ' s h o u l d b e p l a c e d in t h e b o o t — t h a t is , i t s h o u l d b e ra i sed a b o u t a 
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q u a r t e r o f an i n c h b y m e a n s o f a l ea the r w e d g e inse r ted i n to t h e so le o n t h e 

inner s ide , so as t o p r e v e n t t h e f o o t f r o m b e i n g e v e r t e d . 

P H Y S I C A L T R E A T M E N T , e .g. , o f an te r io r t ib ia l p a r a l y s i s . — 

M A S S A G E . — T h i s is ca r r i ed o u t o n t h e usua l l ines . Care m u s t be t aken , 

w h e n h a c k i n g t he an te r io r t ib ia l g r o u p , n o t t o t o u c h a n d s t i m u l a t e t h e p e r o n e i 

a lso , a n d i t is b e s t t o p r o t e c t these m u s c l e s b y k e e p i n g o n e h a n d o v e r t h e m 

d u r ing t he p e r f o r m a n c e o f th is m a n i p u l a t i o n . 

Pressure vibrations t o th is d e e p - l y i n g n e r v e s h o u l d , i f t h e m u s c l e s c o v e r -

ing it are m u c h a t r o p h i e d , b e p o s t p o n e d unt i l t h e y are suff ic ient ly r e c o v e r e d 

n o t t o be b ru i s ed b y s u c h d e e p m a n i p u l a t i o n s . 

P A S S I V E M O V E M E N T S . — D o r s i f l e x i o n a n d i nve r s ion o f t h e f o o t are g i v e n 

t o the i r full l imi t , e v e r s i o n a n d p lan ta r - f l ex ion o n l y t o t h e m i d - p o s i t i o n . 

E x t e n s i o n o f t h e t o e s is i m p o r t a n t , a n d t h e y m a y be flexed a l i t t le b e y o n d 

t h e s t ra ight , i f t h e ank le is k e p t fu l ly do r s i f l exed . 

E X E R C I S E S . - — U n f o r t u n a t e l y , w e c a n n o t i n v e n t s u c h a v a r i e t y o f exe rc i s e s 

f o r t he f o o t as f o r t h e h a n d . Extension of the toes and dorsiflexion of the 

ankle m a y b e g i v e n s u c c e s s i v e l y in : — 

1. F o r w a r d - l y i n g o r knee l ing w i t h t h e feet o v e r t h e e n d o f t h e p l i n t h ( g r a v i t y 

ass is t ing) ; o r s ide - ly ing w i t h ass i s tance f r o m t h e o p e r a t o r . 

2 . S ide - l y ing ( g r a v i t y e l i m i n a t e d ) . 

3. H a l f - l y i n g ( g r a v i t y o p p o s i n g ) . 

F o r inversion, t h e p a t i e n t m a y b e in ha l f - ly ing t h r o u g h o u t . G r a v i t y is 

e l i m i n a t e d in th i s p o s i t i o n , a n d ass i s tance o r res i s tance m a y b e g i v e n . 

Later, exe rc i ses are g i v e n in sitting, as f o r flat-foot. W h e n t h e pa t i en t 

beg ins t o t a k e w e i g h t o n his f o o t , s imi lar exe rc i ses are g i v e n in standing ( p . 2 3 2 ) . 

F o r r e - e d u c a t i o n in w a l k i n g , see p . 4 4 . 

I I I . W I N G E D S C A P U L A 

A d e f o r m i t y d u e t o para lys i s o r w e a k n e s s o f t h e serra tus m a g n u s , o f t e n c o m -

b i n e d w i t h s imi lar w e a k n e s s o f t h e m i d d l e a n d l o w e r t r apez ius . 

E T I O L O G Y . — T h i s t y p e o f d e f o r m i t y m a y b e p a r t o f s o m e gene ra l c o n d i t i o n 

s u c h as infant i le pa ra lys i s o r t h e j u v e n i l e o r infant i le t y p e o f m u s c u l a r d y s -

t r o p h y . M o r e c o m m o n l y , i t is d u e t o pressure o n , o r i n ju ry t o , t h e p o s t e r i o r 

( l o n g ) t h o r a c i c n e r v e . S o m e s l ight cases are m e r e l y d u e t o p o o r m u s c u l a r 

d e v e l o p m e n t a n d genera l w e a k n e s s . 

S Y M P T O M S . — T h e pa t i en t is unable to raise the arm above shoulder level, 

h a v i n g los t t h e p o w e r o f o u t w a r d l y r o t a t i ng t h e infer ior ang le o f t h e s c a p u l a ; 

n o r c a n he p e r f o r m a n y forward pushing movements. O n ra is ing t h e a r m s 

f o r w a r d t o s h o u l d e r l eve l , the vertebral border of the scapula stands away 

from the ribs, p r o j e c t i n g b a c k w a r d s . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F T H E P A T I E N T . — F i r s t p r o n e - l y i n g , a r m s ra ised t o s h o u l d e r 

l eve l , f o r e h e a d res t ing o n h a n d s ; t h e n s i d e - l y i n g o r h a l f - l y i n g . 

M A S S A G E . — T h e m u s c l e is difficult t o r each , s ince a g r ea t p a r t o f it lies 

b e n e a t h t h e s capu la , a n d m o s t o f t h e rest b e n e a t h o t h e r l a rge m u s c l e s — t h e 

pec to ra l i s m a j o r in f ron t , a n d t h e pos t e r i o r s capu l a r m u s c l e s b e h i n d . H o w -

eve r , an a t t e m p t m u s t b e m a d e t o k n e a d i t t h r o u g h t h e o v e r l y i n g layers . 

H a c k i n g m a y a l w a y s b e g i v e n . 

P A S S I V E M O V E M E N T S . — F u l l e l e v a t i o n o f t h e a r m is m o s t i m p o r t a n t . 

A C T I V E E X E R C I S E S . — T h e usual rules m u s t be o b s e r v e d in a case o f 

pa ra lys i s ; bu t , i f t h e m u s c l e s are m e r e l y w e a k , it is n o t n e c e s s a r y t o adhe re 

t o t h e m q u i t e so r i g id ly . 
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In the Early Stage : Lying or Prone-lying Position.—The f o o t o f t h e 

p l i n t h m a y b e s l i gh t l y ra ised, so t h a t t h e p a t i e n t ' s h e a d is a l i t t le l o w e r t h a n 

his fee t . T h e p o w d e r e d c a r d b o a r d m a y b e u s e d i f des i r ed . T h e p a t i e n t b e g i n s 

w i t h his a r m s a t s h o u l d e r l eve l , o r a l i t t le a b o v e , a n d p rac t i s e s ra is ing t h e m 

a b o v e his h e a d ( inne r r a n g e ) . T h e e l b o w m a y a t first b e h e l d in flexion, af ter-

w a r d s in e x t e n s i o n . 

L a t e r , t h e f o o t o f t h e p l i n t h is l o w e r e d , a n d t hen , t h e p a t i e n t b e i n g in lying, 

t h e h e a d o f t h e p l i n t h is ra i sed til l he is in t h e half-lying, a n d finally in t h e 

sitting p o s i t i o n . T h e m o v e m e n t s h o u l d , o f c o u r s e , b e s u c c e s s i v e l y s ta t i c , 

ass is ted , f ree, res is ted , e t c . 

Later Exercises.— 

1. R e a c h - g r a s p - s i t t i n g o r - s t and ing ; t r y i n g t o k e e p s c a p u l a in p o s i t i o n 

aga ins t c h e s t w a l l . 

2 . S i t t ing 2 - A r m - r a i s i n g f o r w a r d t o s h o u l d e r l e v e l . T h i s p resen t s c o n s i d e r -

a b l e d i f f icu l ty . I t m a y b e t r i ed first in s i de - l y ing f o r e a c h a r m s e p a r a t e l y . 

3 . F a l l - o u t - s t a n d i n g F o r w a r d p u s h i n g . T h e p a t i e n t , in l u n g e p o s i t i o n , s a y 

w i t h r igh t k n e e f o r w a r d , p l a c e s his r i gh t h a n d aga ins t a w a l l a n d p u s h e s s t r o n g l y 

f o r w a r d . H e t h e n c h a n g e s t o lef t f a l l -ou t - s t and ing , a n d p u s h e s w i t h his lef t 

h a n d . 

4 . P rone - f a l l i ng p o s i t i o n , w i t h 2 - A r m - b e n d i n g a n d - s t r e t ch ing ( m o d i f i e d ) 

T h e p a t i e n t p l a c e s his h a n d s aga ins t a w a l l o r o n a h i g h t a b l e . (See E x e r c i s e 

N o . 28 , p . 7 2 . ) 

5. S t a n d i n g 2 - A r m - r a i s i n g o u t w a r d a n d u p w a r d , a n d - s ink ing . 

6 . S t a n d i n g 2 - A r m - c i r c l i n g . 

7. S t a n d i n g 2 - A r m - r a i s i n g f o r w a r d ; p a r t i n g ; ra is ing u p w a r d t o v e r t i c a l ; 

s ink ing f o r w a r d a n d d o w n w a r d . 

Resisted Exercises.— 

1. Y a r d - s t r i d e - s i t t i n g 2 - A r m - l i f t i n g a n d - d o w n p r e s s i n g . 

2 . 2 - P l a n e - a r m - c a r r y i n g ( in v a r i o u s p o s i t i o n s ) . 

M a n y exe rc i ses in t h e list f o r stiff shou lde r s (see p p . 7 1 - 7 5 ) m a y be u sed in 

t h e la ter s tages . 

I V . F A C I A L P A R A L Y S I S 

A N A T O M Y . — T h e s e v e n t h c ran ia l , o r fac ia l n e r v e supp l i e s al l t h e f ace 

m u s c l e s e x c e p t t h e l e v a t o r pa lpebra l , s u p p l i e d b y t h e m o t o r o c u l i , a n d t h e 

m u s c l e s o f m a s t i c a t i o n , s u p p l i e d b y t h e t r i g emi n a l . I t is , t he r e fo r e , the nerve 

of facial expression. I t s f u n c t i o n s are n o t q u i t e l ike t h o s e o f o t h e r n e r v e s , 

s ince t h e m o v e m e n t s o f t h e f a c e m u s c l e s , a l t h o u g h t h e y m a y b e v o l u n t a r y , 

t a k e p l a c e l a rge ly in r e s p o n s e t o emotional stimuli, a n d in s u c h cases are p u r e l y 

ref lex. T h e n e r v e has o n l y o n e s e n s o r y b r a n c h , t h e c h o r d a t y m p a n i , w h i c h 

supp l ies sensa t ion t o t h e an te r io r t w o - t h i r d s o f t h e t o n g u e . I t s n u c l e u s — 

t h a t is, t h e g r o u p o f ce l l s o f o r ig in o f its l o w e r m o t o r n e u r o n — i s in t h e p o n s 

V a r o l i i . I t is c o n n e c t e d w i t h t h e ce l l s o f t h e ce reb ra l c o r t e x b y fibres w h i c h 

f o r m its u p p e r m o t o r n e u r o n . 

T h e fac ia l n e r v e m a y b e i n j u r e d in v a r i o u s pa r t s o f i ts c o u r s e : — 

1. T H E U P P E R N E U R O N . — T h i s m a y suffer i n c a s e s o f haemorrhage , t h r o m -

b o s i s , t u m o u r , e t c . I t t h e n g e n e r a l l y f o r m s p a r t o f a h e m i p l e g i a (see p . 1 1 6 ) . 

2 . T H E L O W E R N E U R O N . — T h e nucleus—or its fibres w i t h i n t h e p o n s — 

is o c c a s i o n a l l y a t t a c k e d in a c u t e a n t e r i o r p o l i o m y e l i t i s , o r i n ju r ed b y haemor-

rhage , t u m o u r s , e t c . T h e r e m a y o r m a y n o t b e i n j u r y t o o t h e r n e r v e s . 

The peripheral fibres, a f ter t h e y h a v e lef t t h e p o n s , m a y b e i n j u r e d o r 

c o m p r e s s e d e i ther in the i r b o n y cana l , o r af ter t h e y h a v e e m e r g e d o n t h e f a c e . 

T h e s e are t h e cases w i t h w h i c h w e are m o s t o f t e n c o n c e r n e d . T h e y m a y b e 

t h e resul t o f o t i t i s m e d i a ( i n f l a m m a t i o n o f t h e m i d d l e ea r ) , a c c i d e n t a l s e v e r a n c e 
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a t o p e r a t i o n s On t h e ear , w o u n d s , o r f rac tu res o f t h e s k u l l ; o r , m o s t p r o m i s i n g 

f r o m o u r p o i n t o f v i e w , t h e y m a y b e d u e t o r h e u m a t i s m , t h e i n f l a m m a t o r y 

p r o d u c t s o f w h i c h c o m p r e s s t h e n e r v e in t h e n a r r o w s t y l o m a s t o i d f o r a m e n , 

-causing a neuritis. 

W e shal l he re c o n s i d e r t h e s y m p t o m s a n d t r e a t m e n t o f t h e peripheral f o r m 

•of fac ia l pa ra lys i s o n l y — t h e f o r m c o m m o n l y k n o w n as ' B e l l ' s p a l s y ' . ( F o r 

t h e u p p e r n e u r o n t y p e , see HEMIPLEGIA.) 

S Y M P T O M S . — 

IF THE NERVE IS INJURED AT THE STYLOMASTOID FORAMEN.— 
Flaccid paralysis and atrophy o f all t h e f ace m u s c l e s o n o n e s ide , e x c e p t 

t h e l e v a t o r palpebrae ( w h i c h raises t h e u p p e r e y e l i d ) a n d t h e m u s c l e s o f 

m a s t i c a t i o n ; loss o f all m o v e m e n t o n t h a t s ide , v o l u n t a r y o r e m o t i o n a l . 

R e s u l t s :—-

The eye c a n b e o p e n e d , b u t n o t c o m p l e t e l y c l o s e d (pa ra lys i s o f o r b i c u l a r i s 

p a l p e b r a r u m ) . H e n c e t h e b l i n k i n g ref lex is l o s t , t h e e y e is n o t e f f ic ien t ly 

p r o t e c t e d f r o m d u s t o r o t h e r i n ju r ious s u b s t a n c e s , a n d t h e r e f o r e t e n d s t o w a t e r , 

o r e v e n b e c o m e s i n f l a m e d ( c o n j u n c t i v i t i s ) . 

The corner of the mouth d r o p s , a n d t h e p a t i e n t c a n n o t raise i t o n th i s 

s ide in smi l ing . 

The food collects between the teeth and the cheek when eating, b e c a u s e t h e 

t o n e o f t h e l a t t e r c a n n o t b e m a i n t a i n e d ( p a r a l y s i s o f b u c c i n a t o r ) ; a n d w h i s t l i n g 

b e c o m e s i m p o s s i b l e . 

A s regards articulation, t h e p r o n u n c i a t i o n o f t h e l ab i a l c o n s o n a n t s 

(/, m, n) is a f f ec t ed . 

The power of wrinkling the forehead e i the r v e r t i c a l l y o r h o r i z o n t a l l y is 

l o s t o n t h e a f fec ted s ide . I f t h e p a t i e n t h a d w r i n k l e s , t h e y d i s a p p e a r . 

The nasal fold is obliterated, a n d t h e nos t r i l s c a n n o t b e v o l u n t a r i l y 

d i l a t e d , t h o u g h t h e y m o v e p a s s i v e l y d u r i n g b r e a t h i n g . 

IF THE NERVE IS INJURED ABOVE THIS POINT.— 
I n a d d i t i o n t o t h e a b o v e s y m p t o m s , t he re is loss o f t a s t e s e n s a t i o n in 

t h e an t e r io r p a r t o f t h e t o n g u e , o r h y p e r s e n s i t i v e n e s s t o ce r t a in s o u n d s , a c c o r d -

i n g t o t h e l e v e l o f t h e i n j u r y . T h e a u d i t o r y o r o t h e r n e r v e s m a y b e i n v o l v e d 

a l s o . 

T r e a t m e n t . — 

M E D I C A L A N D S U R G I C A L T R E A T M E N T — T h e t r e a t m e n t wi l l b e t h a t 
o f t h e c a u s e — e a r d i sease , r h e u m a t i s m , e t c . 

S U P P O R T . — A h o o k a t t a c h e d t o a p i e c e o f n a r r o w r u b b e r t u b i n g is s o m e -
t i m e s u s e d t o h o l d u p t h e c o r n e r o f t h e m o u t h . I t s o t h e r e n d is h o o k e d r o u n d 
t h e ear . 

P H Y S I C A L T R E A T M E N T ( f o r e x a m p l e , o f t h e r h e u m a t i c t y p e ) . — T h e 
p r o g n o s i s o f th is t y p e is g o o d . I n l es ions o f t h e n u c l e u s o r fibres w i t h i n t h e 
p o n s , i t is b a d ; a n d in t h e cases o f s e v e r a n c e d u r i n g o p e r a t i o n i t is n o t v e r y 
f a v o u r a b l e . T h e t r e a t m e n t in t h e s e cases is s imi la r t o t h a t g i v e n b e l o w . 

POSITION OF PATIENT.—The m o s t c o n v e n i e n t a r r a n g e m e n t is f o r t h e 
p a t i e n t t o si t o n a cha i r , w i t h t h e o p e r a t o r s t a n d i n g b e h i n d h i m , t h e p a t i e n t ' s 
h e a d b e i n g s u p p o r t e d o n a sma l l c u s h i o n b e t w e e n h i m s e l f a n d t h e o p e r a t o r , 
w h i l e t h e la t te r ' s h a n d is p l a c e d b e n e a t h his c h i n ; o r h e m a y l ie s u p i n e o n 
a c o u c h , t h e o p e r a t o r s t a n d i n g b e h i n d his h e a d . 

MASSAGE.—This s h o u l d be b e g u n a t o n c e in r h e u m a t i c cases . T h e f o l l o w -
i n g m a n i p u l a t i o n s are g i v e n : — 

Stroking, firm a n d s t imu la t i ng , t o r e m o u l d t h e f a c e . I t s h o u l d b e g i v e n 
f r o m t h e c h i n u p w a r d s t o t h e t e m p l e , a n d f r o m t h e m i d d l e o f t h e f o r e h e a d 
d o w n w a r d s t o w a r d s t h e ear . 
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Finger kneadings, sma l l a n d c i rcu la r , all o v e r t he a f f e c t e d s ide o f t h e 

f ace , c a r e b e i n g t a k e n n o t t o s t r e t ch t h e m u s c l e s . P i c k i n g - u p , w h i c h is 

s o m e t i m e s u sed , is r ea l ly o n l y su i t ab le in t h e u p p e r n e u r o n t y p e o f pa ra lys i s . 

Tapotement.—This is be s t a d m i n i s t e r e d in t h e f o r m o f ' t a p p i n g ' w i t h 

t h e finger-tips, q u i c k l y a n d l i gh t l y . I t m u s t b e d o n e v e r y g e n t l y o v e r t h e 

f o r e h e a d a n d supe rc i l i a ry r idges , w h e r e o n l y a t h in l a y e r o f m u s c l e c o v e r s t h e 

b o n e . 

Frictions a t t h e p o i n t w h e r e t h e n e r v e en ters t h e f a c e , t o b r e a k u p 

r h e u m a t i c d e p o s i t s in th is s i tua t ion . T h i s p o i n t m a y b e f o u n d j u s t b e l o w a n d 

in f r o n t o f t h e l o b u l e o f t h e ear , o v e r t h e n e c k o f t h e c o n d y l e o f t h e 

l o w e r j a w . 

Vibrations are a l so g i v e n w i t h t h e t ips o f o n e o r t w o fingers o n t h e 

n e r v e - t r u n k a t th i s p o i n t in o r d e r t o s t i m u l a t e i t . V i b r a t i o n s m a y a l s o b e 

a d m i n i s t e r e d t o all t h e t e r m i n a l b r a n c h e s b y p l a c i n g t h e w h o l e h a n d flat o n 

t h e a f fec ted s ide o f t h e f a c e . 

Stretching manipulations m a y b e g i v e n t o t h e m u s c l e s o f t h e s o u n d s ide 

o f t h e f a c e , i f t h e y s h o w a n y s igns o f c o n t r a c t u r e . 

EXERCISES.—The p a t i e n t s h o u l d b e in a r o o m a l o n e , o r s c r e e n e d off f r o m 

o t h e r pa t i en t s , o t h e r w i s e h e wi l l b e s e l f - consc ious a n d u n a b l e t o c o n c e n t r a t e . 

H e s h o u l d t r y t o p e r f o r m t h e f o l l o w i n g m o v e m e n t s : — 

1 . C los ing t h e e y e s . 

2 . Smi l i ng . 

3. W h i s t l i n g , a n d b l o w i n g . 

4 . C los ing t h e m o u t h t i g h t l y . 

5. Smi l ing , s h o w i n g t h e t ee th , a n d rais ing t h e u p p e r l i p . 

6. W r i n k l i n g t h e f o r e h e a d , v e r t i c a l l y a n d h o r i z o n t a l l y . 

7 . D i l a t i n g t h e nos t r i l s . 

8. S c r e w i n g u p t h e w h o l e f a c e . 

9 . P r o n u n c i a t i o n o f w o r d s c o n t a i n i n g l ab ia l s . 

This part of the treatment may easily be made into a game in dealing with 
children. Later it is possible to give gentle resistance to some of those 
movements. 

ELECTRICAL TREATMENT.—Faradism o r i n t e r r u p t e d g a l v a n i s m is u sed , 

a c c o r d i n g t o w h e t h e r t h e r e is , o r is n o t , r e a c t i o n o f d e g e n e r a t i o n . 

S U R G I C A L T R E A T M E N T . — I n o b s t i n a t e cases , a n o p e r a t i o n is s o m e t i m e s 

p e r f o r m e d , c o n s i s t i n g o f nerve anastomosis, p a r t o f t h e sp ina l a c c e s s o r y , o r 

h y p o g l o s s a l n e r v e — g e n e r a l l y t h e f o r m e r — b e i n g j o i n e d t o t h e d is ta l e n d o f t h e 

f ac i a l . 

POST-OPERATIVE TREATMENT is as d e s c r i b e d a b o v e . {See also p . 1 7 7 , 

NERVE SUTURE.) 

V . O P E R A T I O N S O N N E R V E S 

O p e r a t i o n s a re p e r f o r m e d o n n e r v e s f o r t h e f o l l o w i n g p u r p o s e s : — 
1 . To re-unite two ends of a severed nerve, s o t h a t i t m a y regene ra t e , 

t h e a x o n s f r o m t h e cen t r a l e n d g r o w i n g d o w n i n t o t h e shea th o f t h e pe r iphe ra l 
e n d ( n e r v e su tu re ) . 

2 . To free a nerve t h a t ha s b e e n c a u g h t in f o r m i n g ca l lus , o r is b e i n g 
c o m p r e s s e d b y d i s p l a c e d b o n e , s ca r t i ssue, o r a n y o t h e r s t ruc tu re . 

3 . To relieve pain in a nerve, w h e n th i s pers is ts a n d c a n n o t b e g o t r id o f 
b y o t h e r m e a n s . T h i s o p e r a t i o n cons i s t s o f i n j e c t i o n s i n t o t h e n e r v e , o r e v e n 
s e v e r a n c e , o r r e m o v a l o f s o m e p a r t o f i t ; e .g . , t h e Gasser ian g a n g l i o n is s o m e -
t i m e s r e m o v e d in cases o f t r i g e m i n a l neur i t is ( t i c d o u l o u r e u x ) . 

4 . To join the central end of a healthy nerve to the peripheral end of a 

degenerate one. T h i s is k n o w n as n e r v e a n a s t o m o s i s (see p . 1 3 0 ) . 
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N e r v e S u t u r e 

I t o f t e n h a p p e n s t h a t w e are a s k e d t o t r e a t l e s ions o f p e r i p h e r a l n e r v e s a f t e r 

th i s o p e r a t i o n . A t t h e o p e r a t i o n , t h e t w o e n d s o f t h e n e r v e are l o c a t e d . T h e r e 

m a y b e a c o n s i d e r a b l e g a p b e t w e e n t h e m , o r t h e y m a y b e d e e p l y e m b e d d e d 

in s ca r t i ssue , f r o m w h i c h t h e y h a v e t o b e f reed . T h e c e n t r a l e n d is c u t b a c k 

f o r a s h o r t d i s t a n c e in o r d e r t o r e m o v e t h e d e g e n e r a t e pa r t . T h e shea ths o f 

t h e t w o e n d s are s e w n u p all r o u n d w i t h sma l l s t i t ches , a n d s o m e t i m e s o n e l a rge 

s t i t c h is t a k e n t h r o u g h t h e w h o l e n e r v e . I n s o m e ca se s t h e n e r v e is w r a p p e d 

in a p i e c e o f fasc ia t o p r e v e n t a d h e s i o n s f r o m f o r m i n g r o u n d i t . 

T h e s e o p e r a t i o n s are u n d e r t a k e n i f t h e n e r v e is k n o w n t o h a v e b e e n s e v e r e d 

in a n a c c i d e n t , pa ra lys i s h a v i n g a p p e a r e d i m m e d i a t e l y a f t e r w a r d s , o r i f a 

pa ra lys i s s h o w s n o s ign o f i m p r o v e m e n t a b o u t t h r e e m o n t h s a f te r i ts o n s e t . 

I f t h e o p e r a t i o n is p e r f o r m e d a t o n c e , i t is k n o w n as primary suture ; i f a f t e r 

an in t e rva l , as secondary suture. 

P R O G N O S I S A N D C O U R S E O F R E C O V E R Y . — S o m e n e r v e s r e g e n e r a t e 

m o r e r e a d i l y t h a n o t h e r s ; t h e m u s c u l o s p i r a l n e r v e r e c o v e r s m o r e sa t i s f ac to r i l y 

t h a n t h e m e d i a n o r t h e u lnar . P r i m a r y su tu re is m o r e success fu l t h a n s e c o n d -

a r y ; t h e l o n g e r a n e r v e is lef t u n u n i t e d , t h e w o r s e are i ts c h a n c e s o f ful l r e c o v e r y . 

T h e ra te o f r e c o v e r y va r i e s a c c o r d i n g t o t h e s i te o f t h e l e s ion ; a n e r v e s e v e r e d 

nea r i ts t e r m i n a t i o n wi l l r e c o v e r m u c h s o o n e r t h a n i f i t w e r e s e v e r e d h i g h u p . 

I f sepsis b e p re sen t , r egene ra t i on is d e l a y e d ( P u r v e s - S t e w a r t ) . 

A s t h e n e r v e r e c o v e r s , p r o t o p a t h i c s ensa t i on re tu rns f i r s t ; t h e n e p i c r i t i c 

s ensa t ion a n d m o t o r p o w e r , a l m o s t s i m u l t a n e o u s l y ; o r t h e ep i c r i t i c s ensa t ion 

s l i gh t ly in a d v a n c e o f t h e p o w e r o f m o v e m e n t (see p p . 1 1 0 , 1 1 1 ) . 

After a primary suture, p r o t o p a t h i c s ensa t i on m a y b e g i n t o r e tu rn in 

a b o u t s ix w e e k s , e p i c r i t i c s ensa t ion a n d m o t o r p o w e r in a b o u t s i x m o n t h s 

( P u r v e s - S t e w a r t ) . * I f t h e r e is n o r e tu rn o f p o w e r b y t h e e i g h t h m o n t h , t h e r e 

is n o t l i k e l y t o b e a n y la ter , a n d t h e n e r v e is s o m e t i m e s re - su tu red . 

After secondary suture, t h e p r o s p e c t s a re n o t n e a r l y so g o o d . E p i c r i t i c 

sense a n d m o t o r p o w e r d o n o t r e tu rn f o r n i n e m o n t h s o r a y e a r , a n d t h e i r 

r e s to ra t ion is r a re ly p e r f e c t . 

T r e a t m e n t of a C a s e a f ter N e r v e S u t u r e . — 

S U P P O R T . — T h e l i m b m u s t b e s p l i n t e d in t h e c o r r e c t p o s i t i o n , w i t h n o 
d r a g o n t h e n e r v e ; f o r a n u l n a r n e r v e s u t u r e d a t t h e w r i s t t h e m e t a c a r p o -
p h a l a n g e a l j o i n t w o u l d b e flexed, t h e i n t e r -pha l angea l j o i n t s e x t e n d e d , t h e 
t h u m b a d d u c t e d , a n d t h e wr i s t s l i g h t l y flexed. 

P H Y S I C A L T R E A T M E N T . — 

MASSAGE.—This m a y b e g i v e n f r o m t h e b e g i n n i n g t o t h e m u s c l e s s u p p l i e d 

b y t h e s u t u r e d n e r v e , b u t t h e a rea o f t h e w o u n d m u s t b e g i v e n a w i d e b e r t h , 

a n d a n y m o v e m e n t s t h a t c o u l d p o s s i b l y d r a g o n i t a re t o b e a v o i d e d . N e r v e 

m a s s a g e — f r i c t i o n s o r v i b r a t i o n s — i s o f n o use un t i l t h e n e r v e is r e g e n e r a t e d , 

a n d s h o u l d n o t b e b e g u n un t i l s igns o f m o t o r p o w e r a p p e a r . 

PASSIVE MOVEMENTS.—Any m o v e m e n t s t h a t d o n o t s t r e t c h t h e n e r v e 

m a y b e g i v e n f r o m t h e b e g i n n i n g , b u t no strong movements are permissible 

for from 6 weeks to 2 months. F o r e x a m p l e , in t h e c a s e o f su tu re o f t h e u l n a r 

n e r v e c i t e d a b o v e , t h e fingers m a y b e m o v e d , a n d t h e w r i s t m a y b e fu r the r 

flexed, b u t not e x t e n d e d . T h e e l b o w m a y b e g e n t l y e x t e n d e d w i t h t h e w r i s t 

in full flexion, b u t t h e m o v e m e n t m u s t b e relaxed, a n d n o t forced. P r o n a t i o n 

a n d s u p i n a t i o n m a y b e g i v e n gently, a f te r t h e w o u n d is h e a l e d ( 1 0 t o 1 2 d a y s ) . 

T h e s h o u l d e r - j o i n t m a y b e m o v e d a c t i v e l y w i t h t h e e l b o w f l exed . M o s t o f 

* Peripheral Nerve Injuries. 

12 
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t h e a b o v e m o v e m e n t s s h o u l d b e d o n e a c t i v e l y r a the r t h a n p a s s i v e l y as s o o n 

as p o s s i b l e . R e a l l y s t r o n g p a s s i v e m o v e m e n t s are o n l y g i v e n af ter 2 m o n t h s 

o r m o r e , w h e n t h e u n i o n o f t h e t w o e n d s o f t h e n e r v e s h o u l d b e f i rm, i f t h e 

o p e r a t i o n has b e e n success fu l . 

ACTIVE MOVEMENTS.—The m a s s e u s e m u s t w a t c h f o r t h e first s igns o f 

r e tu rn ing m o v e m e n t , a n d as s o o n as t h e s e a p p e a r , r e - e d u c a t i o n w i l l b e g i n . 

A n y o n e w h o spec ia l i zes in t h e s e cases w i l l find t h e m m o s t in te res t ing . She 

wi l l w a t c h f o r t h e a p p e a r a n c e o f t h e p r o t o p a t h i c sensa t ion , m a p o u t i ts e x t e n t , 

a n d n o t e i ts g r a d u a l s p r e a d ; she wi l l n o t i c e l i k e w i s e t h e a p p e a r a n c e a n d 

inc rease o f t h e ep i c r i t i c sense ; a n d f r o m t h a t m o m e n t w i l l b e g i n t o e x p e c t 

t h e re turn o f t h e p o w e r o f m o v e m e n t . S h e w i l l r e - e d u c a t e t h e p a t i e n t in t h e 

use o f e a c h a f f ec t ed m u s c l e , a n d wi l l finally r e s to re t h e f u n c t i o n o f t h e l i m b 

b y c o - o r d i n a t i o n e x e r c i s e s . 
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CHAPTER XIII 

NEURITIS AND NEURALGIA. CRAMP 

I . Neuritis and neuralgia: Brachial neuritis—Intercostal neuralgia or neuritis— 
Sciatica—Multiple neuritis. II . Cramp. 

I . N E U R I T I S A N D N E U R A L G I A 

TRUE neur i t i s ( i n f l a m m a t i o n o f a n e r v e ) , as d i s t i n g u i s h e d f r o m neura lg ia , 

is o f t w o k i n d s : ( 1 ) Interstitial neuritis, t h a t is , i n f l a m m a t i o n o f t h e s h e a t h a n d 

c o n n e c t i v e t i s sue o f a n e r v e , t h e a x i s c y l i n d e r s n o t b e i n g i n f l a m e d , b u t o n l y 

c o m p r e s s e d . ( 2 ) Parenchymatous neuritis, o r i n f l a m m a t i o n o f t h e a x i s c y l i n d e r s 

t h e m s e l v e s . 

S T R U C T U R E O F A P E R I P H E R A L N E R V E . — A pe r iphe ra l m i x e d n e r v e 

is c o m p o s e d o f : ( 1 ) T h e a x o n s o f ce l l s 

in t h e an t e r io r h o r n s o f t h e sp ina l c o r d , 

i .e . , motor fibres. ( 2 ) F i b r e s t a k i n g t he i r 

o r i g i n in t h e g a n g l i a o n t h e p o s t e r i o r 

n e r v e - r o o t s , i .e . , sensory fibres. 

E a c h o f t h e s e fibres ha s i ts o w n 

m e d u l l a r y s h e a t h a n d n e u r i l e m m a . B e -

t w e e n t h e fibres l ies c o n n e c t i v e t i s sue 

c a l l e d t h e endoneurium ( G r e e k , endon = 

w i t h i n ) ; a d e l i c a t e s h e a t h b i n d s t h e 

a x o n s i n t o b u n d l e s , a n d is k n o w n as t h e 

perineurium ( G r e e k , peri = a r o u n d ) ; 

w h i l e a n o t h e r v a r i e t y o f c o n n e c t i v e t i ssue 

o c c u p i e s t h e s p a c e b e t w e e n t h e b u n d l e s , 

a n d a l so f o r m s t h e o u t e r s h e a t h o f t h e 

w h o l e n e r v e — t h i s is t h e epineurium 

( G r e e k , epi — u p o n ) . (Fig. 1 0 2 . ) 

The two outer sheaths—perineurium and epineurium—-are sometimes both 
included under the term ' perineurium 

I n t e r s t i t i a l N e u r i t i s . — 

I n interstitial neur i t i s , t h e i n f l a m m a t i o n affects t h e e p i n e u r i u m , p e r i n e u r i u m , 

a n d s o m e t i m e s t h e e n d o n e u r i u m ; o n l y in v e r y s e v e r e cases a re t h e a x o n s o r 

their i m m e d i a t e shea ths i n v o l v e d . T h i s f o r m is t h e r e fo r e s o m e t i m e s — m o r e 

c o r r e c t l y — k n o w n as perineuritis. 

T h e parenchymatous t y p e a t t a c k s p r i m a r i l y t h e a x o n s , t h o u g h t h e in te r -

s t i t ia l t i s sue g e n e r a l l y shares in t h e i n f l a m m a t i o n . 

C A U S E S . — 

PREDISPOSING CAUSES.—Neurasthenia, d e b i l i t y , o r a n y w e a k e n i n g o r 

e x h a u s t i n g diseases ; o r m e t a b o l i c d i seases , s u c h as d i a b e t e s . 

EXCITING CAUSES.—(1) Trauma, c a u s i n g b ru i s ing o r l a c e r a t i o n o f t h e 

n e r v e ; e .g . , f rac tures , d i s l o c a t i o n s , s t ra ins . ( 2 ) Continued pressure o n the 

Fig. 102.—Diagram of a cross-section 
of a nerve, showing its sheaths. A , Axons ; 
B , Artery; C , Arterioles; D , Endo-
neurium ; E , Epineurium; F , Perineurium. 
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n e r v e , d u e t o i ts i n v o l v e m e n t in ca l lus af te r a f rac ture ; t o p res su re b y d i s -

p l a c e d b o n e ; t o a c e r v i c a l r ib ; t o t u m o u r s ; o r t o t h e p ressure o f c r u t c h e s 

in t h e ax i l l a . ( T h e last , h o w e v e r , g e n e r a l l y p r o d u c e s p a r e n c h y m a t o u s neur i t i s . ) 

( 3 ) Poisons f r o m s e p t i c f o c i in t h e b o d y , e .g. , in t h e t e e th , tons i l s , o r in tes t ina l 

t r a c t . 

G E N E R A L S Y M P T O M S . — T h e p r e d o m i n a n t fea ture o f neur i t i s is pain, 

m o r e o r less in tense a c c o r d i n g t o t h e s e v e r i t y o f t h e i n f l a m m a t i o n . I t is 

d u e t o pressure e x e r t e d o n t h e s e n s o r y f ibres b y t h e c o n g e s t e d t i ssues o f t h e 

shea th . I t m a y b e a c u t e , o r dul l a n d a c h i n g in c h a r a c t e r . T h e r e are 

u sua l l y t e n d e r p o i n t s o n t h e t r u n k o f t h e a f fec ted n e r v e , a n d s w e l l i n g o f t h e 

n e r v e itself, i f superf ic ia l , c a n s o m e t i m e s b e fel t . T h e p a i n m a y b e w o r s t in t h e 

final d i s t r i bu t i on o f t h e n e r v e , o r all a l o n g i ts c o u r s e . Other disturbances of 

sensation, s u c h as paraesthesiae ( p . 1 1 2 ) arise in ser ious cases . I f m o t o r f ibres 

are i r r i ta ted , t he re m a y b e twitchings o f m u s c l e s . A t r o p h y a n d pa ra lys i s d o 

n o t o c c u r unless t h e i n f l a m m a t o r y p r o c e s s has s p r e a d t o t h e a x o n s , a n d t h e 

neur i t i s has t h u s b e c o m e a p a r e n c h y m a t o u s o n e . Reflexes a re n o r m a l in a 

s i m p l e inters t i t ia l neur i t i s . Trophic changes m a y o c c u r in sk in a n d na i l s . 

V A R I E T I E S . — T h e f o r m s o f in ters t i t ia l neur i t i s w e are m o s t o f t e n c a l l e d 

u p o n t o t r ea t are t h e brachial, intercostal, a n d sciatic va r i e t i e s . Neur i t i s o f 

a p u r e l y m o t o r n e r v e is g e n e r a l l y o f t h e p a r e n c h y m a t o u s t y p e (see FACIAL 

PARALYSIS, p . 1 7 4 ) . 

N e u r a l g i a . — 

S i n c e m a n y o f these pa t i en t s are sufferers r a the r f r o m neura lg i a t h a n f r o m 

neuri t is , it wi l l b e w e l l a t th i s p o i n t t o c o n s i d e r t h e d i f fe rence b e t w e e n t h e t w o 

c o n d i t i o n s . N e u r a l g i a ( ' p a i n in a n e r v e ' — G r e e k , neuron — n e r v e , algos = 

p a i n ) is n o t d u e t o i n f l a m m a t i o n o f t h e n e r v e itself, b u t e i the r t o p ressure u p o n 

i t , o r t o u n h e a l t h y c o n d i t i o n s o f t h e b l o o d o n w h i c h i t d e p e n d s f o r its nour i sh -

m e n t , s u c h as are f o u n d in anaemia, c o n s t i t u t i o n a l d iseases , d e b i l i t y , m a l a r i a , 

o r inf luenza . T h e pressure m a y b e p r o d u c e d b y s c a r t i ssue , t u m o u r s , r h e u m a t i c 

p r o d u c t s ( f ibros i t i s ) , o r m u s c l e i n f l a m m a t i o n . ( A n y o f these f o r m s o f p ressure 

m a y , i f l o n g - c o n t i n u e d , e n d b y se t t ing u p a neur i t i s . ) N e u r a l g i a m a y a l so b e 

a reflex pain, d u e t o d i sease e l s ewhere in t h e b o d y t h a n a t t h e p a r t w h e r e t h e 

p a i n is fe l t . S u c h is t h e p a i n in t h e b a c k in hea r t a f f ec t i ons . 

G E N E R A L S Y M P T O M S . — T h e pain is o f a s h o o t i n g , t h r o b b i n g v a r i e t y , 
m o r e i n t e r m i t t e n t t h a n t h a t o f neur i t i s . T h e r e is tenderness in t h e a f f ec t ed 
pa r t , b u t t h e n e r v e s are n o t t h i c k e n e d o r s w o l l e n . T h e r e m a y b e muscular 

twitching or tremor, d u e t o i r r i t a t ion o f m o t o r fibres, b u t n e v e r pa ra lys i s . 
Trophic changes are s o m e t i m e s s e e n — e x c e s s i v e pe r sp i r a t i on in t h e a f fec ted 
pa r t : redness o r p a l l o r ( d u e t o i r r i ta t ion o f t h e v a s o m o t o r n e r v e s ) . 

B R A C H I A L N E U R I T I S 

T h i s is an i n t ense ly pa infu l f o r m o f neuri t is , a n d n e e d s g r e a t c a r e in t r e a t m e n t . 

O n e o r m o r e n e r v e s in t h e a r m m a y b e a f fec ted , a n d t e n d e r s p o t s a re f o u n d a t 

v a r i o u s p o i n t s o n the i r c o u r s e — o v e r t h e b r ach i a l p l e x u s in t h e p o s t e r i o r n e c k 

t r i a n g l e ; in t h e u lnar n e r v e as it passes b e t w e e n t h e in ternal c o n d y l e a n d t h e 

o l e c r a n o n p r o c e s s ; in t h e m e d i a n n e r v e in t he a n t e c u b i t a l f o s s a ; o r in t h e 

m u s c u l o s p i r a l n e r v e as i t l e aves t h e m u s c u l o s p i r a l g r o o v e . T h e p a t i e n t is o f t en 

n e u r o t i c , b u t i t is o f t e n diff icul t t o s a y w he the r t he neuros i s is p a r t l y t h e c a u s e , 

o r w h o l l y t h e resul t , o f t h e neur i t i s . 

T r e a t m e n t . — 

M E D I C A L O R S U R G I C A L T R E A T M E N T . — T h i s cons i s t s o f s ea rch f o r v 

a n d t r e a t m e n t of , t h e c a u s e . 
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P H Y S I C A L T R E A T M E N T . — 

THE ACUTE STAGE 

REST AND SUPPORT.—The p a t i e n t m a y b e in b e d f o r a t i m e ; in a n y c a s e 

t h e a r m wi l l b e s u p p o r t e d in a l a rge s l ing . 

WARMTH.—All sufferers f r o m neur i t i s are i n t e n s e l y s e n s i t i v e t o c o l d . T h e 

a r m a n d s h o u l d e r m u s t b e k e p t w a r m l y w r a p p e d u p in c o t t o n - w o o l . 

WHIRLPOOL BATHS.—These wi l l b o t h i m p r o v e t h e c i r c u l a t i o n a n d lessen 

t h e p a i n . 

ELECTRICAL TREATMENT.—The m o s t usua l f o r m is anodal galvanism. T h e 

f o r e a r m m a y b e p l a c e d in a b a t h , a n d a l a rge p a d a p p l i e d o v e r t h e b r a c h i a l 

p l e x u s , t h e a n o d e b e i n g c o n n e c t e d w i t h th i s p a d , a n d t h e k a t h o d e p l a c e d in 

t h e b a t h . 

THE SUBACUTE STAGE 

W h e n t h e i n f l a m m a t i o n has s u b s i d e d suff ic ient ly f o r t he p a t i e n t t o b e a b l e t o 

b e a r i t , m a s s a g e m a y b e t r i ed . 

POSITION OF PATIENT.—He s h o u l d b e in b e d , o r o n a cha i r , t h e a r m b e i n g 

s u p p o r t e d c l o s e t o t h e s ide b y p i l l o w s , o r o n a t a b l e w i t h c u s h i o n s . W a r m t h 

d u r i n g t r e a t m e n t is essent ia l . N o p a r t o f t h e l i m b m u s t b e u n n e c e s s a r i l y 

e x p o s e d ; e x c e p t f o r t h e p e r f o r m a n c e o f eff leurage o r s t rok ing , t h e m a s s a g e 

m a y w e l l b e ca r r i ed o u t u n d e r a l i gh t s h a w l , a n d t h e a r m t h u s k e p t c o v e r e d 

d u r i n g a l m o s t t h e w h o l e o f t h e t r e a t m e n t . T h e r o o m s h o u l d b e w a r m a n d 

w i t h o u t d r a u g h t s . 

MASSAGE.—At first, v i b r a t i o n s o n l y s h o u l d b e g i v e n , w i t h t h e flat h a n d , 

all d o w n t h e a r m , b e g i n n i n g in t h e n e c k o v e r t h e b r a c h i a l p l e x u s . R e f l e x 

s t r o k i n g , f r o m s h o u l d e r t o h a n d , m a y n e x t b e a d d e d , i f t h e p a t i e n t finds i t 

s o o t h i n g . M a n y , h o w e v e r , are u n a b l e t o t o l e r a t e a n y f o r m o f s t r o k i n g a t 

th i s s t age , a n d i f th i s is t h e c a s e , i t s h o u l d b e o m i t t e d , a n d care fu l k n e a d i n g 

t r i ed i n s t e a d ; b u t t h e l a t t e r m u s t b e a v e r y g e n t l e m o v e m e n t , l i gh t a n d s l o w , 

a n d n o t o f a s t r e t ch ing t y p e . I n cases o f b r a c h i a l neur i t i s d u e t o i n j u r y o r 

r h e u m a t i s m , t h e m u s c l e s a l so m a y b e i n f l amed , a n d t h e r e f o r e a n y d r a g o n 

t h e m w o u l d b e i n t ense ly pa infu l . 

THE CHRONIC OR CONVALESCENT STAGE 

MASSAGE.—As i m p r o v e m e n t t a k e s p l a c e , p o s s i b l y a b o u t t w o m o n t h s af te r 
t h e o n s e t , n e r v e m a s s a g e m a y b e a d d e d , v e r y c a u t i o u s l y a t first, b e g i n n i n g 
o v e r t h e p l e x u s in t h e p o s t e r i o r n e c k t r iangle , a n d b e i n g c o n t i n u e d d o w n t h e 
w h o l e c o u r s e o f t h e a f fec ted n e r v e o r n e r v e s . T h e m a n i p u l a t i o n s u s e d s h o u l d 
b e g e n t l e finger-kneadings. B y these , i t is h o p e d b o t h t o b r e a k u p a n y in f l am-
m a t o r y p r o d u c t s w h i c h m a y b e c o m p r e s s i n g t h e n e r v e , a n d a l so t o p r o d u c e a 
c o n d i t i o n o f ' i n t e rna l m a s s a g e ' — t h a t is, o n e in w h i c h t h e m u s c l e is m a d e t o 
m a s s a g e t h e n e r v e b e n e a t h it, a n d , b y th is m e a n s , t o h e l p in t h e e l i m i n a t i o n o f 
i n f l a m m a t o r y p r o d u c t s in t h e n e r v e - s h e a t h itself. 

PASSIVE MOVEMENTS.—As a ca se o f neur i t is i m p r o v e s , p a s s i v e m o v e m e n t s 
a re r e q u i r e d t o p r e v e n t stiffness in t h e j o i n t s o r c o n t r a c t i o n o f t h e n e r v e - s h e a t h . 
T h e s e s h o u l d a t first b e g i v e n g e n t l y a n d b y t h e relaxed m e t h o d . I n t h e final 
s t ages o n l y m a y stretching m o v e m e n t s b e g i v e n , i f neces sa ry , a n d t h e n o n l y 
w i t h g rea t c a r e . 

ACTIVE MOVEMENTS.—Light a c t i v e ass is ted m o v e m e n t s s h o u l d b e b e g u n 
a s s o o n as p o s s i b l e . N o d a t e c a n b e g i v e n f o r the i r c o m m e n c e m e n t . T h e 
o p e r a t o r m u s t use he r o w n j u d g e m e n t , o r c o n s u l t t h e d o c t o r . Sma l l m o v e m e n t s 
t h a t c a u s e n o pa in wi l l b e g i v e n first, a n d t h e y s h o u l d b e v e r y g r a d u a l l y i n c r e a s e d 
in r ange , a n d o t h e r s a d d e d in d u e c o u r s e . L a t e r , t h e m o v e m e n t s m a y b e f ree , 
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a n d exe rc i ses o f t h e ' p e n d u l u m ' t y p e m a y b e a d d e d . F i n a l l y , i f all g o e s w e l l , 

t h e p a t i e n t p r o c e e d s t o gene ra l a r m exe rc i ses , free a n d res is ted, t o s t r eng then 

t h e m u s c l e s , a n d g e t r id o f a n y stiffness d u e t o i m m o b i l i z a t i o n o f t h e l i m b . 

T r e a t m e n t o f b r ach i a l neur i t is is, u n f o r t u n a t e l y , n o t a l w a y s success fu l . I f 

t h e p a i n inc reases i n s t e a d o f d imin i sh ing , t r e a t m e n t s h o u l d cease , p o s s i b l y t o 

b e r e s u m e d a t a l a t e r s t age . Careful inqui r ies s h o u l d b e m a d e as t o t h e p a t i e n t ' s 

sensa t ions , s a y h a l f a n h o u r a f te r t h e e n d o f t h e t r e a t m e n t . I n t h e l a t e r s t ages , 

s o m e p a i n o n a c t i v e m o v e m e n t m a y b e i n e v i t a b l e , t h o u g h e v e n t h e n n o t h i n g 

s h o u l d b e d o n e w h i c h c o u l d cause t h e i n f l a m m a t i o n t o flare u p aga in ; b u t t h e 

m a s s a g e du r ing t h e e a r l y s tages is m e a n t t o s o o t h e , a n d n o pa in fu l m a n i p u l a t i o n s 

are jus t i f ied . T o t a k e a n y r isks w i t h a n i n f l a m e d n e r v e is t o c o u r t d isas ter . 

B r a c h i a l N e u r a l g i a 

B r a c h i a l neura lg ia is t r e a t e d o n t h e s a m e l ines , b u t p r o g r e s s is m u c h q u i c k e r . 

P re s su re , pa in fu l in neur i t i s , o f t e n re l ieves n e u r a l g i a ; eff leurage a n d k n e a d i n g 

m a y b e p o s s i b l e f r o m t h e b e g i n n i n g . 

I N T E R C O S T A L N E U R A L G I A O R N E U R I T I S 

T h i s is e n c o u n t e r e d g e n e r a l l y in t h e f o r m o f neura lg ia , d u e t o r h e u m a t i s m , 

fibrositis, o r t r a u m a o f t h e d e e p e r l aye r s o f t h e b a c k o r i n t e r cos t a l m u s c l e s . 

R h e u m a t i s m in e i the r o f t he se g r o u p s m a y , o f c o u r s e , ex i s t w i t h o u t p r o d u c i n g 

a neur i t i s o r neura lg ia , t e n d e r n e s s w i t h s h a r p p a i n o n m o v e m e n t , o r a c h i n g 

d u r i n g rest , b e i n g p r e s e n t t h r o u g h o u t t h e a f f ec t ed m u s c l e s . 

S Y M P T O M S . — T h e p r i n c i p a l s y m p t o m is a sharp neuralgic pain, e s p e c i a l l y 

n o t i c e a b l e w h e n t h e p a t i e n t t a k e s a d e e p b rea th , s ince t h e a c t o f i n s p i r a t i o n 

s t r e t ches t h e i n t e r cos t a l n e r v e s . T h e p a i n is g e n e r a l l y uni la te ra l , o r w o r s e o n 

o n e s ide o f t h e b o d y t h a n o n t h e o t h e r : in s eve re cases , b a c k a c h e m a y b e 

t r o u b l e s o m e . T h e r e are tender thickenings in the muscles in fibrositic ca se s , 

o r a def in i te a rea o f t ende rnes s in t h e t r a u m a t i c v a r i e t y . Tender points are also 

to be found on the nerves, e s p e c i a l l y a t t h e p l a c e s w h e r e t he i r c u t a n e o u s b r a n c h e s 

e m e r g e : ( 1 ) N e a r t h e s p i n o u s p r o c e s s ( p o s t e r i o r p r i m a r y d i v i s i o n s ) . ( 2 ) I n 

t h e m i d - a x i l l a r y l ine ( la tera l c u t a n e o u s b r a n c h e s o f i n t e r cos t a l n e r v e s ) . ( 3 ) 

N e a r t h e s t e r n u m (an te r io r c u t a n e o u s b r a n c h e s o f i n t e r cos t a l n e r v e s ) . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — 
POSITION OF PATIENT.—The p a t i e n t s h o u l d l ie o n h is s o u n d s ide , in 

a c o m f o r t a b l e p o s i t i o n , s u p p o r t e d b y p i l l o w s . I f b o t h s ides are a f fec ted , h e 
m a y lie first o n o n e s ide a n d t h e n o n t h e o t h e r . W a r m t h is i m p o r t a n t . 

MASSAGE.—This s h o u l d b e g i n w i t h soothing strokings o v e r t h e pa in fu l a r ea . 
I t is m o s t c o n v e n i e n t t o b e g i n t h e s t rok ings f r o m t h e r e g i o n o f t h e s t e r n u m , 
c a r r y i n g t h e m as far as t h e m i d - a x i l l a r y l i n e — t h e m a m m a r y g l a n d in w o m e n 
b e i n g , o f c o u r s e , a v o i d e d — a f t e r w h i c h t h e b a c k o f t h e t h o r a x is s im i l a r l y 
t r e a t ed , t h e s t r o k i n g b e i n g ca r r i ed f r o m t h e v e r t e b r a l c o l u m n t o t h e m i d - a x i l l a r y 
l ine . T h i s s h o u l d b e f o l l o w e d b y carefu l kneadings o v e r t h e w h o l e r e g i o n . 
S i n c e t h e c o n d i t i o n is g e n e r a l l y o f r h e u m a t i c o r ig in , t hese s h o u l d b e as d e e p a s 
t h e p a t i e n t c a n b e a r t h e m — t h o u g h the i r s t r eng th m a y h a v e t o b e m o d i f i e d in 
s o m e cases . 

N e x t , frictions s h o u l d b e g i v e n , t o b r e a k u p r h e u m a t i c p r o d u c t s . T h e s e 
s h o u l d b e t a k e n f r o m e n d t o e n d o f e a c h in t e r cos t a l s p a c e — e x c e p t , o f c o u r s e , 
w h e r e th i s is i m p o s s i b l e b e c a u s e o f t h e o v e r l y i n g s c a p u l a — a n d a l so o n t h e d e e p 
m u s c l e s o n e i the r s ide o f t h e t h o r a c i c sp ine , as w e l l as o n a n y o t h e r s in t h e 
n e i g h b o u r h o o d in w h i c h fibrositic n o d e s c a n b e d e t e c t e d . S p e c i a l a t t e n t i o n 
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s h o u l d b e g i v e n t o t h e p o i n t s o f e x i t o f t h e n e r v e b r a n c h e s . A f t e r t h e f r i c t i ons , 

t h e k n e a d i n g is r e p e a t e d , t o assis t e l i m i n a t i o n o f t h e s e p r o d u c t s ; effleurage 

t o w a r d s t h e a x i l l a r y g l a n d s f o l l o w s , a n d t h e s t a n c e e n d s w i t h s t r o k i n g , o r fine 

vibrations. 

EXERCISES.—A f e w d a y s la ter , i f a l l ha s g o n e w e l l , gentle active trunk 

exercises m a y b e b e g u n . F r e e s i d e - b e n d i n g s — t o b o t h s i d e s — t r u n k - r o t a t i o n s 

a n d back - r a i s i ngs s h o u l d b e e m p l o y e d . Deep breathing w i l l b e a d d e d as t h e 

p a i n dec rease s , b u t s h o u l d n o t b e r e q u i r e d o f t h e p a t i e n t in t h e e a r l y s t ages . 

W h e n t h e p a i n has g o n e , mobility exe rc i s e s f o r t h e t h o r a x , a n d b r e a t h i n g 

exe rc i s e s o f a l l k i n d s s h o u l d b e g i v e n b e f o r e t h e p a t i e n t c ea se s t r e a t m e n t . 

T R I G E M I N A L N E U R A L G I A 

F o r a d e s c r i p t i o n o f th i s c o n d i t i o n see RHEUMATISM, C h a p t e r X V I I I . 

S C I A T I C A 

A n a m e u s u a l l y g i v e n t o a n y pa in fu l c o n d i t i o n o f t h e g r e a t s c i a t i c n e r v e . I t 
m a y , in f a c t , b e a neuralgia o r a neuritis, t h e f o r m e r d u e t o p res su re o n t h e 
n e r v e f r o m w h a t e v e r c a u s e , t h e l a t t e r c o n s i s t i n g o f a n i n f l a m m a t i o n o f t h e 
shea ths o r c o n n e c t i v e t i ssue s u r r o u n d i n g t h e a x o n s t h e m s e l v e s . I n s o m e v e r y 
s e v e r e ca se s t h e i n f l a m m a t i o n m a y s p r e a d t o t h e a x o n s , a n d se t u p a p a r e n -
c h y m a t o u s neur i t i s . 

E T I O L O G Y . — T h e c a u s e s o f s c i a t i c a are m a n y a n d v a r i o u s , a n d i t is often, 

v e r y dif f icul t t o find a n y c a u s e a t a l l . T h e f o l l o w i n g a re s o m e o f t h e b e s t 

k n o w n :— 

POISONING.—A neuritis m a y ar ise as t h e resu l t o f p o i s o n i n g , b a c t e r i a l , 

c h e m i c a l , o r m e t a b o l i c . G o u t , d i a b e t e s , o r a l c o h o l i c p o i s o n i n g m a y b e r e spon* 

s ib le . 

FIBROSITIS in t h e g lu t ea l o r l u m b a r m u s c l e s is c e r t a i n l y o n e o f t h e 

c o m m o n e s t c ause s (see C h a p t e r X V I I I ) , a n d m a y ar ise f r o m ch i l l , o v e r s t r a i n , o r 

a f o c u s o f i n f e c t i o n s o m e w h e r e in t h e b o d y . T h e t h i c k e n i n g s i n t h e m u s c l e s 

press o n t h e s c i a t i c n e r v e — i n t h e c a s e o f a lumbar fibrositis, t h e p ressure 

m a y fall first o n t h e e m e r g i n g l u m b a r n e r v e s — a n d t h e i n f l a m m a t i o n m a y 

l a t e r s p r e a d i n t o t h e n e r v e - s h e a t h , s e t t i n g u p a t r u e pe r ineur i t i s . 

ARTHRITIS o f t h e l u m b a r sp ine , s ac ro - i l i ac j o i n t , o r h i p - j o i n t ; a m o s t 
t r o u b l e s o m e f o r m . 

BONE DISEASE i n t h e s a m e r e g i o n s ( t u b e r c u l o s i s , e t c . ) . 

STRAIN, CHILL, OR OVER-EXERTION, e s p e c i a l l y sac ro - i l i ac s t ra in . 

TUMOURS IN THE PELVIS, PREGNANCY, SEVERE AND CHRONIC CONSTIPA-
TION—all o f t h e m c o n d i t i o n s w h i c h t e n d t o c a u s e p ressure . C o n s t i p a t i o n 
g e n e r a l l y sets u p l e f t - s ided sc i a t i ca , t h e c o n t e n t s o f t h e p e l v i c c o l o n p r e s s i n g 
o n t h e lef t s c i a t i c n e r v e . 

P A T H O L O G I C A L C H A N G E S . — I n a s c i a t i c neuralgia p u r e a n d s i m p l e , t h e r e 
a re n o c h a n g e s in t h e n e r v e , o n l y i n s o m e o t h e r n e i g h b o u r i n g s t ruc tu res , e .g . , 
m u s c l e s . I n a neuritis, t h e t y p i c a l c h a n g e s o f in ters t i t ia l neur i t i s o c c u r (see 
p . 1 7 9 ) . 

S Y M P T O M S . — 

PAIN .—The c h i e f s y m p t o m is p a i n , c o m i n g o n s u d d e n l y o r g r a d u a l l y . I t 
is d e s c r i b e d as a ' g n a w i n g ' o r ' b u r n i n g ' p a i n , a n d m a y b e c o n t i n u a l l y p r e s e n t , 
o r m a y o c c u r in p a r o x y s m s . I t is o f t e n e x t r e m e l y s e v e r e , e s p e c i a l l y a t n i g h t . 
I t is w o r s e in a n y p o s i t i o n t h a t c ause s pressure o n t h e n e r v e ( e .g . , in s i t t i ng ) , 
o r stretching o f i t . T h e p a t i e n t , i f in b e d , l ies o n his s i d e , w i t h h i p a n d k n e e 
b e n t , a n d a n k l e p l an t a r - f l exed . 



1 8 4 M A S S A G E A N D R E M E D I A L E X E R C I S E S 

Distribution of Pain.—The p a i n o f t en b e g i n s in t h e l u m b a r r eg ion o r 

in t h e h ip - j o in t , a n d t e n d s t o s p r e a d d o w n w a r d s . I t m a y n e v e r r e a c h b e l o w 

t h e k n e e , a n d is g e n e r a l l y w o r s e a t t h e b a c k o f t h e h i p a n d t h i g h ; b u t it m a y 

i n v o l v e a n y , o r al l , b r a n c h e s o f t h e n e r v e in i ts w h o l e c o u r s e . 

TENDERNESS.—Specially t e n d e r p o i n t s a re : ( 1 ) T h e p o i n t w h e r e t h e n e r v e 

e m e r g e s t h r o u g h t h e g r e a t s ac ro - sc i a t i c n o t c h ( a t t h e j u n c t i o n o f t h e l o w e r a n d 

m i d d l e th i rds o f a l ine f r o m t h e p o s t e r i o r supe r io r i l iac sp ine t o t h e o u t e r p a r t 

o f t h e t u b e r o s i t y o f t h e i s c h i u m — t h i s p o i n t c a n g e n e r a l l y b e f o u n d b y l o o k i n g 

f o r t h e h ighes t p o i n t o f t h e g lu tea l m a s s as t h e p a t i e n t lies p r o n e ) . ( 2 ) H a l f 

w a y b e t w e e n t h e ischia l t u b e r o s i t y a n d t h e g r e a t t r o c h a n t e r w h e r e t h e n e r v e 

e m e r g e s f r o m b e n e a t h t h e g lu t eus m a x i m u s , l y i n g o v e r t h e n e c k o f t h e f e m u r . 

(3) S o m e t i m e s all d o w n t h e b a c k o f t h e t h i g h , as far as t h e p o p l i t e a l s p a c e . 

( 4 ) T h e r e m a y , in cases o f v e r y e x t e n s i v e i n f l a m m a t i o n , b e t e n d e r p o i n t s o n t h e 

ex t e rna l p o p l i t e a l n e r v e ( a t t h e h e a d o f t h e fibula) ; t h e in te rna l p o p l i t e a l 

n e r v e (in t h e p o p l i t e a l s p a c e ) , t h e p o s t e r i o r t ib i a l ( b e l o w t h e in te rna l m a l l e o l u s ) , 

t h e ex t e rna l s a p h e n o u s ( a l o n g s i d e t h e t e n d o A c h i l l i s ) , o r t h e p l a n t a r n e r v e s ( in 

t h e so le o f t h e f o o t ) . T h e r e m a y a l so b e p a r e s t h e s i a . 

LASEGUE'S SIGN.—If t h e k n e e is k e p t in full e x t e n s i o n a n d t h e f o o t d o r s i -

flexed, t h e h i p c a n n o t b e flexed t o a n y e x t e n t w i t h o u t c a u s i n g g r e a t p a i n , t h i s 

b e i n g b r o u g h t a b o u t b y t h e d i r e c t s t r e t ch ing o f t h e n e r v e . I t is t he s a m e i f 

t h e t r u n k is t h e p a r t m o v e d — t h e p a t i e n t c a n n o t b e n d f o r w a r d f r o m t h e h ips 

w h e n s t and ing , o r a s s u m e t h e l ong - s i t t i ng p o s i t i o n . 

GAIT .—To a v o i d s t r e t ch ing t h e n e r v e , t h e pa t i en t , in a s eve re ca se , w a l k s 

o n t h e t o e s o f t h e f o o t o f t h e a f fec ted s ide , w i t h p l an t a r - f l exed a n k l e , t h e h i p 

a n d k n e e b e i n g k e p t b e n t . T h i s p r o d u c e s a l i m p . H e m a y suffer g r e a t p a i n 

w h i l e w a l k i n g . O f t e n t h e o n l y p o s i t i o n s in w h i c h t h e p a t i e n t is a t all c o m f o r t -

a b l e are knee l ing , a n d l y i n g o n his s ide w i t h h i p a n d k n e e b e n t a n d f o o t 

p lan ta r - f l exed . 

I n c h r o n i c cases t h e r e m a y b e c o n s i d e r a b l e wasting of muscles, a n d w e a k n e s s 

o f t h e l eg . O c c a s i o n a l l y t he re m a y b e cramp a n d fibrillary tremors. The ankle-

jerk may be lost. ( T h e k n e e - j e r k m a y b e i n c r e a s e d o r n o r m a l , b u t is r a re ly 

l o s t . ) I n rare cases t he re is reaction of degeneration. A l l t hese s y m p t o m s 

d e n o t e an e x t e n s i o n o f t h e t r o u b l e t o t h e a x o n s . A def in i te pa ra lys i s o r 

anaesthesia is v e r y unusua l . 

C O U R S E O F T H E D I S E A S E . — T h i s va r i e s a c c o r d i n g t o t h e cause . A n a t t a c k 
d u e t o a c u t e m y o s i t i s o r fibrositis w h i c h has e x t e n d e d t o t h e n e r v e m a y c l e a r 
u p c o m p l e t e l y in a f e w w e e k s . T h e m a j o r i t y o f cases are far m o r e t r o u b l e s o m e , 
a n d t h e t r o u b l e pers is ts f o r m o n t h s o r yea r s , o r b e c o m e s c h r o n i c , w i t h o c c a s i o n a l 
a c u t e a t t a cks . T h e seve res t cases o f al l , f o r t u n a t e l y n o t v e r y c o m m o n , in w h i c h 
t h e p a t i e n t b e c o m e s b e d - r i d d e n , are m o s t d is t ress ing. T h e s e are m o s t l y cases 
w h e r e t h e cause f o r s o m e r ea son c a n n o t b e l o c a t e d o r r e m o v e d . 

T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — I n seve re cases , t h e p a t i e n t 

s h o u l d rest in b e d f o r a t i m e in t h e m o s t c o m f o r t a b l e p o s i t i o n p o s s i b l e , 

s h o u l d b e k e p t w a r m , a n d h a v e g o o d a n d nou r i sh ing f o o d . S o m e d o c t o r s 

k e e p t h e l i m b fixed in p la s t e r f o r s o m e t i m e , a n d th i s s o m e t i m e s has e x c e l l e n t 

resul ts . 

COUNTER-IRRITATION.—Blisters o v e r t h e n e r v e are s o m e t i m e s t r i ed . 

INJECTIONS o f v a r i o u s s u b s t a n c e s i n t o t h e n e r v e m a y b e g i v e n . 

SEDATIVES are a d m i n i s t e r e d i f neces sa ry . 

P H Y S I C A L T R E A T M E N T . — M u c h d i f ference o f o p i n i o n has ar isen in r e g a r d 

t o these cases . T h e a u t h o r is p e r s o n a l l y o f t h e o p i n i o n t h a t f o r t h e p u r p o s e o f 

p h y s i c a l t r e a t m e n t t h e y s h o u l d b e d i v i d e d i n t o t w o classes : CLASS 1, c o n s i s t i n g 
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o f all t h e neuritic o r perineuritic c o n d i t i o n s , d u e t o w h a t e v e r c a u s e ; a n d 

CLASS 2 , c o m p r i s i n g t h e neuralgic c o n d i t i o n s d u e t o f ibros i t i s o r m y o s i t i s . 

CLASS 1—NEURITIS 

T h e s e cases s h o u l d n o t , in t h e ea r ly s tages , o r i n d e e d as l o n g as t he re is 

p a i n , b e t r e a t e d b y m a s s a g e o r exe rc i se s a t al l . R a d i a n t hea t , g a l v a n i s m , o r 

o t h e r f o r m s o f e l ec t r i ca l t r e a t m e n t m a y b e p o s s i b l e , b u t t h e n e r v e s h o u l d h a v e 

c o m p l e t e rest , a n d t o t o u c h i t o r s t r e t c h i t is t o ' a s k f o r t r o u b l e ' . 

When all inflammation is gone from the tissues, p a i n has c e a s e d , a n d all t h a t 

is lef t is stiffness a n d w e a k n e s s o f t h e l i m b , exe r c i s e s m a y b e g i v e n t o m o b i l i z e 

a n d s t r eng then . A m e d i c a l m a n , in a l e c t u r e t o t h e C h a r t e r e d S o c i e t y , o n c e 

s u g g e s t e d t h a t a n y masseuse , a s k e d t o t r ea t a ca se o f t rue per ineur i t i s , s h o u l d 

i m m e d i a t e l y t a k e inf luenza , a n d h a n d t h e ca se o v e r t o her dea re s t e n e m y ! 

T h e r e is m u c h w i s d o m i n t h i s a d v i c e . T h e s e cases s h o u l d u n d o u b t e d l y b e 

t r e a t e d w i t h t h e g rea t e s t c a u t i o n . 

CLASS 2—NEURALGIA 

T h e s e cases , d u e t o chi l l , r h e u m a t i s m o r ove r s t r a in , e t c . , w h i c h h a v e se t 

u p an i n f l a m m a t i o n in t h e m u s c l e fibres o r c o n n e c t i v e t i ssue , a re in a 

di f ferent c a t e g o r y a l t o g e t h e r . T h a t is n o t t o s a y t h a t t h e y are t o b e 

a p p r o a c h e d l i g h t - h e a r t e d l y — n o case o f sc ia t i ca , o r i n d e e d a n y d i sease i n v o l v i n g 

a n e r v e , s h o u l d b e s o t r e a t ed . N e v e r t h e l e s s , i t is p o s s i b l e t o b e g i n m a s s a g e 

a n d exerc i ses a t a m u c h ear l ier da t e , p r o v i d e d t h e m a s s e u s e is p r e p a r e d t o 

e x e r c i s e d u e c a r e a n d w a t c h f u l n e s s . T h e chronic cases wi l l d e r i v e v e r y m u c h 

benef i t f r o m p r o p e r t r e a t m e n t b y p h y s i c a l m e t h o d s . T h e f o l l o w i n g o u t l i n e , 

t he r e fo r e , app l i e s t o t he se fibrositic cases , t h o u g h s imi la r exe rc i s e s m a y b e g i v e n 

t o t h e pa t i en t s o f CLASS 1, a t t h e la te s tage m e n t i o n e d a b o v e . 

Acute Stage 

N o m a s s a g e o r m o v e m e n t s s h o u l d b e g i v e n . 

HEAT .—Dry hea t is bes t , p r o d u c e d b y h o t - w a t e r b o t t l e s , o r r a d i a n t hea t . 

T h e e f fec t o f t h e l a t t e r s h o u l d b e ca r e fu l l y o b s e r v e d . T h e p a t i e n t m u s t b e 

c o v e r e d u p a t o n c e w h e n t h e b a t h is r e m o v e d , a n d all r isk o f ch i l l a v o i d e d . 

ELECTRICAL TREATMENT.—Galvanism, o r o t h e r f o r m s o f e l ec t r i ca l t r ea t -

m e n t , m a y b e g i v e n . 

Subacute Stage 

MASSAGE.—If b e g u n n o w , th i s s h o u l d c o n s i s t o n l y o f v i b r a t i o n s , a n d v e r y 
l i g h t k n e a d i n g s . T h e p a t i e n t s h o u l d lie o n h is s o u n d s ide , in a c o m f o r t a b l e 
p o s i t i o n , w i t h h i p a n d k n e e flexed. H e s h o u l d b e k e p t w a r m , t h e l eg b e i n g 
c o v e r e d b y a l i g h t b l a n k e t o r shawl , a n d t h e o p e r a t o r w o r k i n g w i t h h e r h a n d s 
u n d e r i t . No pain should be caused. T h e v i b r a t i o n s are g i v e n a l o n g t h e c o u r s e 
o f t h e n e r v e as far as t h e p o p l i t e a l s p a c e , o r as far d o w n as t h e p a i n e x t e n d s . 
T h e k n e a d i n g s are g i v e n v e r y g e n t l y o n b o t h s ides o f t h e l u m b a r sp ine , a l i t t le 
m o r e firmly o v e r t h e g lu tea l m u s c l e s , a n d v e r y g e n t l y o n t h e t h i g h . I t is 
a d v i s a b l e t o b e g i n b y t r ea t ing t h e f ron t a n d s ides o f t h e t h i g h b e f o r e t o u c h i n g 
i ts p o s t e r i o r a s p e c t . 

ELECTRICAL TREATMENT m a y b e c o n t i n u e d d u r i n g th is p e r i o d , g e n e r a l l y 
in t h e f o r m o f diathermy. 

Late and Chronic Stages 

POSITION OF PATIENT.—As s o o n as he c a n d o s o w i t h o u t d i s c o m f o r t , t h e 

p a t i e n t s h o u l d l ie p r o n e , a fa i r -s ized p i l l o w b e i n g p l a c e d b e n e a t h t h e f o o t t o 

k e e p t h e k n e e f l exed a n d s o r e l a x t h e t e n s i o n o n t h e n e r v e . A s h e i m p r o v e s , 
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smal le r a n d sma l l e r p i l l o w s m a y b e u sed . If, h o w e v e r , t h i s p o s i t i o n i s 

pa in fu l , h e m a y l ie o n h is s i de as in t h e ear l ier s t ages , a n d p r o g r e s s 

t o p r o n e - l y i n g l a te r o n . 

POSITION OF OPERATOR.—If t h e p a t i e n t lies o n his s ide , t h e o p e r a t o r m a y 

s t a n d e i ther o n t h e s ide t o w h i c h h e faces , o r b e h i n d h i m . W i t h a l o w b e d o r 

p l i n th , i t is eas ier t o w o r k in t h e f o r m e r p o s i t i o n . 

MASSAGE.— 
Lumbar Region.—Both s ides o f t h e b a c k s h o u l d b e t r ea t ed . S o m e 

d e g r e e o f f ibrosi t is m a y b e p r e sen t o n b o t h s ides . L i g h t k n e a d i n g s m a y b e 

g i v e n , u s ing o n e h a n d o n l y a t a t i m e t o a v o i d a n y d r a g ; t h e n f r i c t ions o n 

e i ther s ide o f t h e v e r t e b r a l c o l u m n a n d , f inal ly , l i gh t eff leurage. 

Gluteal Region.—Effleurage m a y b e f i rm in th i s a rea , s ince he re t h e n e r v e 

lies d e e p b e n e a t h t h e m u s c l e s ; i t is f o l l o w e d b y k n e a d i n g a n d p i c k i n g u p o f 

t h e g lu te i , ra is ing t h e m w e l l u p of f t h e n e r v e , a n d n o t p res s ing t h e m d o w n 

h e a v i l y o n t o i t . A l l k n e a d i n g s in s c i a t i c a s h o u l d b e o f t h i s k i n d . 

A n y t e n d e r t h i c k e n i n g s in t h e m u s c l e s s h o u l d n o w b e s o u g h t . T h e y 

are o f t en f o u n d r o u n d t h e i l iac c res t o r n e a r t h e sp ines o f t h e i l i u m w h e r e s o 

m a n y m u s c l e s h a v e t he i r o r ig in , o r nea r a n d o v e r t h e s a c r u m , b u t t h e y m a y 

b e a n y w h e r e . D e e p f r i c t ions s h o u l d b e g i v e n t o t h e t h i c k e n i n g s w i t h finger o r 

t h u m b , w o r k i n g ca r e fu l l y r o u n d e a c h o n e f r o m c i r c u m f e r e n c e t o w a r d s c e n t r e . 

T h e s e f r i c t ions s h o u l d b e firm, b u t n o t j e r k y o r o v e r - f o r c i b l e . F r i c t i o n s o v e r 

t h e n e r v e as i t l e a v e s t h e n o t c h , a n d as i t e m e r g e s f r o m u n d e r t h e g lu t ea l f o l d 

a re g i v e n in a s imi la r m a n n e r ; a n d , finally, k n e a d i n g a n d eff leurage, t o d i s p e r s e 

a n d c a r r y a w a y t h e b r o k e n - d o w n p r o d u c t s . S t u d e n t s s h o u l d m a k e sure o f t h e 

p o s i t i o n a n d sur face m a r k i n g o f t h e n e r v e . 

Back of Thigh.—Similar t r e a t m e n t is ca r r i ed o u t , f r ic t ions b e i n g g i v e n 

d o w n t h e c o u r s e o f t h e n e r v e as i t l ies b e n e a t h t h e b i c e p s f e m o r i s . W e h a v e t o 

r e m e m b e r t h a t a f te r t h e n e r v e has d i v i d e d a t t h e u p p e r a n g l e o f t h e p o p l i t e a l 

s p a c e , t h e t w o b r a n c h e s l ie o n b o n e b e n e a t h sk in a n d fasc ia ; t h e r e f o r e o u r 

f r i c t ions m u s t b e g i v e n r a the r m o r e g e n t l y in t h a t r e g i o n . S h o u l d t h e p a i n 

e x t e n d l o w e r t h a n th i s , t r e a t m e n t o n t h e s a m e l ines is a p p l i e d t o t h e l o w e r 

pa r t s o f t h e l eg , o r t o t h e f o o t . 

PASSIVE MOVEMENTS.— 
Nerve Stretching.—Adhesions wi l l h a v e f o r m e d r o u n d t h e n e r v e , a n d 

i n t h e ca se o f a t rue per ineur i t i s , w i t h i n i ts shea th . I t is n e c e s s a r y t o s t r e t c h 

the se , b u t i t m u s t b e d o n e g r a d u a l l y a n d ca re fu l ly . T o ' b r e a k d o w n a d h e s i o n s ' 

-—a t h i n g w h i c h , as a m a t t e r o f f ac t , a m a s s e u s e v e r y ra re ly d o e s in a n y c a s e , 

a n d w h i c h n e e d s c o n s i d e r a b l e c o u r a g e , skil l , a n d e x p e r i e n c e t o d o s u c c e s s f u l l y — 

w o u l d b e m o s t u n d e s i r a b l e here . N e r v e s t r e t ch ing is g e n e r a l l y ca r r i ed o u t b y 

p l a c i n g t h e p a t i e n t in t h e s u p i n e p o s i t i o n , h o l d i n g t h e k n e e in e x t e n s i o n , t h e 

f o o t in do r s i f l ex ion , a n d g r a d u a l l y f l ex ing t h e h i p , as i f o n e w e r e t r y i n g t o e l i c i t 

L a s e g u e ' s s ign . A t t h e p o i n t w h e r e p a i n o c c u r s , t h e l eg s h o u l d b e h e l d in t h e 

p o s i t i o n i t has r e a c h e d f o r a f e w s e c o n d s , w i t h a g e n t l e ove r -p re s su re , a n d t h e n 

r e p l a c e d o n t h e p l i n t h . 

ACTIVE MOVEMENTS.— 
Gentle active movements a re a l s o s t a r t ed . T h e p a t i e n t m a y b e g i n b y 

us ing m u s c l e s n o t i n n e r v a t e d b y t h e sc ia t i c n e r v e (g lu te i a n d q u a d r i c e p s ) , a n d 

m a y p e r f o r m C r o o k - h a l f - l y i n g 2 - K n e e - a b d u c t i o n a n d - inpress ing, q u a d r i c e p s 

c o n t r a c t i o n s , a n d C r o o k - l y i n g A l t e r n a t e k n e e - e x t e n s i o n . H e m a y t h e n b e g i n t o 

use t h e h a m s t r i n g s , b e g i n n i n g w i t h L y i n g L e g - f o r w a r d - d r a w i n g a n d - b a c k w a r d -

c a r r y i n g . A b d o m i n a l c o n t r a c t i o n s a n d back- ra i s ings wi l l m o b i l i z e t h e l u m b a r 

s p i n e . A l l t he se are su i t ab l e f o r t h e p a t i e n t w h i l e still i n b e d . R e l a x a t i o n 

exe rc i s e s m a y w e l l find a p l a c e in t h e s c h e m e — e s p e c i a l l y i f t h e r e has b e e n 

i n f l a m m a t i o n in t h e l u m b a r r e g i o n . 



N E U R I T I S A N D N E U R A L G I A 187 

When able to get up, h e c o n t i n u e s t he se o r s imi la r exe rc i s e s , t o s t r e t c h 

t h e n e r v e - s h e a t h a n d s t r e n g t h e n t h e m u s c l e s , a n d g r a d u a l l y g o e s o n t o s t r o n g e r 

o n e s , s u c h as H i g h - b a c k - l e a n - s t a n d i n g L e g - f o r w a r d - d r a w i n g a n d - b a c k w a r d -

c a r r y i n g , Gene ra l c o r r e c t i n g p o s i t i o n , W i n g - s t a n d i n g T r u n k - f a l l i n g - f o r w a r d a n d 

-rais ing, S t a n d i n g F o r w a r d - a n d d o w n w a r d - b e n d i n g , H e a v e - g r a s p - c r o o k - l y i n g 

A l t e r n a t e leg- l i f t ing , H a l f - y a r d - g r a s p - s t a n d i n g L e g - s w i n g i n g f o r w a r d a n d 

b a c k w a r d . L a t e r stil l , s t r o n g n e r v e s t r e t c h i n g s u c h as H e e l - s u p p o r t - s t a n d i n g 

F o r w a r d - b e n d i n g , m a y b e a d d e d . 

Relaxation exercises should be continued throughout the course of treat-
ment ; anyone who has had neuritis tends instinctively to hold his or her 
muscles in contraction. This in the first place is a protective reflex (like 
muscle spasm after a fracture), designed to immobilize the part and thus 
minimize the pain. The patient may be taught to relax the hip muscles 
by being made to stand on a low stool (half-yard-grasp-standing), and swinging 
the leg gently and rhythmically backwards and forwards in small range, with 
as little muscle work as possible. Gradually, all contraction should go out 
of the muscles and the leg hang in complete relaxation. He should also be 
shown how to relax when lying down. (For suggestions as to this, see NEURAS-
THENIA, p. 195.) 

O t h e r V a r i e t i e s of Sc ia t i ca 

M a n y f o r m s o f sc i a t i ca , as t h o s e c a u s e d b y s e p t i c f o c i , b y ce r t a in p o i s o n s , 

b y p r e g n a n c y , t u m o u r s o r c o n s t i p a t i o n (see p . 1 8 3 ) , t e n d t o d i s a p p e a r as 

s o o n as t h e c a u s e is r e m o v e d b y m e d i c a l o r su rg ica l m e a n s . I n s u c h cases , t h e 

pa t i en t s , i f sen t f o r t r e a t m e n t , r equ i re p r i m a r i l y m a s s a g e a n d a c t i v e e x e r c i s e s 

t o s t r eng then t h e m u s c l e s a n d res tore t h e f u n c t i o n o f t h e l i m b . R e l a x a t i o n 

exe rc i s e s s h o u l d a l so b e g i v e n . 

S o m e t i m e s , in a r th r i t i c cases , t h e h i p o r s o m e o t h e r j o i n t m a y b e m a n i p u l a t e d , 

o r o p e n o p e r a t i o n s m a y b e p e r f o r m e d o n i t . T h e m a s s e u s e w h o u n d e r t a k e s 

t h e p o s t - o p e r a t i v e t r e a t m e n t s h o u l d asce r t a in t h e e x a c t i n t e n t i o n s o f t h e sur-

g e o n w i t h r e g a r d t o t h e j o i n t ( e .g . , w h e t h e r i t is t o b e f i xed o r m o b i l e , a n d , i f 

t h e la t ter , t o w h a t e x t e n t ) , a n d s h o u l d c a r r y o u t s c r u p u l o u s l y a n y i n s t ruc t i ons 

h e m a y g i v e as t o t h e na tu re a n d r ange o f t h e m o v e m e n t p e r m i t t e d . A p a r t 

f r o m a n y m o d i f i c a t i o n s t h u s r equ i r ed , t h e t r e a t m e n t m a y b e o n m u c h t h e s a m e 

l ines as t h a t d e s c r i b e d a b o v e (see also OSTEO-ARTHRITIS, p . 9 4 ) . 

M U L T I P L E N E U R I T I S 

T h i s cons i s t s o f a n i n f l a m m a t i o n o f t h e pe r iphe ra l n e r v e s d u e t o s o m e f o r m 
o f p o i s o n i n g . 

E T I O L O G Y . — N e u r i t i s o f th i s t y p e is a l w a y s d u e t o s o m e k i n d o f p o i s o n 
i n t h e b l o o d . T h e s e p o i s o n s m a y b e : ( 1 ) Extrinsic, c o n s i s t i n g o f p o i s o n o u s 
c h e m i c a l s u b s t a n c e s w h i c h en te r t h e b o d y in v a r i o u s w a y s , as b y i nges t i on , o r 
i n h a l a t i o n : s u c h as a l c o h o l , a r sen ic , l ead , e t c . ( 2 ) Bacterial: t h e t o x i n s o f 
d i p h t h e r i a , in f luenza , e t c . ( 3 ) Such as are formed in the body as the result of 

disordered metabolism, f o r i n s t a n c e in c o n s t i t u t i o n a l d iseases , s u c h as g o u t o r 
d i a b e t e s . Neu r i t i s o f th i s k i n d a l so o c c u r s a f te r l o n g p e r i o d s o f o v e r - e x e r t i o n , 
o r in c o n n e c t i o n w i t h anaemia o r d e b i l i t y . 

P A T H O L O G I C A L C H A N G E S . — T h i s f o r m o f neur i t i s is b o t h interstitial a n d 
parenchymatous—that is , i t a t t a c k s n o t o n l y t h e shea ths , b u t t h e a x o n s as w e l l . 
T h e shea ths are a c u t e l y i n f l amed , a n d press o n t h e s e n s o r y fibres, c a u s i n g 
in tense p a i n . T h e a x o n s u n d e r g o d e g e n e r a t i v e c h a n g e s (see p . 1 0 5 ) resul t ing 
i n pa ra ly s i s o f t h e m u s c l e s , a n d anaesthesia. 

V A R I E T I E S . — T h e t y p e m o s t c o m m o n l y e n c o u n t e r e d in h o s p i t a l w o r k is 

t h e alcoholic. W e m a y a l so m e e t w i t h t h e l e a d - p o i s o n i n g cases , m o r e r a r e ly 
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w i t h t h o s e d u e t o a r sen ic ; cases o f neur i t i s d u e t o o v e r w o r k a n d d e b i l i t y a p p e a r 

o c c a s i o n a l l y . T h e p o s t - d i p h t h e r i t i c t y p e is r a re ly s en t f o r t r e a t m e n t . 

W e shal l first o f all d e s c r i b e t h e c l in ica l fea tures o f t h e dif ferent f o r m s , a n d 

a f t e rwards dea l w i t h t h e s u b j e c t o f t r e a t m e n t . 

ALCOHOLIC NEURITIS 

S Y M P T O M S -

ONSET.—This is g e n e r a l l y gradual. T h e a c u t e f o r m , s t a r t ing a b r u p t l y 

w i t h h i g h feve r , q u i c k e n e d pu l se , a n d s u d d e n pa ra lys i s e x t e n d i n g f r o m t h e 

ne rves o f t he l i m b s t o t h e p h r e n i c a n d v a g u s n e r v e s , is far less c o m m o n , a n d is 

o f t en fatal , t h e p a t i e n t d y i n g o f r e sp i r a to ry o r c a r d i a c fa i lure . T h e m o r e o r d i -

n a r y f o r m has a l o n g c o u r s e , b u t g e n e r a l l y e n d s in c o m p l e t e r e c o v e r y . 

SENSORY SYMPTOMS.—(1) Paresthesia is an ea r ly s y m p t o m , t i n g l i n g 

a n d n u m b n e s s b e i n g fel t in h a n d s a n d fee t . ( 2 ) Pain : s h o o t i n g o r a c h i n g 

pa ins in t h e n e r v e t r unks , a n d g rea t t ende rnes s in t h e m u s c l e s . ( 3 ) Anaesthesia, 

to light touches in h a n d s feet , a n d l o w e r l egs . 

MOTOR SYMPTOMS.—Spreading para lys i s , a f fec t ing t h e a r m s a n d l egs 

m o r e o r less s y m m e t r i c a l l y o n b o t h s ides o f t h e b o d y . T h e t e r m i n a l b r a n c h e s 

o f t h e ne rves are first a f fec ted , so t h a t t h e h a n d a n d f o r e a r m m u s c l e s , a n d 

t h o s e o f t h e f o o t a n d l o w e r l eg , a re t h e first t o b e p a r a l y s e d . O t h e r m u s c l e s , as 

t h e q u a d r i c e p s , m a y suffer la ter . Extensor m u s c l e s are m o r e se r ious ly a f f ec t ed 

t h a n flexors, p r o d u c i n g w r i s t - d r o p a n d f o o t - d r o p . I n a l c o h o l i c neur i t is t he fee t 

a re i n v o l v e d b e f o r e t h e h a n d s , a n d r e c o v e r m u c h m o r e s l o w l y . 

THE REFLEXES are los t in t h e a f fec ted pa r t s . 

REACTION OF DEGENERATION is c o m p l e t e o r pa r t i a l . 

TROPHIC CHANGES.—There is a t r o p h y o f m u s c l e s , a n d cha rac t e r i s t i c 

c h a n g e s in t h e skin (see p p . 1 0 6 , 1 0 7 , and 1 1 0 ) . 

CONTRACTURES AND DEFORMITIES t e n d t o o c c u r . 

The type of multiple neuritis due to debility, anaemia, etc., closely resembles 
the above. 

LEAD NEURITIS 

T h i s o c c u r s in t h o s e o c c u p i e d in t r ades w h e r e l e ad is m u c h u s e d , as pa in te r s , 

p l u m b e r s , e t c . 

S Y M P T O M S . — T h e extensors of the wrist are principally affected, p r o d u c i n g 

w r i s t - d r o p . T h i s is s a id t o b e b e c a u s e in m a n y o f these w o r k e r s t he re is c o n -

s tan t s train o n these m u s c l e s en ta i l ed b y t he use o f b rushes a n d h a m m e r s 

( P u r v e s - S t e w a r t ) . T h e s u p i n a t o r l o n g u s a n d e x t e n s o r ossis m e t a c a r p i po l l i c i s , 

f o r s o m e u n k n o w n reason , are r a re ly a f fec ted , t h o u g h s u p p l i e d b y t h e s a m e 

n e r v e as t h e o the r s . T h e fee t g e n e r a l l y e s c a p e . T h e r e is h a r d l y e v e r a n y pain 

i n th is f o r m . 

ARSENIC NEURITIS 

T h i s o c c u r s in w o r k e r s in t r ades in w h i c h a rsen ic is u s e d — c e r t a i n c o l o u r i n g s 

c o n t a i n th is p o i s o n ; o r , o c c a s i o n a l l y w h e n t o o m u c h o f t h e d r u g has b e e n 

t a k e n in m e d i c i n e . 

S Y M P T O M S . — A r s e n i c a l pa ra lys i s r e semb le s t h e a l c o h o l i c t y p e in m a n y 

w a y s . T h e m o s t i m p o r t a n t s igns are : ( 1 ) Marked sensory symptoms, p a r e s -

thesia , anaesthesia, a n d p a i n . ( 2 ) The feet are m o r e a f f ec t ed t h a n t h e h a n d s , 

t h o u g h b o t h m a y suffer. ( 3 ) Skin eruptions are a p r o m i n e n t fea ture . 

Both lead and arsenic poisoning have many symptoms other than those 
of neuritis ; but with these we are not concerned. 

POST-DIPHTHERITIC NEURITIS 

T h i s a p p e a r s after recovery f r o m d i p h t h e r i a . 
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S Y M P T O M S . — 

ANAESTHESIA AND PARALYSIS OF THE SOFT PALATE, c a u s i n g ind i s t inc t 

s p e e c h , a n d d i f f icu l ty in s w a l l o w i n g , fluids r egu rg i t a t i ng t h r o u g h t h e n o s e 

b e c a u s e t h e p a r a l y s e d so f t pa l a t e h a n g s ine r t ly a n d c a n n o t shu t of f t h e nasal 

c a v i t y f r o m t h e t h r o a t . 

EYE SYMPTOMS.—The p o w e r o f a c c o m m o d a t i o n is l o s t a n d t h e r e m a y b e 

d i p l o p i a , o r d o u b l e v i s i o n , t h e p a t i e n t see ing t w o i m a g e s , a false a n d a t rue 

o n e . T h i s is d u e t o pa ra lys i s o f t h e in t r ins ic m u s c l e s o f t h e e y e . T h e r e m a y 

a l so b e a s q u i n t . 

THE LIMBS OR THE VAGUS NERVES are s o m e t i m e s a f f ec t ed . 

P R O G N O S I S . — T h i s is g o o d in all these f o r m s , c o m p l e t e r e c o v e r y b e i n g t h e 

rule . O c c a s i o n a l l y o n e o r m o r e m u s c l e s r e m a i n w e a k o r p o w e r l e s s . T h e 

r e c o v e r y , h o w e v e r , is o f t e n v e r y s l o w , a n d a y e a r o r m o r e m a y e l apse b e f o r e 

it is c o m p l e t e . V a g u s i n v o l v e m e n t is t h e c h i e f d a n g e r . 

T r e a t m e n t ( e .g . , f o r an a l c o h o l i c c a s e ) . 

EARLY PERIOD 

G E N E R A L T R E A T M E N T . — T h e p a t i e n t is k e p t in b e d , w i t h su i t ab l e a n d 

nour i sh ing f o o d , a n d a p p r o p r i a t e m e d i c a l t r e a t m e n t . O u r a i m s a t t h i s s t age 

are : ( 1 ) T o p r e v e n t c o n t r a c t u r e s a n d d e f o r m i t y b y a f fo rd ing p r o p e r s u p p o r t 

t o t h e l i m b s , a n d m a i n t a i n i n g m o b i l i t y in t h e j o i n t s . ( 2 ) T o re l i eve p a i n . 

S U P P O R T . — A p p r o p r i a t e sp l in ts s h o u l d b e p r o v i d e d ; th is p o i n t is t o o 

o f t en n e g l e c t e d . Cock-up splints s h o u l d b e u s e d f o r t h e h a n d s , a n d 'bed-boots', 

or , be t t e r stil l , l i gh t 'tin-shoes' f o r t h e fee t . A s a rule , t h e s e n e e d n o t c o m e 

a b o v e t h e k n e e . Sand-bags are o f t e n u s e d t o s u p p o r t t h e fee t , b u t t he se are 

unsa t i s f ac to ry , f o r i f t h e p a t i e n t tu rns o n t o his s ide o r pu l l s h i m s e l f u p in t h e 

b e d , t h e fee t m a y b e lef t u n s u p p o r t e d . I f t h e y h a v e t o b e u s e d t e m p o r a r i l y , 

a c r a d l e s h o u l d b e p r o v i d e d , a n d g r e a t ca re s h o u l d b e t a k e n t o see t h a t t h e t o e s 

are n o t p re s sed d o w n , o r a r ig id h a l l u x flexus m a y resul t , as w e l l as t r o u b l e 

w i t h t h e o t h e r t o e s . 

P H Y S I C A L T R E A T M E N T . — 

ELECTRICAL TREATMENT.—Radiant hea t a n d t h e c o n s t a n t c u r r e n t m a y b e 

u s e d t o r e l i eve p a i n . 

MASSAGE AND MOVEMENTS.—As s o o n as t h e p a t i e n t c a n b e a r it , v e r y 

g e n t l e m a s s a g e m a y b e t r i ed , c o n s i s t i n g a t first o n l y o f v i b r a t i o n s , a n d p o s s i b l y 

l igh t k n e a d i n g a n d ref lex s t r o k i n g . P a s s i v e ( r e l a x e d ) m o v e m e n t s s h o u l d b e 

g i v e n , w h e n p o s s i b l e , e s p e c i a l l y t o t h e l o w e r e x t r e m i t y . C o n t r a c t u r e s are rare 

in t h e a r m s , b u t c a n b e v e r y t r o u b l e s o m e in t h e l egs , fee t , a n d t o e s . T h e t o e s 

s h o u l d b e m o v e d g e n t l y a t all j o i n t s , a n d t h e a n k l e b r o u g h t i n t o ful l do r s i -

flexion ( the ca l f -musc l e s are r a re ly p a r a l y s e d ) . I f b o t h t h e an t e r io r t ib i a l 

g r o u p a n d t h e p e r o n e i a re a f fec ted , t h e f o o t m u s t n o t b e b r o u g h t i n t o full i n v e r -

s ion o r e v e r s i o n , b u t m o v e d ca re fu l ly in a sma l l m i d d l e r a n g e , i n v e r s i o n , t h e 

m o r e i m p o r t a n t m o v e m e n t , b e i n g ca r r i ed a l i t t le fu r the r t h a n e v e r s i o n . 

LATE PERIOD (STAGE OF RECOVERY) 

T o o u r ear l ier a i m s , w e n o w a d d t h a t o f re-education in movement as s o o n as 
p o w e r r e tu rns . 

S U P P O R T . — T h e sp l in ts are r e t a ined as l o n g as nece s sa ry . T h e fee t s h o u l d 

b e sp l in t ed at night un t i l t h e m u s c l e s are q u i t e s t r o n g . T h e h a n d sp l in ts m a y 

b e r e m o v e d m u c h s o o n e r . ( N . B . — T h e reverse is t h e c a s e in l e a d p o i s o n i n g . ) 

P H Y S I C A L T R E A T M E N T . — 

MASSAGE.—This m a y b e s t r e n g t h e n e d as t h e p a t i e n t i m p r o v e s . W h e n all 
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t ende rness has p a s s e d a w a y f r o m t h e n e r v e s a n d m u s c l e s , t h e l igh t , b r i sk , s t i m u -

la t ing m o v e m e n t s su i t ab le f o r a t y p i c a l l o w e r m o t o r n e u r o n l e s ion m a y b e u s e d . 

T h e masseuse m u s t n o t b e in a hu r ry , h o w e v e r ; t h e t r e a t m e n t m u s t n e v e r b e 

pa infu l . N e r v e f r ic t ions a n d v i b r a t i o n s , a n d h a c k i n g , are a d d e d as t h e n e r v e s 

r e c o v e r , a n d t h e a t r o p h i e d m u s c l e s b e g i n t o fill o u t aga in . 

A s a rule t h e l i m b s o n l y are t r ea t ed . D r . M e n n e l l r e c o m m e n d s g e n e r a l 

m a s s a g e f o r cases o f l e a d a n d a rsen ic p o i s o n i n g . T h i s w o u l d , u n d o u b t e d l y , b e 

m o s t benef ic ia l t o t h e pa t i en t , b u t , u n f o r t u n a t e l y , w h e n all f o u r l i m b s h a v e 

t o b e m a s s a g e d , a n d r e - e d u c a t i o n exe rc i ses p r a c t i s e d as w e l l , t i m e is a p t t o 

fail o n e . A b d o m i n a l m a s s a g e , a t least , m a y b e g i v e n o n c e o r t w i c e a w e e k . 

PASSIVE MOVEMENTS.—These m u s t b e c o n t i n u e d . W h e n t h e m u s c l e s are 

suf f ic ien t ly r e c o v e r e d t o b e a r s t r e t ch ing , t h e las t deg rees o f m o b i l i t y m u s t 

b e r ega ined b y f o r c e d m o v e m e n t s . 

RE-EDUCATION EXERCISES.—In o r d e r t o c a r r y these o u t success fu l ly , t h e 

m a s s e u s e m u s t k n o w e x a c t l y h o w t h i n g s s t a n d w i t h he r pa t i en t . A c c u r a t e 

k n o w l e d g e o f a n a t o m y is essent ia l , f o r she has t o d e t e r m i n e w h i c h m u s c l e s are 

p a r a l y s e d , a n d w h i c h n e r v e s — o r n e r v e b r a n c h e s — a r e o u t o f a c t i o n . N o t w o 

ca se s are a l ike , n o r are t h e t w o a r m s , o r legs , o f t h e s a m e p a t i e n t a l w a y s 

s imi l a r ly a f fec ted . V a r i a t i o n s are c o m m o n in t h e d e b i l i t y t y p e o f neur i t i s . 

F o r i n s t ance , t h o u g h t h e e x t e n s o r s o f wr i s t a n d fingers are n e a r l y a l w a y s in 

t r o u b l e , t h e m u s c l e s s u p p l i e d b y t h e m e d i a n n e r v e m a y b e a f fec ted in o n e 

h a n d , a n d t h o s e s u p p l i e d b y t h e u lna r n e r v e in t h e o t h e r ; o r b o t h these n e r v e s 

m a y suffer o n o n e s ide , a n d o n e o n t h e o the r . H a v i n g a sce r t a ined p r e c i s e l y 

w h a t is w r o n g , a n d , i f p o s s i b l e , t e s t e d t h e m u s c l e s e l ec t r i ca l ly , t h e m a s s e u s e 

wi l l p r o c e e d t o dea l w i t h t h e s i tua t ion , exe rc i s ing e a c h r e c o v e r i n g m u s c l e , 

e l i m i n a t i n g ' t r i c k ' m o v e m e n t s (see p p . 1 6 0 , 1 6 1 , 1 6 4 ) , w a t c h i n g c l o s e l y t h e 

p rog re s s o f r e c o v e r y , a n d p o i n t i n g o u t t h e s igns o f i m p r o v e m e n t t o a p a t i e n t 

w h o m a y w e l l b e d e p r e s s e d a n d d i s c o u r a g e d b y t h e l e n g t h o f his i l lness . 

Pa r t i cu l a r ca re is r e q u i r e d w h e n t w o a n t a g o n i s t i c m u s c l e s , o r g r o u p s o f m u s c l e s , 

are p a r a l y s e d , e .g. , t ib ia l is an t i cus a n d t h e p e r o n e i , o r o p p o n e n s po l l i c i s a n d 

t h e e x t e n s o r s o f t h e t h u m b . L i k e t h e pa s s ive m o v e m e n t s , t h e a c t i v e o n e s m u s t 

a t first b e g i v e n in middle range, s o t h a t ne i the r g r o u p m a y b e s t r e t ched . 

T h e s a m e genera l rules m u s t b e o b s e r v e d as in a n y o t h e r l o w e r m o t o r n e u r o n 

les ion (see p . 1 2 8 ) . F o r e x e r c i s e s , see t h o s e s u g g e s t e d f o r i n d i v i d u a l n e r v e 

l es ions ( C h a p t e r X I I ) . 

Order of Recovery of the Muscles.—Of t h e e x t e n s o r s in t h e f o r e a r m , t h o s e 

o f t h e wr i s t g e n e r a l l y r e c o v e r first, t h e n t h e e x t e n s o r c o m m u n i s d i g i t o r u m , 

a n d , finally, t h e e x t e n s o r s o f t h e t h u m b . I n t h e l egs , e i ther t h e e x t e n s o r l o n g u s 

ha l luc i s o r t h e t ib ia l i s a n t i c u s m a y b e t h e las t t o rega in p o w e r . 

FARADISM m a y n o w b e u s e d w i t h a d v a n t a g e . 

CO-ORDINATION EXERCISES.—When t h e r e c o v e r y o f i n d i v i d u a l m u s c l e s is 

w e l l a d v a n c e d , t h e p a t i e n t m u s t b e t a u g h t t o c o - o r d i n a t e his m o v e m e n t s , a n d 

u se t h e l i m b s n o r m a l l y . 

The Hands.—The fine m o v e m e n t s o f t h e h a n d s are diff icul t t o rega in . 

W h e n o n c e h e has m a s t e r e d t he m o r e difficult exe rc i ses in t h e lists, t h e p a t i e n t 

m a y p rac t i se t h e f o l l o w i n g a c t i o n s : W r i t i n g ; h a n d l i n g o f smal l o b j e c t s ; 

t h r e a d i n g o f l a rge b e a d s o n s t r ing ; t y i n g e a c h b e a d o n t o t h e s t r ing w i t h a 

k n o t ; kn i t t i ng a n d c r o c h e t w i t h la rge need les a n d coa r se w o o l ; t h r e a d i n g 

b e a d s w i t h need l e a n d c o t t o n ; use o f kn i fe a n d f o r k . I n t h e ca se o f a w o m a n : 

s e w i n g w i t h w o o l o n coa r se c a n v a s — c r o s s - s t i t c h w i t h a b l u n t w o o l need l e ; t h e n 

s e w i n g w i t h a l a rge d a r n i n g need le o n sof t ma te r i a l ; p rog res s t o finer s e w i n g ; 

use o f sc issors , m a k i n g b u t t o n h o l e s , t h r e a d i n g need les , c u t t i n g o u t p i c tu r e s , 

e t c . I n t h e case o f a m a n , s e w i n g m a y b e r e p l a c e d b y a n y fine m o v e m e n t s h e 

is a c c u s t o m e d t o p e r f o r m . 
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Re-education in Walking.—This m u s t n o t b e b e g u n t o o s o o n , t h a t i s , 

un t i l t h e i n v e r t o r s h a v e r e g a i n e d sufficient s t r eng th t o p r e v e n t a b a d s t a n d i n g 

p o s i t i o n . T h e c a l f m u s c l e s , m e a n w h i l e , m u s t n o t h a v e b e e n n e g l e c t e d . E x e r -

c i ses in s i t t ing wi l l b e g i v e n first. T h e n t h e p a t i e n t is a l l o w e d t o t r y a n d s t a n d , 

w i t h s u p p o r t , t h e w e i g h t o n t h e o u t e r s ides o f t h e fee t . A l i t t le la ter , h e t a k e s 

s ingle s teps f o r w a r d a n d b a c k , a n d r e - e d u e a t i o n g r a d u a l l y p rog re s se s in t h e 

usua l m a n n e r , b u t v e r y s l o w l y . A ' v a l g u s w e d g e ' (see p . 1 7 2 ) s h o u l d b e w o r n 

o n t h e shoes f o r s o m e t i m e , a n d t h e p a t i e n t s h o u l d b e c a r e f u l l y w a t c h e d f o r 

s igns o f flat-foot. 

A c o u r s e o f gene ra l exe rc i se s m a y w e l l b e g i v e n a t t h e c o n c l u s i o n o f t h e p a t i e n t ' s 

t r e a t m e n t . 

I I . C R A M P 

A spas t i c c o n d i t i o n , d u e t o o v e r - c o n t r a c t i o n o f t h e m u s c l e s , w i t h o u t r e l a x a t i o n 

— i n o t h e r w o r d s , a tetanus. T h e n a m e c r a m p is g e n e r a l l y g i v e n t o t h e tonic 

v a r i e t y o f s p a s m — t h a t is , t o a c o n d i t i o n o f fixed s p a s m — r a t h e r t h a n t o a ser ies 

o f s p a s m o d i c j e r k s (clonic s p a s m ) . 

E T I O L O G Y . — C r a m p is a s y m p t o m , n o t a d i sease in itself. I t is d u e e i the r 

t o i r r i t a t ion o f a n e r v e b y pressure , o r t o i n c r e a s e d e x c i t a b i l i t y in a m o t o r n e r v e 

w h i c h f o r s o m e r e a s o n is in p o o r c o n d i t i o n . T h e gene ra l h e a l t h m a y b e a t fau l t , 

b u t s o m e k i n d s o f c r a m p a p p e a r in p e o p l e w h o s e e m t o b e o t h e r w i s e q u i t e 

h e a l t h y . I t s o m e t i m e s a c c o m p a n i e s r h e u m a t i s m . 

C r a m p v e r y f r e q u e n t l y o c c u r s in t h e c a l f m u s c l e s , o r in t h e so l e o f t h e f o o t 

( in te rosse i ) , a n d s o m e t i m e s in t h e s t e r n o m a s t o i d ( in r h e u m a t i c t o r t i c o l l i s ) , t h e 

q u a d r i c e p s , o r t h e a b d o m i n a l m u s c l e s . O t h e r m u s c l e - g r o u p s are a l so a t t a c k e d , 

b u t less c o m m o n l y . 

G a s t r o c n e m i u s C r a m p 

G a s t r o c n e m i u s c r a m p , o r c r a m p in t h e c a l f m u s c l e s , is a f o r m w h i c h h a s 

b e e n e x p e r i e n c e d b y m o s t p e o p l e a t s o m e t i m e o r a n o t h e r , g e n e r a l l y w h i l e in 

b e d a t n igh t . I t is b r o u g h t a b o u t b y an over-strong plantar-flexion of the foot, 

w h e t h e r p a s s i v e — p r o d u c e d b y t h e p ressure o f h e a v y b e d - c l o t h e s — o r a c t i v e . 

T h e p a t i e n t ' s h e a l t h m a y b e o t h e r w i s e g o o d . T h e r e m a y b e , h o w e v e r , d e e p 

( i n t r a m u s c u l a r ) v a r i c o s e v e i n s in t h e cal f . 

A s imi la r c o n d i t i o n is t h e v e r y d a n g e r o u s c r a m p w h i c h is s o m e t i m e s t h e c a u s e 

o f a b a t h i n g fa ta l i ty . S t r o n g w o r k o f t h e l eg m u s c l e s a n d t h e c o l d n e s s o f t h e 

w a t e r p r o d u c e c r a m p o f s o m e m u s c l e - g r o u p in t h e leg , a n d d i s ab l e t h e s w i m m e r . 

S Y M P T O M S . — T h e r e is intense tonic spasm of the gastrocnemius, w h i c h feels 
as h a r d as i r o n . The pain is very severe d u r i n g t h e a t t a c k . T h e m u s c l e s a re 
s o m e t i m e s t e n d e r in t h e i n t e rva l s b e t w e e n t h e a t t a c k s . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — 

DURING THE ATTACK 

W h e n a n a t t a c k o f c r a m p o c c u r s , a n y o n e p r e s e n t s h o u l d t r y t o s t r e t c h t h e 
a f fec ted m u s c l e g r o u p . I n th i s ca se , t h e knee should be straightened and the 

ankle dorsiflexed. T h e p a t i e n t is g e n e r a l l y u n a b l e t o r e a c h his f o o t t o d o th i s 
f o r h imsel f , a n d i t is i m p o s s i b l e f o r h i m t o do r s i f l ex i t a c t i v e l y aga in s t t h e s p a s m 
o f t h e p o w e r f u l c a l f m u s c l e s . ( A n y o n e s u b j e c t t o th i s f o r m o f c r a m p a t n i g h t 
g e n e r a l l y rises a n d t r ies t o w a l k , s ince , w h e n h e is p u t t i n g his f o o t t o t h e g r o u n d , 
t h e a n k l e is d o r s i f l e x e d b y t h e w e i g h t o f his b o d y . ) I f a sk i l l ed w o r k e r is p r e sen t , 
she m a y a d d s o o t h i n g s t r o k i n g s a n d r h y t h m i c k n e a d i n g . 

I f t h e c r a m p affects t h e quadriceps, t h e k n e e s h o u l d b e fully flexed. 
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BETWEEN ATTACKS 

MASSAGE.—Deep m a s s a g e o f t h e a f f ec t ed l i m b o r l i m b s is g i v e n , w i t h 

p r e c a u t i o n s as r ega rds v a r i c o s e v e i n s , i f s u c h b e p r e s e n t (see C h a p t e r X X ) . 

B a n d a g e s t o s u p p o r t t h e v e i n s s h o u l d b e w o r n i f a n y o f t h e l a t t e r a re 

superf ic ia l . 

PASSIVE AND ACTIVE MOVEMENTS.—These are g i v e n t o all j o i n t s , t h e m o v e -

m e n t t h a t c ause s t h e c r a m p n o t b e i n g ca r r i ed t o t h e l im i t . F l e x i o n o f t h e 

k n e e s h o u l d b e g i v e n w i t h t h e a n k l e do r s i f l exed . T h e p a t i e n t s h o u l d n o t p l an t a r -

f lex t h e a n k l e s t r o n g l y , n o r s h o u l d t h e o p e r a t o r c a r r y th i s m o v e m e n t t o i ts 

e x t r e m e l im i t p a s s i v e l y , s ince i t is th i s p l an t a r - f l ex ion w h i c h g e n e r a l l y b r i n g s 

o n t h e c o n t r a c t i o n o f t h e g a s t r o c n e m i u s , a n d n o t f l ex ion o f t h e k n e e . A p a r t 

f r o m th is , all free a c t i v e exe rc i s e s are g o o d f o r th i s c o n d i t i o n . 

If the patient is weak or debilitated, gene ra l m a s s a g e a n d g r a d u a t e d exe rc i s e s 

are n e c e s s a r y . 
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CHAPTER XIV 

FUNCTIONAL NERVOUS DISEASES 

Neurasthenia—Hysteria—Spasmodic torticollis—Occupation neuroses—Epilepsy. 

THE s t u d y o f f u n c t i o n a l n e r v o u s d isease is m o s t in te res t ing , b u t as , g e n e r a l l y 

s p e a k i n g , i t is t h e affair o f t h e p s y c h o l o g i s t r a the r t h a n o f t h e m a s s e u s e , w e 

c a n d o n o m o r e here t h a n c o n s i d e r br ie f ly s o m e o f i ts p h y s i c a l m a n i f e s t a t i o n s 

a n d t he i r t r e a t m e n t as far as t he se c o n c e r n us as m e d i c a l g y m n a s t s . 

B r o a d l y speak ing , w e m e e t w i t h t w o t y p e s , t h e n e u r a s t h e n i c a n d t h e hys t e r i ca l . 

T h e f o r m e r — t h a t is , i f i t is u n d e r s t o o d t o m e a n m e r e l y n e r v o u s e x h a u s t i o n 

u n c o m p l i c a t e d b y a n y hys t e r i ca l e l e m e n t — d e r i v e s g rea t benef i t f r o m p h y s i c a l 

t r e a t m e n t , a n d m a y b e d e a l t w i t h b y a n y w o r k e r t e m p e r a m e n t a l l y su i t ed t o 

cases o f th i s k i n d . T h e l a t t e r n e e d s sk i l led p s y c h i c a l t r e a t m e n t , a n d unless 

s u c h is f o r t h c o m i n g , exe rc i se s m a y b e useless , a n d m a s s a g e o f t e n def in i te ly 

ha rmfu l . 

Cer ta in c o n d i t i o n s , s u c h as s p a s m o d i c to r t i co l l i s a n d t h e s o - c a l l e d o c c u p a t i o n 

neuroses , a p p e a r t o b e p a r t l y p h y s i c a l a n d p a r t l y p s y c h i c a l in o r ig in . S o m e -

t i m e s o n e o f these e l e m e n t s p r e p o n d e r a t e s , s o m e t i m e s t h e o t h e r . 

N E U R A S T H E N I A 

E T I O L O G Y . — 

PREDISPOSING CAUSES.—The neu ra s then ic c o n d i t i o n g e n e r a l l y arises af ter a 

l o n g p e r i o d o f o v e r w o r k , ove r s t r a in , w o r r y , o r e m o t i o n . T h e r e is in all o f u s 

a ce r ta in a m o u n t o f n e r v o u s p o t e n t i a l o r f o r c e ( M e n n e l l ) . I n s o m e p e o p l e i t 

i s e x h a u s t e d s o o n e r t h a n in o the r s , b u t t he re is a ce r t a in p o i n t in e v e r y h u m a n 

b e i n g w h e n t h e l i m i t o f e n d u r a n c e is r e a c h e d . M a n y p e o p l e h a v e b e e n w o r k i n g 

h e r o i c a l l y aga ins t terrif ic o d d s f o r y e a r s b e f o r e t h e b r e a k d o w n c o m e s . A s 

D r . M e n n e l l r e m a r k s , t h e n e u r a s t h e n i c is n o t a p e r s o n t o b e desp i sed , b u t o n 

t h e c o n t r a r y , is o f t e n m u c h t o b e a d m i r e d . * 

EXCITING CAUSES.—These c o n s i s t o f : ( 1 ) V a r i o u s i n f e c t i v e d iseases , s u c h 

as inf luenza ; gas t r i c o r in tes t ina l d iseases ; o r g a n i c n e r v o u s d iseases ( t a b e s , 

d i s s e m i n a t e d sc leros is , n e u r i t i s ) ; o r c o n s t i t u t i o n a l d iseases . ( 2 ) T r a u m a s , o r 

s h o c k s c o n n e c t e d w i t h a c c i d e n t s ( a n e x a m p l e o f ' t r a u m a t i c n e u r a s t h e n i a ' is 

t h e d e v e l o p m e n t o f ' r a i l w a y s p i n e ' a f te r a r a i l w a y a c c i d e n t ) . ( 3 ) D r u g - t a k i n g . 

( 4 ) E y e - s t r a i n . 

S Y M P T O M S . — 

ONSET.—This is g r a d u a l . 

PSYCHICAL SYMPTOMS.—The p a t i e n t is depressed, introspective, a n d self-

centred. H e c a n n o t t a k e his m i n d off his s y m p t o m s , w h i c h in m o s t cases h e 

d iscusses c o n t i n u a l l y w i t h a n y o n e w h o wi l l l i s ten t o h i m . H e is n e r v o u s , 

i r r i table , a n d s u b j e c t t o fits o f a n g e r w i t h o u t a d e q u a t e c a u s e , a n d finds h i m -

sel f u n a b l e t o c o n c e n t r a t e o n w h a t he is d o i n g . 

* Principles and Practice of Massage. 
13 
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BODILY SYMPTOMS.—These v a r y in different i n d i v i d u a l s . I n t r a u m a t i c 

neuras then ia , t h e y c e n t r e r o u n d t h e p a r t w h i c h w a s t h e site o f t h e i n ju ry . I f 

t h e c o n d i t i o n is n o t d u e t o t r a u m a , t h e p a t i e n t suffers f r o m a v a g u e f o r m o f ill 

hea l th . H e b e c o m e s v e r y t i r ed a n d o f t e n persp i res p r o f u s e l y o n s l ight e x e r -

t i o n ; t h e m u s c l e s b o t h o f t h e l i m b s a n d e y e s are w e a k a n d eas i ly e x h a u s t e d . 

H e o f t e n c o m p l a i n s o f pains in his back or head, o r o f s eve re h e a d a c h e . The 

pulse is quick, a n d the blood-pressure low ( f r o m w e a k n e s s o f t h e h e a r t - m u s c l e , 

a n d loss o f t o n e o f t h e musc le - f ib res o f t h e wa l l s o f t h e vesse l s ) . T h e r e m a y 

b e o t h e r c i r c u l a t o r y s y m p t o m s , s u c h as palpitations a n d coldness of the 

extremities. Indigestion a n d constipation are usua l fea tures . T h e r e m a y b e 

tremors in t h e l i m b s , b u t n e v e r real pa ra lys i s o r anaesthesia, unless t h e p a t i e n t 

is also hys t e r i ca l . 

INSOMNIA is a n a l m o s t i nva r i ab l e s y m p t o m , m a i n l y d u e t o t h e p a t i e n t ' s 

i n a b i l i t y t o r e l a x his m u s c l e s . I f t h e n e r v e s are e x h a u s t e d , t h e y b e c o m e o v e r -

e x c i t a b l e , a n d t h u s t h e m u s c l e s are k e p t in a c o n t i n u a l s ta te o f o v e r - t o n e b e c a u s e 

o f t h e messages c o n s t a n t l y b r o u g h t d o w n t o t h e m b y t h e i r r i table n e r v e s . M i n d 

a n d m u s c l e s , i t m u s t b e r e m e m b e r e d , r e a c t o n e a c h o t h e r , a n d a p e r s o n in a 

s ta te o f a n x i e t y c a n n e v e r r e l ax . O n t h e o t h e r h a n d , i f w e c a n i n d u c e m u s c l e 

r e l a x a t i o n , w e shal l b e a b l e t o d o m u c h t o w a r d s c a l m i n g t h e m i n d . T h e f a c t 

o f th i s c o n n e c t i o n b e t w e e n m u s c u l a r c o n t r a c t i o n a n d m e n t a l t e n s i o n is t o o 

o f t e n f o r g o t t e n . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — N e u r a s t h e n i c pa t i en t s u s e d a t o n e t i m e t o b e 

sen t f o r a ' r e s t - c u r e ' , w h i c h m e a n t a c o u r s e o f Weir-Mitchell treatment. T h i s 

c o n s i s t e d o f c o m p l e t e res t in b e d w i t h spec ia l d ie t , t h e p a t i e n t n o t b e i n g a l l o w e d 

t o see a n y o n e e x c e p t t h e d o c t o r , nurse , a n d m a s s e u s e , o r , in s o m e cases , e v e n t o 

read . A m o d i f i e d f o r m o f th i s t r e a t m e n t is n o w m o r e o f t e n a d o p t e d . T h e 

p a t i e n t r ema ins in b e d f o r a ce r t a in t i m e , s a y a m o n t h . H e m u s t b e r e m o v e d 

f r o m his c u s t o m a r y su r round ings , a n d v i s i to r s , i f a l l o w e d a t al l , s h o u l d b e rare . 

R e l a t i v e s are g e n e r a l l y b e s t e x c l u d e d , s ince t h e y t e n d t o r e m i n d t h e p a t i e n t o f 

t h e wor r i e s o f his o r d i n a r y l i fe ; a n d t h e y s h o u l d b e r e q u e s t e d n o t t o w r i t e t o o 

o f t e n t o t h e pa t i en t , o r a t l eas t t o refrain f r o m w o r r y i n g h i m b y t he i r l e t t e r s— 

o r t e l l ing h i m t o ' p u l l h i m s e l f t o g e t h e r ' . 

T h e diet s h o u l d b e v e r y nour i sh ing , b u t t h e p a t i e n t s h o u l d n o t — a s u n d e r 

t h e o l d r e g i m e — b e f o r c e d t o ea t , b u t r a the r p e r s u a d e d t o d o s o . H i s a p p e t i t e 

wi l l i m p r o v e g r a d u a l l y w i t h his gene ra l hea l th . 

I n less s eve re b r e a k d o w n s , a h o l i d a y in t h e c o u n t r y o r b y t h e sea, w i t h c o n -

gen ia l s u r r o u n d i n g s a n d o c c u p a t i o n s , a n d w i t h f r e e d o m f r o m anx ie t i e s , w i l l 

o f t e n effect a c u r e . 

P H Y S I C A L T R E A T M E N T . — O u r a i m s in s u c h cases are , first, t o t e a c h t h e 

p a t i e n t t o r e l ax , in o r d e r t h a t h e — o r s h e — m a y b e a b l e t o rest ; s e c o n d l y , 

w h e n the s t age o f e x h a u s t i o n is pas t , t o s t r eng then t h e m u s c l e s , a n d t o n e u p 

t h e w h o l e b o d y . 

EARLY STAGE 

T h e p a t i e n t — m o r e o f t e n a w o m a n — i s a t first t r e a t e d b y gene ra l m a s s a g e 

o n l y . I f p o s s i b l e , t he r e s h o u l d b e t w o s e a n c e s — o n e in t h e m o r n i n g , p r e f e r a b l y 

a t a b o u t e l e v e n o ' c l o c k ; a n d t h e s e c o n d in t h e e v e n i n g , af ter she is s e t t l ed 

d o w n f o r t h e n igh t . 

THE MORNING TREATMENT.— 
Position of Patient.—For l i m b , ches t , a n d a b d o m i n a l m a s s a g e , t he 

p a t i e n t s h o u l d b e in c r o o k - h a l f - l y i n g . T h e a t t a i n m e n t o f r e l a x a t i o n be ing 
t h e m a i n o b j e c t o f o u r t r e a t m e n t , i t is o b v i o u s t h a t t h e p a t i e n t ' s p o s i t i o n is oi 
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s u p r e m e i m p o r t a n c e . She m u s t b e q u i t e c o m f o r t a b l e a n d a t he r ease , e v e r y 

p a r t o f t he b o d y b e i n g ca re fu l ly s u p p o r t e d . C u s h i o n s s h o u l d b e p l a c e d u n d e r 

t h e e l b o w s a n d k n e e s ; t h e p i l l o w s u n d e r t h e h e a d s h o u l d b e so a r r a n g e d t h a t 

i t rests c o m f o r t a b l y u p o n t h e m , t h e n e c k a n d t h r o a t m u s c l e s b e i n g t h u s o u t o f 

a c t i o n . T h e p a t i e n t m u s t b e k e p t w a r m , w i t h l i gh t c o v e r i n g s , a n d a h o t -

w a t e r b o t t l e i f she requ i res o n e . 

Relaxation.—The o p e r a t o r has n o w t o o b t a i n as c o m p l e t e a r e l a x a t i o n 

as p o s s i b l e o f t h e l i m b s , h e a d , a n d t r u n k m u s c l e s . S h e wi l l raise t h e p a t i e n t ' s 

a r m s , o r m a k e t h e p a t i e n t raise t h e m , a n d le t t h e m fall o n t h e c u s h i o n s , ins t ruc t -

i n g t h e p a t i e n t t o le t t h e m d r o p as a d e a d w e i g h t . She wi l l d o t h e s a m e w i t h 

t h e legs , f l ex ing h i p a n d k n e e s l igh t ly , a n d a l l o w i n g t h e m t o fall b a c k o n t h e 

s u p p o r t i n g p i l l o w ; t h e n t h e knees m a y b e p re s sed t o g e t h e r a n d a l l o w e d t o d r o p 

g e n t l y apar t , in o r d e r t o r e l a x t h e a d d u c t o r s o f t h e t h i g h . T h e p a t i e n t s h o u l d 

c o n t r a c t her b a c k m u s c l e s , a r ch ing t h e sp ine , a n d t h e n r e l a x t h e m ; she s h o u l d 

raise he r h e a d — p u t t i n g t h e a b d o m i n a l a n d p r e v e r t e b r a l m u s c l e s i n t o a c t i o n — 

a n d le t i t fall b a c k o n t h e p i l l o w ; t h e n t h e h e a d s h o u l d b e r o l l e d g e n t l y f r o m 

s ide t o s ide t o g e t r id o f t h e t e n s i o n o f t h e n e c k m u s c l e s ; she s h o u l d ' s c r e w 

u p her f a c e ' , a n d t h e n le t i t r e l ax . F i n a l l y , she s h o u l d t a k e s e v e r a l d e e p 

b rea ths , r e tu rn ing g r a d u a l l y t o n o r m a l q u i e t b r e a t h i n g . T h e o p e r a t o r s h o u l d 

tel l t h e p a t i e n t t o ' g i v e u p he r w e i g h t en t i r e ly t o t h e b e d ' . T h e v a l u e o f t h e 

o p e r a t o r ' s m a n n e r d u r i n g al l t h i s c a n n o t b e o v e r - r a t e d . I t s h o u l d sugges t r e s t 

a n d r e l a x a t i o n . T h i s is e v e n m o r e i m p o r t a n t b e f o r e t h e e v e n i n g t r e a t m e n t . 

T o c o n v e y s u g g e s t i o n in th is w a y is m u c h m o r e e f fec tua l , a n d safer , t h a n t o 

m a k e a def ini te p r o m i s e t h a t t h e p a t i e n t shal l s leep be t t e r . 

T h e p a t i e n t s h o u l d b e d i s t u r b e d as l i t t le as p o s s i b l e d u r i n g t r e a t m e n t . F o r 

th i s reason , she s h o u l d w e a r su i t ab le g a r m e n t s , o r s h o u l d b e w r a p p e d in l i gh t 

b l anke t s , so t h a t t h e v a r i o u s pa r t s o f t h e b o d y m a y b e e x p o s e d a n d r e - c o v e r e d 

in t u rn w i t h o u t fuss o r d i f f icu l ty . F o r b a c k m a s s a g e she m a y t u r n q u i e t l y o n 

t o her s ide , o r o n t o he r f a c e i f she prefers i t . 

Massage.—In t h e ea r ly s tages , th i s m u s t b e v e r y r h y t h m i c a n d s o o t h i n g 

in cha rac t e r . I t wi l l c o n s i s t m a i n l y o f s t r o k i n g m o v e m e n t s , w i t h s l o w , f a i r ly 

d e e p k n e a d i n g s w i t h t h e p a l m o f t h e h a n d , a n d eff leurage. ' F a n c y ' m o v e -

m e n t s are n o t a p p r o p r i a t e , n o r s h o u l d t h e m a s s e u s e m a k e use o f a g r e a t 

v a r i e t y o f d i f ferent m o v e m e n t s . She s h o u l d pass f r o m o n e t o a n o t h e r w i t h o u t 

b r e a k i n g he r r h y t h m , t a k i n g he r h a n d s of f t h e p a t i e n t , o r c h a n g i n g he r o w n 

p o s i t i o n m o r e t h a n is a b s o l u t e l y nece s sa ry . A l l t h e s e t h ings p r o d u c e a fee l ing 

o f unres t fulness . I f a n y pa r t i cu l a r m o v e m e n t a p p e a r s t o i r r i ta te t h e p a t i e n t , 

i t s h o u l d b e d i s c o n t i n u e d , a n d s o m e o t h e r s u b s t i t u t e d f o r i t . A n y h y p e r -

sens i t ive a rea in t h e b o d y m u s t b e t r e a t e d w i t h g rea t c a r e . I t s h o u l d b e 

a p p r o a c h e d g r a d u a l l y , a n d s h o u l d b e t h e las t p a r t t o b e t r e a t e d ( M e n n e l l ) . 

Abdominal massage s h o u l d c o n s i s t o f s t rok ing , k n e a d i n g , a n d fine 

v i b r a t i o n s . L i v e r m a s s a g e is bes t o m i t t e d in t h e e a r l y s tages , as t o o s t i m u l a t i n g . 

Massage for the head and face s h o u l d b e i n c l u d e d i f t h e p a t i e n t suffers 

f r o m h e a d a c h e o r neura lg ia , o r i f she l ikes i t a n d finds i t s o o t h i n g . 

THE EVENING TREATMENT.— 
T h i s t r e a t m e n t is f o r t h e p u r p o s e o f m a k i n g t h e p a t i e n t s l eep ; i f she is 

a l r e a d y s l eep ing w e l l , i t w i l l n o t b e neces sa ry , a n d , in a n y c a s e , as s o o n as 

t h e i n s o m n i a h a b i t is b r o k e n , a n d t h e p a t i e n t c a n d o w i t h o u t i t , i t s h o u l d b e 

d i s c o n t i n u e d . 

I n s o m n i a , o f c o u r s e , c a n b e c a u s e d b y o t h e r t h ings t h a n neuras then ia . I t 

m a y b e t h e resul t o f i n d i g e s t i o n , flatulence, o r s o m e o t h e r k i n d o f p a i n o r dis-

c o m f o r t . W o r r y o r g r i e f are f r e q u e n t causes o f s leeplessness , o r a t l eas t o f 

d i s t u r b e d s l eep . A h a b i t is eas i ly e s t ab l i shed b y a n y o n e o f t he se p h y s i c a l o r 

e m o t i o n a l d i s t u r b a n c e s , a n d i t m a y c o n t i n u e l o n g af ter t h e o r ig ina l c a u s e has 
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c e a s e d t o ex i s t . T h e t r e a t m e n t , d e s c r i b e d b e l o w , is m u c h t h e s a m e in all t h e s e 

cases , e x c e p t in t h o s e o f hys t e r i ca l o r ig in , w h i c h requ i re p s y c h o l o g i c a l ra ther t h a n 

p h y s i c a l m e t h o d s o f t r e a t m e n t . S o m e t i m e s t h e h a b i t o f i n s o m n i a m a y b e b r o k e n 

in o n e o r t w o t r e a t m e n t s ; in o t h e r cases t h e p r o c e s s o f cu re is l o n g a n d s l o w . 

Preparation of the Patient.—The p a t i e n t s h o u l d b e q u i t e r e a d y t o se t t l e 

d o w n , a n d t h e r o o m p r e p a r e d f o r t h e n i g h t — t h e w i n d o w s o p e n e d , t h e fire 

m a d e u p , o r t h e g a s - s t o v e p u t o u t , t h e p a t i e n t ' s b e d c l o t h e s a r r a n g e d as she 

wi shes , he r h o t - w a t e r b o t t l e filled i f she n e e d s o n e . N o t h i n g s h o u l d b e lef t t o 

b e d o n e af ter he r t r e a t m e n t . I n a p r i v a t e h o u s e t h e p a t i e n t ' s f r iends m u s t 

s a y g o o d - n i g h t t o he r b e f o r e t h e t r e a t m e n t beg ins , a n d n o o n e s h o u l d e n t e r 

t h e r o o m af ter it has b e g u n . T h e l igh t in t h e r o o m s h o u l d n o t b e t o o b r i g h t ; 

a s ingle s h a d e d e l ec t r i c l a m p is q u i t e e n o u g h . 

Massage.— 

1. T h e p a t i e n t s h o u l d b e m a d e t o r e l ax as c o m p l e t e l y as p o s s i b l e . 

2 . T h e arms and legs s h o u l d b e t r ea t ed , t h e t y p e o f m a s s a g e b e i n g t h e s a m e 

as t h a t u s e d in t h e m o r n i n g seance , b u t e v e n s l o w e r a n d qu ie te r . Ef f l eurage , 

k n e a d i n g , a n d s t r ok ing s h o u l d s u c c e e d e a c h o t h e r in d u e o rde r . A b d o m i n a l 

m a s s a g e is o m i t t e d . 

3 . A f t e r t h e l i m b m a s s a g e , final p r e p a r a t i o n s f o r s leep s h o u l d b e m a d e . T h e 

d ress ing j a c k e t , o r a n y g a r m e n t n o t r equ i r ed a t n igh t , s h o u l d b e r e m o v e d . A 

shawl , o r s o m e eas i ly r e m o v a b l e c o v e r i n g , m a y b e s u b s t i t u t e d f o r i t i f nece s sa ry . 

I f t h e p a t i e n t is in t h e h a b i t o f t a k i n g h o t m i l k , e t c . , she s h o u l d d o s o a t t h i s 

t i m e . F r o m n o w o n w a r d s she s h o u l d n o t t a lk . She s h o u l d b e t o l d t h a t a f te r 

t h e n e c k m a s s a g e she is t o m o v e g e n t l y i n t o w h a t e v e r p o s i t i o n she prefers f o r 

t h e n igh t . F i n a l l y , t h e l i gh t is p u t o u t , o r h e a v i l y s h a d e d — t h e s u d d e n e x t i n g -

u i sh ing o f a l i gh t l a t e r m a y q u i t e p o s s i b l y w a k e a s l eep ing pa t i en t , o r s t a r t l e 

o n e w h o is a l m o s t a s l e e p — a n d t h e las t s t age o f t h e t r e a t m e n t b e g i n s . 

4 . Head and neck massage.—Stroking d o w n b o t h s ides o f t h e n e c k is g i v e n 

w i t h t h e h a n d s o v e r t h e j u g u l a r ve in s , f o r t h e p u r p o s e o f d e p l e t i n g t h e h e a d , 

a n d re l i ev ing c o n g e s t i o n in t h e b ra in . I n s t e a d of , o r in a d d i t i o n t o , th is , t h e 

p a t i e n t m a y t u r n he r h e a d g e n t l y t o o n e s ide , a n d a s t r o k i n g m o v e m e n t m a y 

b e ca r r i ed d o w n w a r d o v e r f o r e h e a d , c h e e k , n e c k , a n d shou lde r . D r . M e n n e l l ' s 

beau t i fu l m e t h o d o f d o i n g th is is m o s t e f fec t ive , b u t n e e d s skil l a n d a p e r f e c t 

sense o f r h y t h m . * T h e m o v e m e n t is t h e n r e p e a t e d o n t h e o t h e r s ide o f t h e 

h e a d a n d n e c k . 

5. Back massage.—If t h e p a t i e n t is h a v i n g a l o n g c o u r s e o f t r e a t m e n t , i t i s 

as w e l l f o r he r t o h a v e a g a r m e n t o p e n i n g d o w n the b a c k , so t h a t i t m a y b e 

f o l d e d o v e r a t t h e e n d o f t h e t r e a t m e n t w i t h o u t d i s tu rb ing her . F a i l i n g t h i s r 

i t is o f t e n bes t t o g i v e t h e m a s s a g e o v e r t h e n igh tdress , as i t is e a s y t o rouse t h e 

p a t i e n t w h i l e a t t e m p t i n g t o read jus t t h e g a r m e n t . 

T h e o p e r a t o r s h o u l d t a k e u p as c o m f o r t a b l e a p o s i t i o n as p o s s i b l e — w i t h a 

p a t i e n t o n a l o w b e d ha l f -knee l ing is g e n e r a l l y bes t . 

T w o m o v e m e n t s o n l y are n e c e s s a r y — k n e a d i n g a n d s t rok ing . Eff leurage m a y 

b e g i v e n a t t h e b e g i n n i n g i f t h e o p e r a t o r c a n g e t i n t o a p o s i t i o n w h e r e she c a n 

use b o t h h a n d s t o g e t h e r in a r h y t h m i c m a n n e r . K n e a d i n g m a y b e g i v e n w i t h 

b o t h h a n d s t o g e t h e r o r w i t h o n e a t a t i m e — t h e l a t t e r is o f t e n easier a n d m o r e 

ef fec tua l . T h e s t r o k i n g is g e n e r a l l y d o n e w i t h o n e h a n d f o l l o w i n g t h e o t h e r d o w n 

t h e sp ine , so t h a t i t feels t o t h e p a t i e n t l ike o n e c o n t i n u o u s m o v e m e n t , o r i t 

m a y b e d o n e w i t h o n e h a n d , t he m o v e m e n t s f o l l o w i n g e a c h o t h e r a t a b s o l u t e l y 

regu la r in te rva l s . T h i s is c o n t i n u e d unt i l t h e p a t i e n t falls a s l eep , o r , i f she 

d o e s n o t d o s o , f o r a b o u t t e n m i n u t e s , af ter w h i c h t h e o p e r a t o r r ea r r anges t h e 

b e d c l o t h e s , p u t s o u t t h e s h a d e d l igh t , a n d l eaves t h e r o o m v e r y q u i e t l y . 

* Principles and Practice of Massage, Chapter X X I . 
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LATER STAGES 

A s the p a t i e n t i m p r o v e s , t h e m a s s a g e is g r a d u a l l y m a d e a l i t t le m o r e s t i m u -

la t ing . I n , s ay , a b o u t a f o r t n i g h t — o r l o n g e r , a c c o r d i n g t o he r c o n d i t i o n — 

g e n t l e exe rc i ses m a y b e a d d e d , w h i l e she is still in b e d . 

I n a m o n t h , o r w h e n t h e p a t i e n t is a b l e t o g e t u p , a t a b l e o f exe r c i s e s m a y 

b e g i v e n a n d i n c r e a s e d in s t r eng th l i t t le b y l i t t le . T h e m a s s a g e b e c o m e s m o r e 

v i g o r o u s , a n d is t h e n g r a d u a l l y lef t of f as t h e p a t i e n t g r o w s s t ronge r . A s she 

r e c o v e r s , f resh air, w a l k i n g exe rc i s e , a n d a c o n g e n i a l o c c u p a t i o n are essent ia l . 

In treating such patients as these, the operator's manner should be quiet, 
but cheerful. It is generally as well at first to let the patient recount her 
troubles. A more healthy point of view should be rather suggested than 
advised. The masseuse may, and should, be sympathetic, but anything in the 
nature of sentimentality on the part of the patient should be discouraged. 

H Y S T E R I A 

T h i s is a m o s t in te res t ing c o n d i t i o n f r o m t h e p o i n t o f t h e p s y c h o l o g i s t . U n f o r -

t u n a t e l y , i t is t o o l a rge a n d c o m p l i c a t e d a s u b j e c t t o b e d i s c u s s e d in a t e x t -

b o o k o f p h y s i c a l t r e a t m e n t . A s g y m n a s t s , w e g e n e r a l l y e n c o u n t e r i t i n o n e 

o f t w o f o r m s . F i rs t , w e h a v e t h e hosp i t a l p a t i e n t w i t h a hys t e r i c a l pa ra lys i s 

o r c o n t r a c t u r e , o r s o m e s u c h l o c a l d i s ab i l i t y ; s e c o n d l y , t h e p r i v a t e p a t i e n t , 

o f t e n a l a d y o f m e a n s , w h o suffers f r o m s o m e g e n e r a l l y i l l -def ined a n d r a the r 

m y s t e r i o u s m a l a d y . A t first s ight , she m a y eas i ly b e m i s t a k e n f o r a neuras -

t h e n i c , b u t b e f o r e l o n g w e b e g i n t o real ize t h a t he r t r o u b l e is n o t n e r v o u s 

e x h a u s t i o n , b u t s o m e t h i n g v e r y different . T h e s y m p t o m s o f hys te r i a , h o w -

e v e r , v a r y e n o r m o u s l y , t h o u g h s o m e are m o r e c o m m o n t h a n o the r s . 

H y s t e r i a is n o w a d a y s g e n e r a l l y t h o u g h t t o b e t h e resul t o f s o m e c o n f l i c t in 

t h e pa t i en t ' s subconscious, o r unconscious, m i n d . I n th i s r e g i o n o f o u r p e r -

s o n a l i t y d w e l l t h ings f o r g o t t e n b e y o n d reca l l , t o g e t h e r w i t h h e r e d i t a r y ins t inc t s , 

des i res , a n d feel ings w h i c h h a v e n e v e r b e e n in o u r c o n s c i o u s m i n d s a t al l . I f 

a n y t h o u g h t is i n t e n s e l y pa infu l o r d i s ag reeab l e t o us , o r rouses in us a sense 

o f s h a m e , i t is p o s s i b l e s o m e t i m e s t o d r i v e i t d o w n i n t o ' t h e u n c o n s c i o u s ' , a n d 

t he re i t m a y set u p a con f l i c t ( w h i c h o u g h t t o h a v e b e e n f o u g h t o u t in t h e 

conscious m i n d ) a n d g i v e rise t o hys t e r i ca l s y m p t o m s . 

T h e r e are m a n y t y p e s o f hys te r i a , ar is ing f r o m m a n y a n d v a r i o u s f o r m s o f 

con f l i c t in t h e m i n d . T h e c lass ic e x a m p l e is t h a t o f t h e so ld ie r in t h e t r enches ,* 

w h o s e p r i m i t i v e ins t inc t o f se l f -p reserva t ion u rges h i m t o run a w a y , b u t w h o s e 

soc ia l i n s t i n c t s — l o v e o f c o u n t r y , l o y a l t y t o c o m r a d e s , a n d sense o f d u t y — 

u rge h i m t o c o n t i n u e a t his p o s t . H e m a y n o t c o n s c i o u s l y real ize t h e e x i s t e n c e 

o f th i s con f l i c t ; i t m a y t a k e p l a c e en t i r e ly in his u n c o n s c i o u s m i n d . H e m a y 

s o l v e i t o n e w a y o r a n o t h e r , in w h i c h case h e e i ther runs a w a y , o r d e l i b e r a t e l y 

c o n t i n u e s t o d o his d u t y . B u t t h e con f l i c t m a y r ema in u n d e c i d e d . T h e m a n 

has t o find s o m e w a y o f a v o i d i n g e i the r a l t e rna t ive , a n d he s o m e t i m e s d o e s so 

b y d e v e l o p i n g s o m e d i sab i l i ty , f o r e x a m p l e , b l indness , deafness , o r pa ra lys i s . 

T h e ac tua l f o r m t h e d i s a b i l i t y wi l l t a k e d e p e n d s o n suggestion ; pa ra ly s i s o f 

a l i m b m a y f o l l o w s o m e trifl ing in ju ry , b l i ndness o r deafness t h e e x p l o s i o n o f 

a shell . H e t h u s p r o v i d e s h i m s e l f w i t h a p e r f e c t l y g o o d r eason f o r g e t t i n g o u t 

o f t he firing l ine w i t h o u t loss o f se l f - respect . B u t all th i s g o e s o n in t h e m a n ' s 

u n c o n s c i o u s m i n d . H e is n o t a m a l i n g e r e r ; he is firmly c o n v i n c e d t h a t he 

c a n n o t see, o r hear , o r m o v e , as t h e case m a y b e . 

T h e s a m e t h i n g o c c u r s in o t h e r f o r m s in c iv i l l i fe . T h e r e are ' i n v a l i d s ' 

w h o s e il lness is a d e f e n c e aga ins t b e i n g i g n o r e d b y a n u n s y m p a t h e t i c f a m i l y , 

* Of course, this is only one particular type of hysteria. There are many others, 
some of them far less easily explained. 
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o r aga ins t a fee l ing o f ' b e i n g o f n o use . A n y t h w a r t e d in s t inc t o r c o n f l i c t o f 

ins t inc t s m a y set u p s y m p t o m s in t h o s e w h o c a n n o t f ight o u t t h e conf l i c t , o r 

set t h e m s e l v e s t o f ind an o u t l e t f o r t he ins t inc t , b u t repress it ins tead . N o n e 

o f us has a n y r igh t t o j u d g e o r t o desp i se these p e o p l e . T h e w o r s t t h a t c a n b e 

sa id o f t h e m is t h a t t h e y c a n n o t — o r , a t all e v e n t s , do n o t — f a c e fac t s ; o r t h a t 

t h e p a r t i c u l a r fac t s are , a t leas t t o p e o p l e o f the i r t e m p e r a m e n t , t o o t e r r ib le 

t o b e f a c e d . U n l e s s w e c a n real ize th is , w e are n o t c a p a b l e o f dea l i ng w i t h 

s u c h cases , a n d shal l d o w e l l t o l e a v e t h e m s e v e r e l y a l o n e . 

T r e a t m e n t . — 

P S Y C H I C A L T R E A T M E N T . — T h i s s h o u l d b e in t h e h a n d s o f a spec ia l i s t , 

a n d is, gene ra l l y speak ing , n o t t h e affair o f t he nu r se o r m a s s e u s e . I f t h e 

spec ia l i s t desires he r c o - o p e r a t i o n in a n y w a y , h e wi l l g i v e t h e n e c e s s a r y 

e x p l a n a t i o n s , a n d issue in s t ruc t ions . T o o m a n y i m a g i n e , b e c a u s e t h e y a re 

wel l qual i f ied , b y t h e pos se s s ion o f t a c t a n d s y m p a t h y , t o dea l w i t h t h e 

t r o u b l e s o f n o r m a l p e o p l e , t h a t t h e y are a l so ab le t o c o p e w i t h t h e c o m p l e x e s 

o f hys t e r i ca l pa t i en t s . N o m i s t a k e c o u l d b e grea te r . N o t o n l y are e x c e p t i o n a l 

na tu ra l gif ts r equ i r ed f o r th is k i n d o f w o r k , b u t a l so p r o f o u n d p s y c h o l o g i c a l 

k n o w l e d g e , spec ia l t ra in ing , a n d p r o l o n g e d e x p e r i e n c e . Y e t o n e hears p e o p l e 

t a l k i n g g l i b l y o f in f luenc ing the i r n e u r o t i c pa t i en t s b y ' s u g g e s t i o n ' . W e a re 

p e r s o n a l l y c o n v i n c e d t h a t n o o r d i n a r y w o r k e r has a n y bus iness t o p r ac t i s e 

a n y o t h e r k i n d o f ' s u g g e s t i o n ' t h a n t h a t w h i c h m a y b e c o n v e y e d t o he r p a t i e n t 

b y her o w n sane , cheer fu l , a n d w e l l - b a l a n c e d o u t l o o k o n l ife. T h e r ea sons 

f o r th i s are : — 

1. No one can possibly treat any patient of this kind without a full understanding 

of his or her case. T h e d i agnos i s m u s t b e in t h e h a n d s o f an e x p e r t p s y c h o l o g i s t . 

' A l i t t le l e a r n i n g ' in a nurse , m a s s e u s e , o r f r iend, is s o m e t i m e s ' a d a n g e r o u s 

t h i n g . I t m a y appear t o b e o b v i o u s w h a t is t h e m a t t e r w i t h t h e p a t i e n t ; 

b u t c o m p l e x e s ' are b y n o m e a n s a l w a y s w h a t t h e y s e e m . S u g g e s t i o n , e v e n 

b y an a m a t e u r , m a y q u i t e p o s s i b l y r e m o v e a s y m p t o m , b u t unless t h e d i f f i cu l ty 

is a t t a c k e d a t i ts root, t h e s y m p t o m m a y recur later , o r ano the r , e v e n m o r e 

t r o u b l e s o m e , m a y t a k e its p l a c e . I t is as w e l l t o r e m e m b e r a l so t h a t i n c a u t i o u s 

q u e s t i o n i n g o r c o n v e r s a t i o n m a y produce a s y m p t o m . 

2 . Even when discovered, the root complex is not necessarily easy to eradicate. 

M a n y th ings m a y b e aga ins t t h e pa t i en t—his o r he r o w n i n d o l e n c e ; t h e p o s s e s -

s ion o f t o o m u c h m o n e y , m a k i n g f o r id leness a n d se l f - indu lgence ; t h e fear o f 

p o v e r t y ; t h e p r e s e n c e o f u n k i n d , s en t imen ta l , o r selfish re la t ives , w h o k e e p 

u p a c o n t i n u a l sugges t i on o f a m i s c h i e v o u s k i n d . T h e w h o l e t h i n g cal ls f o r t h e 

g u i d a n c e o f an e x p e r t — b e he d o c t o r o r pr ies t . Un les s a s k e d f o r her a ss i s t ance , 

t h e masseuse s h o u l d conf ine herse l f t o t he p h y s i c a l s ide o f t he p a t i e n t ' s 

t r e a t m e n t . 

T w o p o i n t s are i m p o r t a n t w i t h r ega rd t o t h e re la t ionsh ip b e t w e e n t he m a s s e u s e 

a n d t h e p a t i e n t : — 

1. I t is a m i s t a k e t o t h i n k t h a t t h e m a s s e u s e s h o u l d b e ha rd , u n k i n d , o r e v e n 

a l m o s t b ru ta l . I t is e q u a l l y m i s g u i d e d f o r he r t o te l l t h e p a t i e n t , o r le t h e r 

see t h a t she th inks , t h a t she is hys te r i ca l , a n d t h a t t he re is n o t h i n g t h e m a t t e r 

w i t h her . T h i s g e n e r a l l y c o n f i r m s t h e p a t i e n t in he r s y m p t o m s . B u t n e i t h e r 

s h o u l d she b e o v e r - s y m p a t h e t i c . She should be firm and kind, but matter-of-fact. 

A b o v e all , a n y t r a c e o f s e n t i m e n t a l i t y m u s t b e r i g o r o u s l y e x c l u d e d f r o m t h e 

re l a t ionsh ip . 

2 . The masseuse must not allow the patient to become dependent on her. I f she 

d o e s , he r o w n p r ide m a y b e flattered, b u t her p a t i e n t wi l l n o t r e c o v e r . A 

ce r t a in t y p e o f h y s t e r i c asks n o t h i n g b e t t e r t h a n t o b e a l l o w e d t o c l i ng t o s o m e -

o n e . B u t i f t h e masseuse c a n n o t p r e v e n t he r f r o m c l i ng ing t o her, she s h o u l d 
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g i v e u p t h e case . T h e p a t i e n t h a s t o fight he r o w n ba t t l e , a n d s o l v e he r o w n 

p r o b l e m . She m a y b e h e l p e d t o d o s o , b u t i t c a n n o t b e d o n e f o r her . 

P H Y S I C A L T R E A T M E N T . — 

T h i s d e p e n d s o n t h e s y m p t o m s . W e w i l l t a k e as e x a m p l e s t h e t w o t y p e s 

o f case c i t e d a b o v e : — 

1. THE PATIENT WITH HYSTERICAL PARALYSIS 

a. FLACCID PARALYSIS.— 
Massage m a y b e r e q u i r e d f o r d isuse a t r o p h y in s o m e cases , a n d passive 

movements t o m o b i l i z e j o i n t s w h i c h h a v e b e c o m e stiff t h r o u g h b e i n g h e l d in 

o n e p o s i t i o n f o r a l o n g p e r i o d . 

Re-education.—The i m p o r t a n t t h i n g is t o impres s o n t h e pa t i en t ' s c o n -

sc ious m i n d t h a t he can m o v e t h e a f f ec t ed l i m b . O n t h e p h y s i c a l s ide , t h e 

t r e a t m e n t is bes t b e g u n b y faradism. T h i s wi l l d e m o n s t r a t e t o t h e p a t i e n t 

t h a t t h e ' p a r a l y s e d ' m u s c l e s can a c t . T h e n a t t e m p t s m u s t b e m a d e t o o b t a i n 

v o l u n t a r y m o v e m e n t . T h e m u s c l e s c a n s o m e t i m e s b e m a d e t o w o r k w i t h o u t 

t h e pa t i en t ' s rea l iz ing t h a t t h e y d o so ; e .g . , o n e w i t h w r i s t - d r o p m a y b e a s k e d 

t o c lo se his h a n d t i g h t l y , a n d as h e d o e s s o , t h e e x t e n s o r s o f t h e w r i s t m a y c o m e 

i n t o a c t i o n as syne rg i s t s t o t h e l o n g f l exors o f t h e fingers. T h e f ac t t h a t t h e 

m u s c l e s are w o r k i n g is t h e n p o i n t e d o u t t o t h e pa t i en t . S o m e pa t i en t s m a y 

b e c u r e d s u d d e n l y in o n e t r e a t m e n t . B u t t h i s is n o t a l w a y s s o . I t d e p e n d s 

o n w h e t h e r t h e u n d e r l y i n g c o m p l e x has b e e n , o r is b e i n g , success fu l ly c o m b a t e d . 

b. SPASTIC PARALYSIS (Hysterical Spasm).— 

T h e t r e a t m e n t is m u c h as a b o v e . T h e r e is n o o b j e c t i o n t o t h e use o f 

f a r ad i sm in hysterical cases . 

A f o r m o f p r o c e d u r e s o m e t i m e s a d o p t e d is ' t i r i ng o u t t h e s p a s m ' . T h e 

o p e r a t o r s t re tches t h e spas t i c m u s c l e s t i m e af ter t i m e un t i l a t las t t h e s p a s m 

ceases f r o m u t t e r e x h a u s t i o n . T h i s is sa id t o b e v e r y e f fec t ive . S o m e t i m e s , 

e v e n , seve ra l o p e r a t o r s s u c c e e d e a c h o t h e r un t i l t h e c u r e is e f fec ted . 

2 . THE PATIENT SUFFERING FROM GENERAL SYMPTOMS 

T h e p a t i e n t suffer ing f r o m genera l s y m p t o m s ( for e x a m p l e , f r o m i n s o m -

nia , i nd iges t i on , e x t r e m e i r r i tab i l i ty , dep re s s ion , a n d so f o r t h , is o f t e n 

o r d e r e d ( o r insists u p o n h a v i n g ) m a s s a g e , a n d w o u l d m o s t p r o b a b l y b e b e t t e r 

w i t h o u t i t . T h i s is t h e o n e w h o o f t e n t e n d s t o b e c o m e d e p e n d e n t o n he r 

nurse o r m a s s e u s e . S h e w o u l d ra ther b e ' s o o t h e d ' b y m a s s a g e t h a n e x e r t 

herse l f a n d f a c e he r diff icul t ies . S h e d o e s n o t r ea l ly n e e d p h y s i c a l t r e a t m e n t ; 

o r i f she d o e s , exe rc i ses w o u l d b e b e t t e r t h a n m a s s a g e . H e r f r iends are o f t e n 

he r w o r s t e n e m i e s , e i the r o v e r w h e l m i n g her w i t h s y m p a t h y , o r t e l l ing he r t o 

' p u l l herse l f t o g e t h e r ' — a d v i c e m u c h t o o v a g u e t o b e o f a n y use . She is be s t 

t r e a t ed in a h o m e a w a y f r o m h e r re la t ives . I f she must h a v e m a s s a g e , i t s h o u l d 

as a rule b e fa i r ly s t imu la t ing . 

REFLEX PALSIES 

T h e s e are s imi la r t o t h e a b o v e cases , b u t a l t h o u g h t he re is a hys t e r i ca l 
e l e m e n t p r e sen t in t h e m , t h e y are n o t pure hys te r i a . T h e y arise af te r a n 
in ju ry , t he pa t i en t m a n i f e s t i n g far s eve re r s y m p t o m s t h a n c o u l d b e p r o d u c e d 
b y t h a t i n ju ry . T h e pa ra lys i s is hys t e r i ca l , a n d is d u e t o s u g g e s t i o n , b u t is 
a c c o m p a n i e d b y v a s o m o t o r a n d t r o p h i c c h a n g e s , so t h a t i t is n o t an en t i r e ly 
f u n c t i o n a l c o n d i t i o n . T r e a t m e n t is o n t he s a m e l ines as t h a t o f t h e hys t e r i ca l 
pa ra lys i s . R e c o v e r y is o f t e n g r a d u a l . 
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S P A S M O D I C T O R T I C O L L I S 

A s p a s m , gene ra l l y c l o n i c , o f t h e n e c k m u s c l e s , p r o d u c i n g j e r k y m o v e m e n t s 

o f t h e h e a d in s o m e o n e def in i te d i r e c t i o n . 

E T I O L O G Y . — 

AGE AND S E X . — S p a s m o d i c to r t i co l l i s is m o r e f r e q u e n t in w o m e n t h a n in 

m e n , a n d g e n e r a l l y b e g i n s in m i d d l e - a g e . 

J CAUSES.—The cause o f t h e t r o u b l e is o f t e n unce r t a in . ( I ) I t m a y b e d u e 

t o s o m e i r r i ta t ion o f t h e sp ina l a c c e s s o r y n e r v e , o r ( 2 ) T o s o m e d i sease o f t h e 

l en t i cu la r nuc l eus ( P u r v e s - S t e w a r t ) . ( 3 ) I t m a y b e w h o l l y a n e u r o t i c m a n i -

fes t a t ion , s h o c k , w o r r y o r e m o t i o n s o f g r i e f o r fear b e i n g t h e e x c i t i n g c a u s e s . 

( 4 ) P h y s i c a l a n d p s y c h i c a l e l e m e n t s m a y b o t h b e p r e sen t . 

P A T H O L O G I C A L C H A N G E S . — T h e r e are , as a rule , n o n e t h a t c a n b e 

def in i te ly a sce r t a ined . 

S Y M P T O M S . — T h e s p a s m m a y b e tonic o r clonic. I n t h e f o r m e r t y p e , t h e 

h e a d is h e l d r i g id ly in t h e s a m e p o s i t i o n as i t is in t h e c o n g e n i t a l v a r i e t y , t h a t 

is, i t is f l exed t o o n e s i d e — t h e s h o u l d e r o n t h a t s ide b e i n g r a i s e d — a n d r o t a t e d 

t o t h e o the r . T h i s p o s i t i o n is , o f c o u r s e , p r o d u c e d b y s p a s m o f t h e s t e rno -

m a s t o i d , a n d p o s s i b l y o f o t h e r f l exors o r r o t a t o r s o f t h e n e c k . O r i t m a y b e 

retrocolic, t h e h e a d b e i n g d r a w n b a c k w a r d b y s p a s m o f b o t h t h e t r apez i i , o r 

o f s o m e o f t h e d e e p e r n e c k m u s c l e s . T h e s a m e m u s c l e s a re a f f ec t ed in t h e 

c o m m o n e r clonic f o r m , t h e p a t i e n t j e r k i n g his h e a d i n t o a p o s i t i o n o f s ide 

flexion a n d r o t a t i o n , o r p e r f o r m i n g a p u r e l y b a c k w a r d m o v e m e n t . I n t h e 

f o r m e r ca se , t h e flexion g e n e r a l l y t a k e s p l a c e t o w a r d s t h e lef t s ide , b o t h p r o -

t agon i s t s a n d an t agon i s t s w o r k i n g ( in th i s case , b o t h s t e r n o m a s t o i d s ) . 

A t first t h e j e rk s c o m e o n in paroxysms, b u t l a te r t h e y b e c o m e continuous. 

T h e y cease d u r i n g s l eep , a n d a re i n c r e a s e d b y e m o t i o n . T h e a f fec ted m u s c l e s 

e v e n t u a l l y hypertrophy f r o m o v e r u s e . T h e c o n d i t i o n is s o m e t i m e s painful. 

T r e a t m e n t . — 
O u r a i m s wi l l b e , in t h e first p l a c e , t o r e d u c e t h e s p a s m a n d o b t a i n r e l axa -

t i o n , w h e t h e r b y p h y s i c a l o r p s y c h i c a l m e a n s ; a n d t h e n t o r e - e d u c a t e t h e 
p a t i e n t in t h e c o r r e c t use o f he r m u s c l e s , t e a c h i n g c o - o r d i n a t i o n a n d c o n t r o l . 

P H Y S I C A L T R E A T M E N T . — S p a s m o d i c to r t i co l l i s is a m o s t t r o u b l e s o m e a n d 

i n t r a c t a b l e c o n d i t i o n , t h e u n c e r t a i n t y a b o u t its c ause m a k i n g i t diff icul t t o 

d e c i d e h o w t o a t t e m p t t o dea l w i t h i t . A p a r t f r o m p s y c h i c a l t r e a t m e n t , w h i c h 

m a y b e u n d e r t a k e n b y t h e d o c t o r in c h a r g e o f t h e case , ass is ted p e r h a p s b y t h e 

m a s s e u s e , t h e f o l l o w i n g m e a s u r e s a p p e a r t o b e t h o s e p r o d u c i n g t he bes t resul ts . 

MASSAGE.— 
Position of Patient.—She s h o u l d g e n e r a l l y b e p l a c e d in t h e s ide - ly ing 

p o s i t i o n , o n t h e u n a f f e c t e d s ide ; b u t t h e o p e r a t o r wi l l h a v e t o find o u t w h a t 

p o s i t i o n is m o s t c o m f o r t a b l e f o r a n y i n d i v i d u a l pa t i en t , t h e p o i n t b e i n g t h a t 

s h e s h o u l d b e as r e l a x e d as p o s s i b l e . T h e h e a d s h o u l d b e s u p p o r t e d , b u t n o t 

fixed. W a r m t h is essent ia l , s ince i t m a k e s f o r r e l a x a t i o n . 

Manipulations.—Rhythmic stroking is t h e m o s t i m p o r t a n t m o v e m e n t , a n d 

s h o u l d b e ca r r i ed f r o m t h e f o r e h e a d d o w n o v e r t h e n e c k t o t h e shou lde r , o v e r 

a l l t h e a f fec ted m u s c l e s ; o r f r o m t h e o c c i p u t d o w n t h e b a c k a n d s ides o f t h e 

n e c k o v e r t h e t rapez i i . T h i s m a y b e f o l l o w e d b y kneading, s l o w a n d fa i r ly 

d e e p , a f te r w h i c h t h e s t r o k i n g s h o u l d b e r e p e a t e d . 

PASSIVE MOVEMENTS.—The p a t i e n t m a y n o w b e a l l o w e d t o sit u p , 

a n d , p r o v i d e d t he re is n o p a i n , r h y t h m i c p a s s i v e m o v e m e n t s m a y b e g i v e n in 

al l d i r e c t i o n s — e s p e c i a l l y head- ro l l i ngs . T h e s e are t o o b t a i n r e l a x a t i o n o f t h e 

h e a d a n d n e c k m u s c l e s . 

ACTIVE RELAXATION EXERCISES. — T h e s e w o u l d cons i s t , in th is case , 
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o f head- ro l l ings , t h e p a t i e n t first t a k i n g a d e e p b r e a t h in a n d o u t , a n d 

t h e n a l l o w i n g he r h e a d t o fal l f o r w a r d o n h e r c h e s t b y t h e w e i g h t o f g r a v i t y , 

a l l t h e n e c k e x t e n s o r s b e i n g r e l a x e d . A n o t h e r d e e p b r e a t h is t a k e n , a n d t h e n 

t h e h e a d is ca r r i ed s l o w l y t o o n e s ide , b a c k w a r d , u p w a r d (as in a n o r d i n a r y 

h e a d - r o l l i n g ) , a n d ac ros s t h e m i d - l i n e , a p a u s e b e i n g m a d e a t t h e m i d - p o s i t i o n 

f o r a n o t h e r b r e a t h . T h e m o v e m e n t is t h e n c o n t i n u e d , a n d t h e h e a d b e n t s ide -

w a y s a n d f o r w a r d s un t i l t h e f o r c e o f g r a v i t y aga in asser ts itself, a n d t h e h e a d 

is a l l o w e d t o d r o p f o r w a r d . 

T h e a r m s m a y b e ra i sed t o s h o u l d e r l e v e l , a n d t h e n a l l o w e d t o fall p a s s i v e l y 

t o t h e s ides . ( T h i s s h o u l d b e d o n e in s t a n d i n g , so t h a t t h e r e m a y b e n o fear 

o f t h e p a t i e n t ' s k n o c k i n g he r h a n d s aga ins t cha i r o r s t o o l . ) 

T r u n k - r o l l i n g s m a y b e g i v e n in t h e s a m e w a y as t h e head - ro l l i ngs , s l o w l y 

a n d r h y t h m i c a l l y , w i t h b r e a t h i n g . ( A n y o n e w h o u n d e r s t a n d s M r s . A r c h e r ' s 

e x c e l l e n t m e t h o d o f p r o d u c i n g r e l a x a t i o n wi l l d o w e l l t o e m p l o y i t . ) 

EXERCISES FOR CONTROL.—These s h o u l d i n c l u d e : — 

Movements for the Muscles, the Action of which actually produces the 

Jerk.—The m o v e m e n t w h i c h o c c u r s i n v o l u n t a r i l y a n d j e r k i l y s h o u l d b e per -

f o r m e d in a s l o w a n d c o n t r o l l e d m a n n e r . 

Movements for the Antagonists of these Muscles, e .g . , t h e p a t i e n t w h o 

j e r k s he r h e a d t o t h e lef t , r o t a t i n g i t t o t h e r igh t , s h o u l d b e i n s t r u c t e d t o 

b e n d i t s l o w l y t o t h e r igh t , r o t a t i n g i t t o t h e lef t ( t h a t is , t o p e r f o r m t h e 

o p p o s i t e m o v e m e n t ) . 

Double-sided Exercises, e s p e c i a l l y h e a d - e x t e n s i o n s . A r m a n d s h o u l d e r 

exe rc i s e s are a l so g i v e n . 

Nothing in the nature of * mirror exercises' should be given, as these 
tend to increase self-consciousness, which would be most undesirable in these 
patients. 

If as the result of suggestion conveyed by the treatment the type of 
spasm changes, e.g., a right torticollis becomes a left, the trouble may be 
assumed to be a pure neurosis. Physical treatment alone will be of little avail. 

S U R G I C A L T R E A T M E N T . — O c c a s i o n a l l y , cases are t r e a t e d b y o p e r a t i o n , 

w h i c h cons i s t s o f d i v i s i o n o f t h e sp ina l a c c e s s o r y n e r v e a n d o f t h e d e e p b r a n c h e s 

f r o m t h e s e c o n d , t h i rd , a n d f o u r t h c e r v i c a l r o o t s ( i . e . , t h e n e r v e - s u p p l y o f t h e 

a f f e c t e d s t e r n o m a s t o i d ) . 

POST-OPERATIVE TREATMENT.—This cons i s t s o f m a s s a g e o f all t h e 

m u s c l e s o f n e c k a n d s h o u l d e r s ; g e n t l e f r i c t ions r o u n d t h e s ca r t o p r e v e n t i t 

f r o m b e c o m i n g a d h e r e n t t o t h e s u r r o u n d i n g s t ruc tu res ; a n d r e - e d u c a t i o n o f 

t h e p a t i e n t in h e a d a n d n e c k m o v e m e n t s , as d e s c r i b e d a b o v e . 

O C C U P A T I O N N E U R O S E S 

A n ' o c c u p a t i o n n e u r o s i s ' is a f o r m o f c r a m p o r s p a s m w h i c h o c c u r s in c e r t a i n 
g r o u p s o f m u s c l e s d u r i n g t h e p e r f o r m a n c e o f s o m e o n e p a r t i c u l a r a c t i o n . I t 
is d u e t o pe r s i s t en t o v e r u s e o f t h e m u s c l e s in th i s pa r t i cu l a r w a y . T h e m o v e -
m e n t w h i c h b r i ngs o n t h e s p a s m is, gene ra l l y , s o m e s p e c i a l i z e d o n e , w h i c h 
requi res c o m p l i c a t e d a n d a c c u r a t e c o - o r d i n a t i o n o f t h e m u s c l e s . 

W e find th is f o r m o f neuros i s , t he re fo re , a m o n g sk i l l ed w o r k e r s , e s p e c i a l l y 
a m o n g s t t h o s e w h o s e o c c u p a t i o n enta i l s fine m o v e m e n t s o f t h e h a n d s a n d fingers. 
W a t c h m a k e r s , j ewe l l e r s , p ian is t s , a n d c le rks are a m o n g t h e c h i e f sufferers. 
S i m i l a r t y p e s o f s p a s m o c c a s i o n a l l y a p p e a r in t h e l eg . T h e b e s t - k n o w n o c c u p a -
t i o n neuros i s is, o f c o u r s e , writer's cramp. 

T h e s e cases o f o c c u p a t i o n neuros i s , a l t h o u g h t h e y o f t e n o c c u r in p e r s o n s o f 
n e r v o u s t e m p e r a m e n t o r h e r e d i t y , m u s t n o t b e c o n f u s e d w i t h s imi la r cases o f 
hys t e r i ca l o r ig in . I t is i m p o r t a n t t h a t th is m i s t a k e s h o u l d n o t b e m a d e , s ince 
t h e la t te r c lass o f pa t i en t s is g e n e r a l l y unsu i t ab l e f o r p h y s i c a l t r e a t m e n t , wh i l s t 
t h e f o r m e r , as a rule , d e r i v e g r e a t benef i t f r o m it . 
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P A T H O L O G Y . — I n m a n y cases the re a p p e a r t o b e no definite changes, a n d 

t h e c o n d i t i o n s e e m s t o b e a p u r e neuros i s . I n o the r s , t he re are a c c o m p a n y i n g 

inflammatory changes in muscles or nerves. T h e s e m a y , the re fo re , b e c o n s i d e r e d 

as rea l ly cases o f m y o s i t i s o r neur i t i s . 

S Y M P T O M S . — 

T h e r e is loss of co-ordination for the particular movement concerned. I n 

t rue w r i t e r ' s c r a m p t h e s y m p t o m s o n l y o c c u r w h e n t h e p a t i e n t a t t e m p t s t o 

w r i t e . I n all o t h e r w a y s he c a n use his h a n d q u i t e n o r m a l l y . I f t h e c r a m p 

c o m e s o n du r ing t h e p e r f o r m a n c e o f o t h e r m o v e m e n t s as we l l , t h e c o n d i t i o n 

p r o b a b l y cons i s t s of , o r is c o m p l i c a t e d b y , m u s c l e o r n e r v e i n f l a m m a t i o n . 

V a r i o u s f o r m s are e n c o u n t e r e d : — 

Cramp or Spasticity o f m u s c l e w h e n w r i t i n g is a t t e m p t e d . P a i n is s o m e -

t i m e s , b u t n o t a l w a y s , p r e s e n t . 

Tremor, g e n e r a l l y t a k i n g t h e f o r m o f p r o n a t i o n a n d s u p i n a t i o n . 

Paresis.—Weakness, p a i n a n d n u m b n e s s ( p a r e s t h e s i a ) in t he a r m . T h e r e 

is g e n e r a l l y m u s c l e o r n e r v e i n f l a m m a t i o n in these cases , a n d o the r m o v e m e n t s 

t h a n w r i t i n g a re a f f e c t e d . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — 

MASSAGE.—This m u s t , in t h e ea r ly s tages , b e en t i r e ly s o o t h i n g in i ts na tu re . 

T h e seance s h o u l d b e g i n w i t h s l o w ref lex s t r o k i n g o f t h e w h o l e a r m , e s p e c i a l l y 

o n i ts an t e r io r a s p e c t . T h i s is f o l l o w e d b y k n e a d i n g o f t h e u p p e r a r m a n d 

f o r e a r m , t h e m a n i p u l a t i o n s b e c o m i n g m o r e a n d m o r e gen t l e as t h e h a n d is 

a p p r o a c h e d . V e r y careful k n e a d i n g o f h a n d a n d fingers f o l l o w s . E a c h finger 

s h o u l d b e m a s s a g e d as w e l l as t h e p a l m a n d d o r s u m o f t h e h a n d ; a n d passive 

movement m u s t b e ca re fu l l y a d m i n i s t e r e d t o all j o i n t s o f t h e wr i s t a n d h a n d , 

e a c h finger b e i n g m o v e d s epa ra t e ly a t first. 

T h e n e r v e s o f t h e a r m s h o u l d a l so r e c e i v e t r e a t m e n t , r h y t h m i c finger k n e a d i n g 

b e i n g p e r f o r m e d o v e r t h e b r a c h i a l p l e x u s in t h e p o s t e r i o r n e c k t r i ang le , a n d 

d o w n t h e c o u r s e o f all t h e p r i n c i p a l n e r v e s o f t h e a r m , e s p e c i a l l y t h e m e d i a n 

a n d u lna r n e r v e s , w h i c h s u p p l y t h e f lexors o f t h e fingers a n d t h e in t r ins i c 

m u s c l e s o f t h e h a n d , t he se b e i n g t h e m u s c l e s w h i c h g o i n t o s p a s m . 

ACTIVE MOVEMENTS.—Any m o v e m e n t s o f a r m a n d s h o u l d e r m a y b e g i v e n 

f r o m an e a r l y s t age , p r o v i d e d t h e y c a u s e n o p a i n o r c r a m p . F r e e r h y t h m i c 

exe rc i ses , s u c h as 2 - A r m - s w i n g i n g f o r w a r d a n d u p w a r d , are bes t , b u t res i s ted 

m o v e m e n t s , c o n c e n t r i c a n d e c c e n t r i c , m a y a lso b e g i v e n , p r o v i d e d t h e res i s tance 

is n o t o v e r - s t r o n g . F o r t h e h a n d m u s c l e s , careful a c t i v e m o v e m e n t s , e s p e c i a l l y 

e x t e n s i o n a n d a b d u c t i o n o f t h u m b a n d fingers, are g iven—fi r s t ass is ted a n d 

t h e n free, a n d la te r res is ted . 

R E - E D U C A T I O N I N W R I T I N G . — I t is essent ial a t first t h a t t h e ins t ru-

m e n t u s e d b y t h e p a t i e n t f o r w r i t i n g s h o u l d b e o f sufficient t h i c k n e s s t o p r e v e n t 

an u n d u l y c r a m p e d p o s i t i o n o f h a n d a n d fingers. T h e r e f o r e , i t is a g o o d p l a n 

t o m a k e h i m wr i te w i t h c h a l k o n a b l a c k b o a r d . H e s h o u l d wr i t e v e r y l a rge 

le t ters a t first, s o t h a t he uses t h e w h o l e a r m a n d n o t m e r e l y t h e wr i s t a n d 

fingers. T h e le t ters s h o u l d b e g r a d u a l l y d i m i n i s h e d in s ize . 

H e s h o u l d n e x t a t t e m p t t o w r i t e o n p a p e r w i t h a p e n c i l , p a d d e d ti l l i t is 

a t least as t h i c k as t h e c h a l k . L a t e r , he m a y b e p r o m o t e d t o a p e n h o l d e r . 

T h e p a d d i n g s h o u l d b e g r a d u a l l y r e m o v e d d a y b y d a y , a n d t h e w r i t i n g s h o u l d 

b e c o m e smal le r . 

I n s o m e o b s t i n a t e cases it m a y b e n e c e s s a r y t o m a k e t h e p a t i e n t h o l d his p e n 

in a different w a y f r o m t h a t w h i c h he has h i the r to d o n e , e .g. , b e t w e e n t h e i n d e x 

a n d m i d d l e fingers. T h i s s l igh t ly al ters t h e c o - o r d i n a t i o n o f t h e m o v e m e n t , 

a n d t h e p a t i e n t m a y b e ab l e t o p e r f o r m it w i t h o u t pa in a n d s p a s m . I n cases 
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w h e r e t h e pa t i en t s are in t h e h a b i t o f h o l d i n g the i r p e n s b a d l y , a n d so p o s s i b l y 

p u t t i n g an u n d u e s t ra in o n t h e m u s c l e s , e d u c a t i o n in t h e c o r r e c t m e t h o d o f 

w r i t i n g m a y suffice t o ef fec t a c u r e . 

W h e r e m y o s i t i s a n d neur i t i s are p resen t , t h e c a s e s h o u l d b e t r e a t e d in a 

m a n n e r su i t ab le t o these c o n d i t i o n s (see p p . 1 8 0 - 1 8 2 ) . 

E P I L E P S Y 

W e are n o t c a l l e d u p o n t o t r ea t ep i l ep t i c s as s u c h . T h e o c c u r r e n c e o f a ' f i t ' 

in t h e m a s s a g e d e p a r t m e n t is, h o w e v e r , n o t i m p o s s i b l e , s ince ep i l ep t i c s o f t en 

c o m e t o b e t r e a t e d f o r o t h e r a i lmen t s . A n o t e s h o u l d a l w a y s b e m a d e o n t h e 

l e t te r o r c a r d o f s u c h a pa t i en t , a n d t h e w o r k e r in c h a r g e o f his t r e a t m e n t 

s h o u l d b e i n f o r m e d o f his d i sab i l i ty , a n d , i f neces sa ry , t o l d w h a t t o d o s h o u l d 

an a t t a c k t a k e p l a c e . 

T h e causes a n d c h a n g e s d o n o t c o n c e r n us as masseuses . T h e r e is s o m e d i s -

o r g a n i z a t i o n o f t h e ce r eb ra l c o r t e x , c a u s i n g a v i o l e n t d i s c h a r g e o f e n e r g y f r o m 

the cel ls in t h a t r eg ion . 

T H E E P I L E P T I C F I T . — T h e r e m a y , o r m a y n o t , b e an aura—that is, a 

pecu l i a r s ensa t ion p r e c e d i n g t he a t t a c k a n d a c t i n g as a w a r n i n g . T h e a u r a 

m a y b e a s e n s o r y p e r c e p t i o n o f s o u n d , l ight , o r smel l . T h e r e m a y b e t w i t c h -

ings o f t h e l i m b s , n u m b n e s s , a fee l ing o f in tense fear , nausea , p a l p i t a t i o n , o r 

g idd ines s . I t o n l y las ts a f e w m o m e n t s . 

T h e a c t u a l ' f i t ' f o l l o w s i m m e d i a t e l y . I t has t w o p h a s e s : (a) t h e t o n i c a n d 

(b) t h e c l o n i c s t age . 

THE TONIC STAGE.—The p a t i e n t falls t o t h e g r o u n d w i t h a cha rac t e r i s t i c 

c r y , a n d b e c o m e s u n c o n s c i o u s , pas s ing a t o n c e i n t o a c o n d i t i o n o f r ig id i ty . T h e 

legs a n d a r m s are c o m p l e t e l y r ig id , t h e f o r m e r in e x t e n s i o n , t h e l a t t e r w i t h b e n t 

e l b o w s a n d c l e n c h e d h a n d s , t h e t h u m b g e n e r a l l y f l exed ac ros s t h e p a l m . T h e 

f ace is first pa le a n d t h e n l i v i d . T h e b r e a t h i n g is a l m o s t a r res ted b y t h e c o n -

t r a c t i o n o f t h e t h o r a c i c m u s c l e s . T h i s s t age las ts a b o u t h a l f a m i n u t e , a n d is 

f o l l o w e d a t o n c e b y t h e c l o n i c s t age . 

THE CLONIC STAGE.—This cons i s t s o f v i o l e n t c o n v u l s i o n s , w h i c h b e g i n 

in t h e m u s c l e s o f t h e f ace a n d s p r e a d t o t h o s e o f t he l i m b s a n d t r u n k . I t is a t 

th is s t age t h a t t h e t o n g u e is o f t e n b i t t en . T h e p a t i e n t f o a m s a t t h e m o u t h , 

a n d t h e f ace b e c o m e s c y a n o s e d . T h i s p h a s e lasts a b o u t t h ree m i n u t e s . T h e n 

t h e m u s c l e s r e l ax , t h e c y a n o s i s d i sappea r s , t h e resp i ra t ion i m p r o v e s , a n d t h e 

p a t i e n t m a y r e c o v e r c o n s c i o u s n e s s o r fal l i n t o a d e e p na tu ra l s l e ep . W r h e n h e 

w a k e s he feels e x h a u s t e d a n d i r r i table . 

T r e a t m e n t . — 

T h e o n l y pa r t o f t h e t r e a t m e n t w h i c h c o n c e r n s us is t ha t w h i c h is r e q u i r e d 

d u r i n g an a t t a c k . T h e r e is l i t t le w e c a n d o , b u t t h a t l i t t le is i m p o r t a n t . 

I f t h e p a t i e n t has an aura , a n d w e t h u s g e t a w a r n i n g o f t h e a p p r o a c h o f 

an a t t a c k , he s h o u l d b e p l a c e d flat o n a c o u c h o r o n t h e f loor w i t h a l o w 

c u s h i o n u n d e r his h e a d , w e l l a w a y f r o m furni ture o r a n y t h i n g w i t h w h i c h 

he m i g h t c o m e i n t o c o n t a c t d u r i n g t h e c o n v u l s i v e s t age . I f t h e fit c o m e s o n 

w i t h o u t w a r n i n g , he m u s t b e lef t w h e r e he fell . A s s o o n as p o s s i b l e , s o m e t h i n g 

s h o u l d b e p u t b e t w e e n t h e t e e t h t o p r e v e n t t h e t o n g u e f r o m b e i n g b i t t e n in 

t h e c l o n i c s t a g e — a s p o o n , o r a p e n c i l o r p i e c e o f w o o d w r a p p e d in l inen o r a 

b a n d a g e wi l l s e rve t h e p u r p o s e . I f t he re is t i m e , a n y t i g h t c l o t h i n g s h o u l d b e 

l o o s e n e d . D u r i n g t h e c l o n i c s t age , t h e p a t i e n t m u s t b e p r e v e n t e d f r o m in ju r ing 

h i m s e l f — a n y o b j e c t s r o u n d h i m , s u c h as cha i r s o r t ab les , s h o u l d b e m o v e d o u t 

o f t h e w a y . T h e c o n v u l s i v e m o v e m e n t s s h o u l d b e res t ra ined, b u t n o t f o r c i b l y 

p r e v e n t e d . I n a h o s p i t a l d e p a r t m e n t , sc reens s h o u l d b e p u t r o u n d the p a t i e n t , 
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e s p e c i a l l y i f c h i l d r e n are p resen t , b u t n o a t t e m p t s h o u l d b e m a d e t o m o v e h i m 

un t i l t h e c o n v u l s i o n s h a v e ceased . W h e n t h e y are o v e r , he s h o u l d b e p u t t o 

b e d o r c o v e r e d u p w a r m l y a n d a l l o w e d t o s l eep . I f a p a t i e n t must g o h o m e 

a f t e r a fit, h e s h o u l d b e sen t in a c a b , o r a t leas t a c c o m p a n i e d b y s o m e 

r e spons ib l e p e r s o n in case a s e c o n d a t t a c k s h o u l d o c c u r . 

I t is, o b v i o u s l y , n o t a d v i s a b l e t h a t pa t i en t s s u b j e c t t o fits s h o u l d b e p l a c e d 

in t h e h e a d suspens ion a p p a r a t u s ( e .g . , f o r sco l ios i s ) , o r a l l o w e d t o c l i m b h i g h 

o n l adde r s , w a l k o n t h e b o o m h i g h a b o v e t h e f loor , o r t a k e u p a n y p o s i t i o n 

w h i c h m i g h t b e d a n g e r o u s o r fatal s h o u l d a fit o c c u r a t t h a t t i m e . 
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CHAPTER XV 

DISEASES OF MUSCLE 

The dystrophies (Pseudo-hypertrophic muscular dystrophy ; Erb's juvenile type ; 
Infantile type)—Amyotonia congenita—Thomsen's disease—Myasthenia gravis. 

T H E D Y S T R O P H I E S 

MUSCULAR d y s t r o p h y is a d isease o f t h e m u s c l e s t h e m s e l v e s , a n d n o t o f t h e 

n e r v o u s s y s t e m , a l t h o u g h t h e s y m p t o m s in s o m e w a y s r e s e m b l e t h o s e o f 

pa ra lys i s . T h e w o r d d y s t r o p h y m e a n s a c o n d i t i o n o f i m p a i r e d o r f au l t y 

nu t r i t ion ( G r e e k , dys — ha rd , diff icult , b a d , a n d trophe = n o u r i s h m e n t ) a n d 

t h e disease is , in f a c t , a d e g e n e r a t i o n 

o f m u s c l e . I t p r o d u c e s a t r o p h y o f s o m e 

m u s c l e s , a n d e n l a r g e m e n t — b u t n o t t rue 

h y p e r t r o p h y — o f o the r s . T h e r e are th ree 

p r inc ipa l va r ie t i es : ( 1 ) T h e p s e u d o - h y p e r -

t r o p h i c t y p e ; ( 2 ) E r b ' s j u v e n i l e t y p e ; ( 3 ) 

T h e infant i le o r f a c i o - h u m e r o - s c a p u l a r t y p e . 

1. P s e u d o - h y p e r t r o p h i c M u s c u l a r 

D y s t r o p h y 

E T I O L O G Y . — T h i s is an hereditary and 

family d i sease . L i k e haemophi l ia , i t des -

c e n d s in t h e f e m a l e l ine , t h r o u g h t h e 

m o t h e r t o t h e sons , a p p e a r i n g as a rule in 

t w o o r m o r e b o y s in a f a m i l y . Gir ls are 

o n l y v e r y ra re ly a f fec ted . The age of onset 

is c h i l d h o o d (5 t o 8 y e a r s ) . 

P A T H O L O G I C A L C H A N G E S . — S o m e 

m u s c l e s a t r o p h y , a n d o the r s inc rease in 

s ize . T h i s pseudo-hypertrophy, h o w e v e r , 

d o e s n o t m a k e t h e m u s c l e s s t ronger , f o r 

the i r e n l a r g e m e n t is d u e t o increase o f 

in ters t i t ia l s u b s t a n c e , w h i l e d e g e n e r a t i o n 

o f the i r f ibres, p a r t l y f a t t y a n d p a r t l y 

f ib rous , t ake s p l a c e . H e n c e t h e m u s c l e s , 

t h o u g h la rge , are w e a k . N o n e r v o u s 

c h a n g e s are p re sen t . 

S Y M P T O M S . — T h e r e is atrophy o f t h e 

l a t i s s imus dors i , a n d t h e l o w e r p a r t o f t h e 

pec to r a l i s m a j o r ; t h e b i c e p s , serra tus 

m a g n u s , a n d t h e flexors o f t h e h i p are a l so a f f ec t ed . 

T h e r e is pseudo-hypertrophy o f t h e g lu te i , t h e c a l f m u s c l e s , d e l t o i d , a n d 

inf raspina tus . T h e e n l a r g e d c a l f m u s c l e s o f t en a t t r ac t a t t e n t i o n first, b e i n g 

s o m e t i m e s v e r y n o t i c e a b l e — i n fac t , t h e m o t h e r is o f t e n p r o u d o f t h e b o y ' s 

w e l l - d e v e l o p e d legs (Fig. 1 0 3 ) . 

Fig. 103. — Pseudo - hypertrophic 
muscular dystrophy, showing pseudo-
hypertrophy of the calves. 

(Case of Dr. Patterson's, from 
French''s ' Index of Diagnosis.') 
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T h e ch i ld ' s powers of walking suffer ; he s t u m b l e s a n d is eas i ly t i r ed . T h e 

gait is w a d d l i n g a n d a w k w a r d ; t he p a t i e n t w a l k s w i t h t h e fee t w i d e a p a r t 

in o r d e r t o b r o a d e n his base . O w i n g t o t h e w e a k n e s s o f t h e g lu t eus m a x i m u s 

he t h r o w s his b o d y b a c k w a r d s f r o m t h e h ips , t h e a b d o m e n p r o t r u d i n g , a n d 

t h u s p r o d u c e s t h e m a r k e d lo rdos i s w h i c h is o n e o f t h e cha rac t e r i s t i c s o f th i s 

c o n d i t i o n . H i s manner of rising from a supine position is d i a g n o s t i c . I f he 

is l y i n g o n his b a c k o n t h e floor, he first t u rns o v e r o n t o his a b d o m e n , a n d 

ge t s o n t o his h a n d s a n d knees . H e t h e n e x t e n d s his knees , w o r k i n g his h a n d s 

g r a d u a l l y c lo se r a n d c lo se r t o his feet , a n d t hen , p l a c i n g his h a n d s a l t e rna t e ly 

o n e a b o v e t h e o t h e r o n his th ighs , raises his t r u n k t o an u p r i g h t p o s i t i o n . 

A t a la ter s tage , he is u n a b l e t o rise w i t h o u t p u l l i n g h i m s e l f u p b y c a t c h i n g 

h o l d o f s u r r o u n d i n g o b j e c t s ; l a te r stil l , h e is p r e v e n t e d e i ther b y w e a k n e s s 

o r b y de fo rmi t i e s f r o m r is ing a t al l . S o m e pa t i en t s a d o p t a f rog- l ike m o d e 

o f p rog res s ion , w i t h h ips a n d k n e e s flexed. 

Contractures, e sp e c i a l l y o f t h e c a l f m u s c l e s , d e v e l o p l a te in t h e c o u r s e o f 

t h e d isease . T h e h ips a n d knees b e c o m e flexed, t h e f o o t s t r o n g l y p lan ta r -

flexed ( ta l ipes e q u i n u s o r e q u i n o - v a r u s ) . T h e l o rdos i s p r o d u c e d b y w e a k n e s s 

o f t h e g lu t eus m a x i m u s has b e e n refer red t o a b o v e . I n t h e l a te r s t ages o f 

t he disease , w h e n t h e sp ina l m u s c l e s b e c o m e i n v o l v e d , k y p h o s i s t a ke s t h e 

p l a c e o f l o rdos i s , a n d sco l ios i s m a y f o l l o w . 

Reflexes.—The kn e e - j e r k dec reases g r a d u a l l y as t h e q u a d r i c e p s d e g e n e r a t e , 

a n d is lo s t in t h e la te r s tages . 

Electrical changes.—There is n o R . D . a t first, b u t t h e r e sponse t o b o t h 

f a r ad i sm a n d g a l v a n i s m dies a w a y l i t t le b y l i t t le . 

P R O G N O S I S . — T h e disease is p r o g r e s s i v e a n d i ncu rab l e , t h e p a t i e n t r a re ly 

s u r v i v i n g t h e age o f 2 0 . T h e p o w e r o f s t a n d i n g is g e n e r a l l y l o s t b e t w e e n t h e 

ages o f 10 a n d 14 yea r s ( T u b b y ) , a n d t h e d isease p rogresses m o r e r a p i d l y af ter 

th is p e r i o d . D e a t h is o f t e n d u e t o p n e u m o n i a , o r o t h e r f o r m s o f l u n g t r o u b l e , 

t o w h i c h t h e p a t i e n t is s u b j e c t o w i n g t o t h e th inness o f t h e t h o r a c i c w a l l , 

b r o u g h t a b o u t b y t h e a t r o p h y o f t h e serra tus a n d p e c t o r a l i s m a j o r . 

2 . E r b ' s Juven i l e T y p e 

E T I O L O G Y . — T h i s f o r m a p p e a r s la te r t h a n t h e p s e u d o - h y p e r t r o p h i c t y p e , 

b e t w e e n t h e ages o f 12 a n d 16 , o r e v e n af ter th is . I t affects b o t h s e x e s . 

S Y M P T O M S . — T h e muscles of the shoulder girdle and upper arm are a f f ec t ed 

first, t h o s e o f t h e legs and spine la ter . T h o s e m o s t o f t e n i m p l i c a t e d are t h e 

la t i ss imus dors i , serra tus m a g n u s , p e c t o r a l i s m a j o r , t r apez ius , t h e r h o m b o i d s , 

b i c e p s , t r i ceps , a n d s u p i n a t o r l o n g u s . T h e d e l t o i d a n d t h e m u s c l e s o f t h e 

h a n d e s c a p e . T h e shou lde r s fall f o r w a r d , a n d t h e scapulae are w i n g e d . L a t e r , 

de fo rmi t i e s d e v e l o p , s imi la r t o t h o s e o f t h e p s e u d o - h y p e r t r o p h i c t y p e . 

P R O G N O S I S . — T h e p a t i e n t m a y l i ve f o r m a n y y e a r s a n d b e o t h e r w i s e 

hea l t hy . T h e p o w e r o f w a l k i n g is l o s t m u c h la te r t h a n in t h e p r e c e d i n g f o r m . 

3 . Infant i l e T y p e ( F a c i o - h u m e r o - s c a p u l a r ) 

E T I O L O G Y . — T h i s f o r m g e n e r a l l y a t t a c k s infants ; o c c a s i o n a l l y a d o l e s c e n t s . 

C H A N G E S . — A t r o p h y a n d p s e u d o - h y p e r t r o p h y m a y b o t h b e p resen t . 

S Y M P T O M S . — T h e face muscles are a f fec ted first. T h e s p h i n c t e r o f t h e 

e y e s is a t r o p h i e d , t h e l ips m a y b e t h i c k e n e d a n d t h e m o u t h m a y h a n g o p e n , 

t h e l ips b e i n g w e a k a n d flaccid. T h i s interferes w i t h d i s t i nc t s p e e c h . T h e 

in t r ins ic m u s c l e s o f t h e e y e s a n d t o n g u e e s c a p e . L a t e r , t h e d isease s p r e a d s t o 

t h e m u s c l e s o f t h e shoulders and arms. 

P R O G N O S I S . — B a d , as in t h e p s e u d o - h y p e r t r o p h i c t y p e . 
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T r e a t m e n t 

T h e a i m s o f t r e a t m e n t ( e .g . , o f t h e p s e u d o - h y p e r t r o p h i c t y p e ) are : ( 1 ) T o 

k e e p u p t h e s t r eng th o f t h e m u s c l e s , a n d b y i m p r o v i n g the i r b l o o d - s u p p l y t o 

d e l a y d e g e n e r a t i o n as l o n g as p o s s i b l e . T h i s app l i e s t o b o t h t h e m u s c l e s o f 

t h e l i m b s , a n d t h e r e s p i r a t o r y m u s c l e s . ( 2 ) T o i m p r o v e t h e p a t i e n t ' s gene ra l 

hea l th , inc reas ing h is r es i s t ance t o i n f e c t i o n s , e s p e c i a l l y s u c h as a t t a c k t h e 

l u n g s . 

G E N E R A L T R E A T M E N T . — W a r m t h , — t h e s e p a t i e n t s are m o s t sens i t ive t o 

c o l d — v e r y nou r i sh ing f o o d , a n d g o o d h y g i e n e are m o s t i m p o r t a n t . T h e 

p a t i e n t s h o u l d h a v e p l e n t y o f f resh air , b u t t h e c h e s t s h o u l d b e w e l l p r o t e c t e d . 

T h e m e d i c a l t r e a t m e n t w i l l c o n s i s t o f t o n i c s , c o d - l i v e r o i l , e t c . 

P H Y S I C A L T R E A T M E N T . — H e r e , aga in , w e c a n n o t h o p e t o cu re , 

p r o b a b l y n o t e v e n t o arrest t h e c o u r s e of , t h e m a l a d y . W e c a n o n l y 

d e l a y i ts d e v e l o p m e n t . E r b ' s j u v e n i l e t y p e is t h e m o s t h o p e f u l , b u t i t is 

ra re ly e n c o u n t e r e d . M o s t w o r k e r s , h o w e v e r , wi l l p r o b a b l y h a v e m e t o n e o r 

m o r e o f t h e v i c t i m s o f p s e u d o - h y p e r t r o p h i c d y s t r o p h y , t h o u g h th i s a l so is a 

rare c o n d i t i o n . 

MASSAGE.—A b r i sk general massage is b e s t , b u t t h e a f f e c t e d l i m b s a t leas t 

s h o u l d b e t r ea t ed . T h e s eance , h o w e v e r , s h o u l d n o t b e t o o l o n g , a f e w 

m i n u t e s o n l y b e i n g r e q u i r e d f o r e a c h l i m b . Ef f leurage , k n e a d i n g , a n d p i c k i n g 

u p m a y b e g i v e n , a n d l igh t h a c k i n g s h o u l d b e a d m i n i s t e r e d o v e r a l l m u s c l e s 

w h e r e a t r o p h y is n o t t o o p r o n o u n c e d . 

A t t e n t i o n m u s t b e p a i d t o t h e c o n d i t i o n o f t h e joints, a n d p a s s i v e m o v e m e n t 

g i v e n t o p r e v e n t t h e o c c u r r e n c e o f c o n t r a c t u r e s . D o r s i f l e x i o n o f t h e f o o t , 

e x t e n s i o n o f t h e h i p a n d k n e e , a n d e x t e n s i o n o f t h e e l b o w are e s p e c i a l l y i m p o r -

t an t , b u t t h e c o n d i t i o n o f t h e j o i n t s o f t h e s h o u l d e r s h o u l d a l so b e 

w a t c h e d . 

EXERCISES.—A s h o r t t a b l e o f exe rc i se s s h o u l d b e g i v e n , in w h i c h t h e 

p a t i e n t is m a d e t o use all t h e a f fec ted m u s c l e s . H e m a y first b e t a u g h t t o 

p e r f o r m s i m p l e m o v e m e n t s in l y i n g o r s ide - ly ing , e . g . — 

1. S ide - l y ing H i p - f l e x i o n a n d - e x t e n s i o n ( f o r g l u t e u s m a x i m u s , a n d t h e 

f lexors o f t h e h i p ) . 

2 . S ide - l y ing 2 - F o o t - b e n d i n g a n d - s t r e t ch ing ( c a l f m u s c l e s a n d an t e r io r t ib i a l 

g r o u p ) . 

3 . L y i n g 2 - A r m - r a i s i n g s i d e w a y s a n d u p w a r d s a n d - l o w e r i n g (serra tus m a g n u s 

a n d d e l t o i d ; l a t i s s imus d o r s i ) . 

4 . L y i n g A l t e r n a t e a r m - f l e x i o n ac ros s c h e s t ( p e c t o r a l i s m a j o r ) . 

5. S i t t ing ( o r ha l f - l y ing ) 2 - A r m - r o t a t i o n - o u t w i t h b r e a t h i n g ( in f rasp ina tus 

a n d te res m i n o r ) . 

6. H a l f - l y i n g ( o r s i d e - l y i n g ) 2 - F o r e a r m - b e n d i n g a n d - s t r e t ch ing ( b i c e p s ) . 

7. L y i n g ( o r c r o o k - l y i n g ) 2 - A r m - b e n d i n g a n d - s t re tch ing . 

I n a d d i t i o n t o th is , i f a n y m u s c l e s are v e r y w e a k , t h e p a t i e n t m a y b e t a u g h t 

t o c o n t r a c t t he se m u s c l e s i n d i v i d u a l l y w i t h o u t p r o d u c i n g a n y m o v e m e n t o f 

t he j o i n t s . C o n t r a c t i o n s o f t h e g lu te i , q u a d r i c e p s , b i c e p s , a n d d e l t o i d , f o r 

ins tance , are n o t diff icult t o o b t a i n . 

L a t e r he m a y b e a l l o w e d t o t r y t h e exerc i ses in s t and ing , a n d a n a t t e m p t 

s h o u l d b e m a d e t o i m p r o v e his p o s t u r e a n d ga i t , a l t h o u g h t h e i m p r o v e m e n t 

is n o t l i ke ly t o b e m o r e t h a n t e m p o r a r y . 

A b d o m i n a l c o n t r a c t i o n s a n d L o n g - s i t t i n g F o r w a r d - b e n d i n g (ass i s ted) , m a y 

b e g i v e n t o p r e v e n t t h e l o rdos i s f r o m b e c o m i n g fixed, a n d t o s t r eng then 

the w e a k a b d o m i n a l s . O t h e r e a s y t r u n k exerc i ses m a y b e a t t e m p t e d , b u t t h e 

ch i l d m u s t n o t b e t i red . 

Breathing exercises are m o s t i m p o r t a n t a n d s h o u l d n e v e r b e o m i t t e d . 
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Precaution.—The p a t i e n t s h o u l d b e w a r m l y c o v e r e d du r ing m a s s a g e , 

a n d s h o u l d w e a r a flannel shir t a n d k n i c k e r s w h i l e d o i n g exerc i ses unless t h e 

w e a t h e r is v e r y w a r m . I f he b e c o m e s h o t , g r ea t ca re m u s t b e t a k e n t o p r e v e n t 

his c a t c h i n g c o l d a f t e rwards . A chi l l m i g h t we l l b e t h e cause o f a t r a g e d y . 

A M Y O T O N I A C O N G E N I T A 

A c o n g e n i t a l d isease af fec t ing t h e m u s c l e s a n d r e s e m b l i n g a flaccid pa ra lys i s . 

S Y M P T O M S . — T h e muscles are flaccid, so f t , a n d t o n e l e s s ; t h e y d o n o t 

ha rden in c o n t r a c t i o n l ike n o r m a l m u s c l e s , a l t h o u g h there is n o ac tua l pa ra lys i s , 

t h e n e r v o u s s y s t e m n o t b e i n g i n v o l v e d . T h e legs a re g e n e r a l l y m o s t a f f e c t e d , 

bu t s o m e t i m e s t h e b a c k m u s c l e s a re w e a k a n d t h e c h i l d c a n n o t sit u p . T h e 

joints are flail-like, o w i n g t o t h e h y p o t o n i a o f t he m u s c l e s a n d c o n s e q u e n t 

r e l axa t i on o f t h e l i g a m e n t s ; t h e 

l i m b s can , the re fo re , b e p l a c e d in all 

sor ts o f a b n o r m a l pos tu r e s (Fig. 1 0 4 ) . 

T h e sphincters are n o r m a l . 

Electrical changes: T h e r e s p o n s e 

t o f a r ad i sm a n d g a l v a n i s m is d i m i n -

ished, b u t t he re are n o p o l a r c h a n g e s 

(see p . 1 1 2 ) . T h e ch i ld ren , e v e n 

infants , c a n b e a r s t r ong f a r ad i c 

cur ren t s . 

T h e deep reflexes are los t o w i n g 

t o l a c k o f m u s c l e t o n e , b u t t h e 

superficial reflexes are n o r m a l 

( P u r v e s - S t e w a r t ) . 

P R O G N O S I S . — I m p r o v e m e n t 

t akes p l a c e , as a rule , b u t n o t cu r e . 

T r e a t m e n t . — 

T h e a i m s o f t r e a t m e n t are : ( 1 ) 

T o i m p r o v e t he nu t r i t i on a n d t o n e o f 

t he m u s c l e s ; ( 2 ) T o t e a c h t h e c h i l d 

t o use his l i m b s , si t u p , a n d w a l k . 

T r e a t m e n t s h o u l d b e ca r r i ed o u t o n m u c h t h e s a m e l ines as t h a t f o r a flaccid 

para lys i s . A l o n g c o u r s e o f t r e a t m e n t wi l l b e necessa ry , a n d t h e c h i l d s h o u l d 

be u n d e r supe rv i s ion wh i l e g r o w t h c o n t i n u e s . Spl in ts are n o t r equ i r ed as a 

rule. 
T H O M S E N ' S D I S E A S E 

(Myotonia Congenita) 

A rare c o n d i t i o n in w h i c h t h e v o l u n t a r y m u s c l e s b e c o m e stiff w h e n 

m o v e m e n t is a t t e m p t e d . 

E T I O L O G Y . — I t is an hereditary d isease , gene ra l ly af fect ing m o r e t h a n o n e o f 

a f a m i l y . 

P A T H O L O G Y . — I t is c a u s e d b y s o m e c o n g e n i t a l de f ec t in t h e m u s c l e s , w h i c h 

h a v e t o o g rea t a p r o p o r t i o n o f s a r c o p l a s m t o fibrils. T h e m u s c u l a r f ibres are 

g r e a t l y en l a rged a n d h y p e r t r o p h i e d . 

S Y M P T O M S . — T h e muscles go into tonic spasm w h e n t h e p a t i e n t a t t e m p t s 

t o p e r f o r m v o l u n t a r y m o v e m e n t s . T h i s c o n d i t i o n is m o s t m a r k e d in t he 

leg muscles. F o r i n s t ance , t h e s p a s m c o m e s o n w h e n he beg ins t o w a l k , b u t 

dec reases i f he c o n t i n u e s t o d o s o . I f he s t ops , i t re turns w h e n h e s tar ts 

aga in . I f he rests, t h e stiffness m a k e s i t v e r y difficult f o r h i m t o rise. H e 

c a n n o t v o l u n t a r i l y r e l ax his m u s c l e s . T h e muscles of face, eye, and tongue 

Fig. 104.—Amyotonia congenita. 
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m a y b e s imi la r ly a f fec ted . S p a s m o f t he last m a y m a k e s p e e c h diff icul t . T h e 

sphincters are n o r m a l ; respiration and other vital functions are n o t d i s t u r b e d . 

Electrical changes.—The r eac t i on t o f a r a d i s m a n d g a l v a n i s m is pecu l i a r . 

T h e c o n t r a c t i o n i n d u c e d b y t h e c u r r e n t d o e s n o t , in t h e case o f g a l v a n i s m , 

c o n s i s t o f a s ingle q u i c k t w i t c h w h e n t h e e l e c t r o d e is a p p l i e d o r w i t h d r a w n , 

b u t t h e c o n t r a c t i o n is u n d u l y p r o l o n g e d . T h e s a m e is t h e case w i t h f a r ad i sm, 

t h e c o n d i t i o n o f c o n t r a c t i o n c o n t i n u i n g af te r t h e e l e c t r o d e is w i t h d r a w n a n d 

t h e m u s c l e o n l y r e l ax ing g r a d u a l l y . T h e c o n s t a n t c u r r e n t p r o d u c e s a series 

o f r h y t h m i c c o n t r a c t i o n s . T h i s p e c u l i a r r e sponse is k n o w n as t h e myotonic 

reaction. T h e r e are a l so p o l a r c h a n g e s , A . C . C . b e i n g e q u a l t o K . C . C . 

P R O G N O S I S . — T h e disease is i ncu rab l e , bu t n o t p r o g r e s s i v e a n d n o t fatal . 

T r e a t m e n t . — 

T h e a ims o f t r e a t m e n t are t o r e d u c e t he s p a s m a n d i m p r o v e t h e p a t i e n t ' s 

genera l hea l th . 

G E N E R A L T R E A T M E N T . — L i k e m o s t v i c t i m s o f m u s c u l a r d isease t h e 

pa t i en t s are v e r y sens i t ive t o c o l d , w h i c h , in th i s case , increases t h e s p a s m . 

T h e y s h o u l d , l ike t h o s e suffering f r o m p s e u d o - h y p e r t r o p h i c a n d o t h e r f o r m s 

o f d y s t r o p h y , w e a r w a r m c l o t h e s a n d h a v e nou r i sh ing f o o d . W a r m b a t h s , 

o r w h i r l p o o l b a t h s i f t h e y c a n b e o b t a i n e d , h e l p t o r e d u c e t h e s p a s m . 

P H Y S I C A L T R E A T M E N T . — 

MASSAGE AND EXERCISES.—The p a t i e n t m a y b e t r e a t e d in m u c h t h e 

s a m e w a y as o n e w i t h an o l d h e m i p l e g i a (see p p . 1 1 9 , 1 2 0 ) . 

S o o t h i n g m a s s a g e a n d r h y t h m i c m o v e m e n t s are be s t , c o m b i n e d w i t h o r d i n a r y 

genera l exe rc i se s . T h e p a t i e n t m u s t n o t b e o v e r - t i r e d , b u t t he re is less d a n g e r 

o f th is h a p p e n i n g t h a n in t h e case o f o n e w i t h a l es ion o f t h e cen t ra l n e r v o u s 

s y s t e m , s ince his sense o f f a t igue is n o r m a l . 

M Y A S T H E N I A G R A V I S 

T h i s is a rare c o n d i t i o n in w h i c h t h e v o l u n t a r y m u s c l e s are w e a k a n d b e c o m e 
v e r y eas i ly e x h a u s t e d o n s l igh t e x e r t i o n , t o s u c h a deg ree t h a t t h e y c a n n o t 
w o r k a t al l unless res ted . 

E T I O L O G Y . — B o t h m e n a n d w o m e n are a f fec ted . ^The d isease c o m e s o n in 
y o u t h o r ea r ly m i d d l e - a g e . T h e cause is u n k n o w n . 

P A T H O L O G Y . — T h e r e are n o c o n s t a n t c h a n g e s in t h e n e r v o u s s y s t e m , n o r a re 
the re m a r k e d d e g e n e r a t i v e c h a n g e s in t h e m u s c l e s t h e m s e l v e s . 

S Y M P T O M S . — 

T h e face muscles are m o s t a f fec ted , e spec i a l l y t h o s e o f t h e e y e s , l ips , a n d 

t o n g u e . T h i s interferes w i t h ea t ing a n d s p e a k i n g . T h e p a t i e n t c a n n o t k e e p 

his e y e s o p e n , o r h o l d his h e a d e r ec t , f o r l o n g a t a t i m e . A l l t h e a f fec ted 

m u s c l e s are t e m p o r a r i l y i m p r o v e d b y rest , b u t g r o w w o r s e a n d w o r s e d u r i n g 

r e p e a t e d m o v e m e n t s , s o t h a t t h e y are a l w a y s a t the i r be s t in t h e m o r n i n g 

a n d a t the i r w e a k e s t i n t h e e v e n i n g . G r a d u a l l y t h e muscles of the arms and 

legs a n d t h e respiratory muscles b e c o m e i n v o l v e d . 

Reflexes.—The knee - j e rk m a y b e s l igh t ly inc reased , b u t i f t h e s t imu la t ion 

is c o n s t a n t l y r e p e a t e d i t b e c o m e s w e a k e r a n d w e a k e r a n d finally d i sappea r s . 

Electrical changes.—The myasthenic reaction is f o u n d . T h e c o n t r a c t i o n s 

a re n o r m a l a t first, b u t t h e r e sponse lessens g r a d u a l l y a n d finally ceases . 

P R O G N O S I S . — T h e disease is i n c u r a b l e a n d s l o w l y p r o g r e s s i v e , d e a t h gener -

a l ly o c c u r i n g f r o m c a r d i a c o r r e s p i r a t o r y fa i lure . 

T r e a t m e n t . — 

N o sa t i s f ac to ry t r e a t m e n t has b e e n f o u n d . R e s t a n d t o n i c s are i n d i c a t e d . 
Massage a n d l igh t exe rc i s e s , w i t h rest af ter e a c h e x e r c i s e , m a y inc rease t h e 
c o m f o r t o f t h e p a t i e n t . 
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CHAPTER XVI 

DEFORMITIES OF THE UPPER AND LOWER 
EXTREMITIES 

I. Deformities of the upper extremity : Sprengel's shoulder—Club-hand and congenital 
absence of radius, ulna, or other bones—Dupuytren's contracture—Contracted 
fingers. II . Deformities of the lower extremity : Congenital dislocation of the 
hip—Coxa vara—Genu valgum—Genu varum (bandy-legs) and bow-legs—Flat-
foot and weak foot—-Pes piano-valgus—Metatarsalgia—Talipes—Pes cavus—• 
Hallux valgus—-Hallux rigidus and hallux flexus—Hammer toe. 

A DEFORMITY is a m a l f o r m a t i o n o f a n y pa r t o f t h e b o d y , d u e t o a d i s t o r t i o n o f 

t h e b o n y ske le ton , o r t o a n a l t e ra t ion in l e n g t h o f s o m e o f t h e sof t s t ruc tu res . 

D e f o r m i t i e s m a y b e d i v i d e d i n t o t w o classes : ( 1 ) Congenital; a n d ( 2 ) Acquired. 

1. T h e C o n g e n i t a l D e f o r m i t i e s are c a u s e d b y r e t en t ion o f t h e foetus in s o m e 

i n c o r r e c t p o s i t i o n b e f o r e b i r th , o r b y s o m e fa i lure o r a b n o r m a l i t y o f d e v e l o p -

m e n t . T h e y m a y , o r m a y n o t , b e he r ed i t a ry . 

A congenita] deformity is one actually present before birth. A deformity 
caused by an injury during birth is not a congenital one. 

2 . T h e A c q u i r e d D e f o r m i t i e s m a y b e d u e t o o n e o f m a n y causes , t h e m o s t 

c o m m o n o f w h i c h are : ( 1 ) Bone disease, e .g . , r i cke t s . ( 2 ) Joint disease, e .g . , 

v a r i o u s k i n d s o f a r th r i t i s ; g o u t . ( 3 ) Nerve disease, as pa ra lys i s . ( 4 ) Muscle 

disease, e .g. , m u s c u l a r d y s t r o p h y . ( 5 ) Trauma, e .g . , injur ies a t b i r t h ; f rac-

tu res , s e p a r a t e d e p i p h y s e s , b u r n s , scars , e t c . ( 6 ) Mechanical causes ; o c c u p a -

t i o n s i m p o s i n g u n d u e s t ra in o r pressure o n s o m e pa r t o f t h e b o d y , e .g . , o n t h e 

sp ine , in t h o s e w h o s e t r a d e necess i ta tes t h e c a r r y i n g o f h e a v y w e i g h t s ; h a b i t u a l 

w r o n g p o s t u r e ; w r o n g d i s p o s i t i o n o f t h e w e i g h t o f t h e b o d y , d u e t o loss o f sense 

o f t h e c o r r e c t p o s t u r e , resul t ing f r o m s o m e d e f e c t o f t h e p o s t u r a l ref lex (see p . 2 6 3 ) . 

S t a g e s of D e v e l o p m e n t of D e f o r m i t i e s . — I n m o s t a c q u i r e d d e f o r m i t i e s , 

t h r ee s tages o r deg rees are r e c o g n i z e d . T h e cha rac te r i s t i c s o f these are as 

f o l l o w s : — 

1. F I R S T D E G R E E . — 
CHANGES IN MUSCLE TONE AND HABITUAL POSTURE : N o BONY CHANGE.— 

T h e p a t i e n t c a n h i m s e l f c o r r e c t t h e p o s i t i o n o f t h e a f fec ted pa r t . 

2 . S E C O N D D E G R E E . — 
DEFINITE CONTRACTURE OF SOFT STRUCTURES, i .e . , m u s c l e s a n d l i g a m e n t s , 

w i t h A SLIGHT DEGREE OF BONY CHANGE. T h e p a t i e n t c a n n o t h i m s e l f c o r r e c t 
t h e d e f o r m i t y , b u t i t c a n b e c o r r e c t e d t o s o m e e x t e n t b y t h e o p e r a t o r . 

Intermediate between these two degrees we have a stage in which there is 
definite spasm or even shortening of muscles, etc., without any appreciable 
alteration in the bone. 

3. T H I R D D E G R E E . — 
SERIOUS BONY CHANGES.—Very l i t t le c o r r e c t i o n , i f a n y , c a n b e o b t a i n e d 

b y t h e o p e r a t o r . 
T h e first d e g r e e d e f o r m i t i e s a re curable ; t h o s e o f t h e s e c o n d d e g r e e m a y b e 

improved b y t r e a t m e n t . F o r t h o s e o f t h e t h i r d d e g r e e l i t t le c a n b e d o n e , un less 
t h e y ex i s t in s o m e p a r t w h e r e surg ica l in te r fe rence is p o s s i b l e . 
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I . D E F O R M I T I E S O F T H E U P P E R E X T R E M I T Y 

D e f o r m i t i e s o f t h e u p p e r e x t r e m i t y , o t h e r t h a n p a r a l y t i c , are rare, a n d f e w 

ca l l f o r t r e a t m e n t b y p h y s i c a l m e a n s . T h e w e i g h t o f t h e b o d y , fa l l ing o n t h e 

l o w e r l i m b , is t h e d e t e r m i n i n g f a c t o r in m o s t o f t h e acquired d e f o r m i t i e s in t h a t 

pa r t o f t h e b o d y . T h i s f a c t o r n o t b e i n g o p e r a t i v e in t h e case o f t h e u p p e r 

l i m b , e x c e p t in ch i ld ren a t t h e c r a w l i n g s t age , d e f o r m i t y here is u n c o m m o n . 

Congenital m a l f o r m a t i o n s , a l so , are f o u n d far less f r e q u e n t l y in t h e a r m s t h a n 

in t h e legs . T h e a c q u i r e d de fo rmi t i e s w h i c h d o o c c u r a re m o s t l y t h e resul t 

o f para lys i s , r i cke ts , o r in jur ies . 

S P R E N G E L ' S S H O U L D E R 

A rare c o n g e n i t a l c o n d i t i o n in w h i c h o n e s c a p u l a ( o r o c c a s i o n a l l y b o t h ) is 

in an a b n o r m a l l y h i g h p o s i t i o n o n t he t h o r a c i c w a l l . 

E T I O L O G Y . — 

CAUSE.—The scapulae are 

n o r m a l l y m u c h h ighe r in t h e 

ear l ier s tages o f foetal d e v e l o p -

m e n t t h a n in t h e c h i l d a t b i r th . 

T h e d e f o r m i t y m a y b e c a u s e d 

b y a c o n s t r a i n e d p o s i t i o n o f 

t h e fcetus in u t e r o , w h i c h p r e -

v e n t s t h e d e s c e n t o f o n e o r 

b o t h scapulae. 

HEREDITY is o f t e n a f ac to r , 

a n d o t h e r d e f o r m i t i e s are o f t en 

p resen t in t h e s a m e pa t i en t . 

UNILATERAL cases are m u c h 

c o m m o n e r t h a n b i la te ra l . 

SEX .—The s e x e s are af fec-

t e d a b o u t e q u a l l y . 

D E F O R M I T Y (Fig. 1 0 5 ) . — 

1 . I n uni la te ra l cases the 

position of one scapula is ab-

normally high. T h e c o n d i t i o n 

is g e n e r a l l y a c c o m p a n i e d b y 

sco l ios i s in t h e t h o r a c i c r eg ion , 

t h e c o n v e x i t y b e i n g t o w a r d s 

t he s ide o f t h e ra i sed s h o u l d e r . 

I n b i la te ra l cases , b o t h shou lde r s 

are raised, a n d t h e t h o r a c i c a n d 

l o w e r c e r v i c a l ver tebrae s t a n d 

o u t p r o m i n e n t l y . 

2 . T h e s c a p u l a is n o t o n l y raised b u t rotated, g e n e r a l l y in s u c h a w a y t h a t 

t h e u p p e r ang l e is neare r t h e sp ine t h a n the l o w e r ( T u b b y ) ; o r t h e r o t a t i o n 

m a y b e in t h e o p p o s i t e d i r e c t i o n , w i t h t h e infer ior ang l e s o m e t i m e s e v e n o v e r -

l a p p i n g t h e v e r t e b r a l c o l u m n . 

3 . T h e superior angle s h o w s p r o m i n e n t l y in t h e n e c k . 

4 . T h e clavicle m a y b e s h o r t e n e d t o t h e e x t e n t o f o n e i n c h , s o t h a t t h e 

s c a p u l a is neare r t o t h e sp ine o n t h e a f f ec t ed s ide . 

5 . T h e mobility o f t h e s h o u l d e r is m u c h r e d u c e d , b e c a u s e o f t h e f ixa t ion o f 

t h e s c a p u l a , a b d u c t i o n a n d e l e v a t i o n b e i n g l i m i t e d 

6. T h e upper part of the chest m a y b e b a d l y d e v e l o p e d . 

C O U R S E . - — T h e d e f o r m i t y g e n e r a l l y ge t s w o r s e as t h e p a t i e n t g r o w s o lde r . 

Fig. 105.—Congenital elevation of the left scapula 
(Sprengel's shoulder). 
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P A T H O L O G I C A L C H A N G E S . — 

BONES.— 
1. M a l f o r m a t i o n o f t he scapu la , t h e l o n g ax i s o f t h e b o n e b e i n g h o r i z o n t a l 

in s t ead o f ve r t i ca l . 

2 . S o m e t i m e s a bar of bone is f o u n d c o n n e c t i n g i t t o t h e v e r t e b r a l c o l u m n , 

gene ra l l y t o o n e o f t h e c e r v i c a l vertebrae. 

MUSCLES.—The t r apez ius is a l w a y s w e a k a n d d e f e c t i v e . V a r i o u s o t h e r 

m u s c l e s a t t a c h e d t o t he s c a p u l a m a y b e a b n o r m a l — t h e l e v a t o r angu l i scapulae, 

serratus m a g n u s , infraspinatus , la t i ss imus dors i , t e res m a j o r , pec to ra l i s m i n o r , 

r h o m b o i d s , e t c . T h e s t e r n o m a s t o i d a n d pec to ra l i s m a j o r h a v e a l so b e e n f o u n d 

t o b e d e f e c t i v e o r absen t . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — T h i s d e f o r m i t y c a n o n l y , as a rule , b e c o r r e c t e d 

b y o p e r a t i o n . T h e inc i s ion is m a d e a longs ide the ve r t eb ra l b o r d e r o f t h e 

s c a p u l a ( s o m e t i m e s a l so a l o n g pa r t o f the supe r io r b o r d e r ) . A l l t he m u s c l e s 

t ha t p r e v e n t r e p l a c e m e n t o f the s c a p u l a in its c o r r e c t p o s i t i o n are d i v i d e d ; 

a n d the b o n y bar , i f p resen t , is r e m o v e d . 

P H Y S I C A L T R E A T M E N T . — A f t e r the w o u n d is hea led , t he w e a k m u s c l e s 

s h o u l d b e m a s s a g e d , a n d pass ive a n d a c t i v e m o v e m e n t s g i v e n t o t he j o i n t s 

o f t h e s h o u l d e r g i rd le . Spec i a l a t t en t i on m u s t b e p a i d t o t he m o v e m e n t s o f 

a b d u c t i o n a n d e l e v a t i o n o f t h e a r m , a n d t o r o t a t i o n o f t h e s capu l a . I f t h e 

m u s c l e s are v e r y w e a k , a b d u c t i o n a n d e l e v a t i o n m a y b e t r i ed first in t he l y i n g 

o r c r o o k - l y i n g p o s i t i o n (as f o r m u s c l e s r e c o v e r i n g f r o m para lys i s ) , a n d t h e 

pa t i en t m a y t h e n p rogress t o ha l f - ly ing , s i t t ing a n d s t and ing (see p . 168 ) . T h e 

resul t is n o t a l w a y s v e r y sa t i s fac to ry . 

EXAMPLES OF EXERCISES ( la te s t a g e ) . — 

1. St r ide-s i t t ing 2 -Arm- ra i s ing s i d e w a y s a n d u p w a r d s , t h e p a l m s m e e t i n g 

a b o v e t he h e a d ( in ea r ly s tages , a s imi lar exe rc i se m a y b e g i v e n in c r o o k - l y i n g ) . 

2 . S i t t ing , o r s t and ing , H a n d - c l a p p i n g o v e r h e a d . 

3 . Yard - s t r ide - s i t t i ng 2 -Arm- l i f t i ng a n d - d o w n - p r e s s i n g ( l o w e r i n g t o s h o u l d e r 

l e v e l ) . 

4 . S t a n d i n g - 2 - A r m - s w i n g i n g f o r w a r d a n d u p w a r d . 

5 . N e c k - r e s t p o s i t i o n . 

6. H e a d - r e s t p o s i t i o n . 

7 . L a y i n g f ron t o f wr i s t o n b a c k o f n e c k . 

8. L y i n g , s i t t ing, o r s t and ing , Shou lde r - sh rugg ing . 

9. S t a n d i n g , o r s i t t ing, S h o u l d e r - s h r u g g i n g ( res is ted a t w r i s t ) ; ( o r 2 -Shou lde r -

sh rugg ing , in b i la tera l c a s e s ) . 

10 . 2 - A r m - b e n d i n g a n d -s t re tch ing in all d i r ec t ions ( f ree) . 

1 1 . 2 - A r m - b e n d i n g a n d -s t re tch ing ( res is ted) in v a r i o u s pos i t i ons . 

1 2 . 2 - A r m - p a r t i n g a n d - fo rward -ca r ry ing . 

1 3 . 2 - P l a n e - A r m - c a r r y i n g ( in s i t t ing, long-s i t t ing , w a l k - s t a n d i n g , e t c . ) . 

14 . P r o n e - l y i n g 2 - A r m - b a c k w a r d - c a r r y i n g . 

1 5 . S t a n d i n g 2 - A r m - c i r c l i n g o r - swing ing in c i rc les . 

1 6 . P u l l e y exerc i ses , e t c . 

N.B.—It is important to learn from the surgeon which muscles are defective 
or absent, and which were divided at the operation. Complications such as 
torticollis or scoliosis must be treated. 

C L U B - H A N D A N D C O N G E N I T A L A B S E N C E O F R A D I U S , U L N A , 

O R O T H E R B O N E S 

T h e l o n g a x e s o f f o r e a r m a n d h a n d s h o u l d b e in a l ine w i t h o n e a n o t h e r — 
a n y d e v i a t i o n f r o m this l ine cons t i t u t e s ' c l u b - h a n d ' . T h e c o n d i t i o n m a y b e 
c o n g e n i t a l o r a c q u i r e d . ( 1 ) Congenital cases are far less c o m m o n t h a n s imi lar 
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de fo rmi t i e s in t h e f o o t . T h e y are m o s t o f t e n a s s o c i a t e d w i t h c o n g e n i t a l 

a b s e n c e o f rad ius o r u lna . Cases in w h i c h t h e b o n e s are n o r m a l are v e r y rare . 

( 2 ) Acquired cases are d u e t o pa ra lys i s , ar thri t is , r i cke t s , o r t r a u m a s . 

C H A N G E S A N D S Y M P T O M S ( c o n g e n i t a l f o r m ) . — 

1. A s in c l u b - f o o t , t h e h a n d is in a position of exaggeration of one of its normal 

movements—flexion o r e x t e n s i o n , a d d u c t i o n o r a b d u c t i o n ; o r t w o o f t he se 

m a y b e c o m b i n e d . T h e p o s i t i o n o f flexion is m u c h c o m m o n e r t h a n t h a t o f 

e x t e n s i o n ; t h e c o m m o n e s t o f all is t h a t in w h i c h t h e h a n d is flexed a n d 

adducted. 

2 . / / the radius is absent t h e h a n d d e v i a t e s t o t h e rad ia l s ide . T h e t h u m b 

m a y a lso b e a b s e n t , o r its m e t a c a r p a l b o n e w a n t i n g , t h e p h a l a n g e s b e i n g 

a t t a c h e d t o t h e c a r p u s o n l y b y so f t t i ssues . 

3 . I f t he ulna is absent t he re is u lna r d e v i a t i o n , a n d o n e o r m o r e f ingers o n 

t h e inner s ide o f t h e h a n d m a y b e miss ing . 

4 . T h e c o n d i t i o n is gene ra l l y bilateral a n d o t h e r de fo rmi t i e s are o f t en p r e s e n t 

e l s ewhe re in t h e b o d y . 

T r e a t m e n t . — 

C A S E S W I T H O U T B O N Y D E F E C T . — T h e s e are t r e a t e d b y w r e n c h i n g , a n d 

are p u t u p in p las ter , o r s p e c i a l l y m a d e spl in ts w h i c h k e e p t h e h a n d in an 

o v e r - c o r r e c t e d p o s i t i o n . 

PHYSICAL TREATMENT is o n t he s a m e l ines as in s imi lar de fo rmi t i e s o f t h e 

f o o t : m a s s a g e , e spec i a l l y o f t h e s t r e t ched m u s c l e s ; pa s s ive s t r e tch ings a n d 

a c t i v e m o v e m e n t s , w i t h exerc i ses as s o o n as t h e c h i l d is o l d e n o u g h . 

C A S E S W I T H B O N Y D E F E C T (e .g . , a b s e n t r a d i u s ) . — 

SURGICAL TREATMENT.—The u lna is spl i t t o m a k e t w o b o n e s , a n d is 

a r t i cu la t ed a t t h e wr i s t w i t h t h e c a r p u s . T h e t h u m b , i f t h e m e t a c a r p a l b o n e 

is miss ing , is a m p u t a t e d , b e i n g q u i t e useless , o r an a t t e m p t is m a d e t o a r t i cu la te 

t h e first p h a l a n x t o a ca rpa l o r m e t a c a r p a l b o n e ( T u b b y ) . 

PHYSICAL TREATMENT.— 
Pre-operative.—Massage a n d m o v e m e n t s are g i v e n t o s t r eng then t h e 

m u s c l e s . 

Post-operative.—The h a n d is p u t u p in a spec ia l sp l in t , o r in p las ter . 

M a s s a g e is g i v e n in t h e usua l w a y , a n d pa s s ive a n d a c t i v e m o v e m e n t s o f t h e 

wr i s t af ter s o m e w e e k s . T h e r ange o f m o v e m e n t pos s ib l e s h o u l d b e a sce r t a ined 

f r o m t h e su rgeon . 

F o r a c q u i r e d f o r m s o f h a n d d e f o r m i t y , see d e sc r ip t i on o f PARALYSIS OF 

NERVES OF ARM, ARTHRITIS, a n d RICKETS ( C h a p t e r s X I I , V I I , a n d X V I I I ) . 

D U P U Y T R E N ' S C O N T R A C T U R E 

F l e x i o n o f t h e fingers i n t o t h e p a l m o f t h e h a n d d u e t o c o n t r a c t i o n o f t h e 

p a l m a r fasc ia . 

E T I O L O G Y . — 

AGE AND SEX .—The d e f o r m i t y o c c u r s m u c h m o r e f r e q u e n t l y in m e n t h a n 

in w o m e n , a n d a p p e a r s in m i d d l e life o r o l d a g e . 

CAUSE.—There is s o m e u n c e r t a i n t y a b o u t w h a t a c t u a l l y causes t h e c o n -

t r ac tu re . H e r e d i t y , g o u t , r h e u m a t i s m , a n d m e t a b o l i c diseases h a v e all b e e n 

b l a m e d f o r i ts a p p e a r a n c e . U n d o u b t e d l y , in m a n y , i f n o t m o s t , o f t h e cases , 

i n j u r y t o t h e t issues o f t h e p a l m is t h e exciting c ause , a n d t h e c o n t r a c t u r e is 

o f t en f o u n d in p e o p l e w h o s e o c c u p a t i o n s enta i l c o n s t a n t pressure o n , o r irrita-

t i o n of, th is p a r t o f t h e h a n d . 

P A T H O L O G Y . — 

1. T h e sea t o f t h e t r o u b l e is t h e palmar fascia9 w h i c h b e c o m e s t h i c k e n e d , 

p r o b a b l y f o l l o w i n g a c h r o n i c i n f l a m m a t i o n , a n d la ter c o n t r a c t s in b a n d s , 
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d r a w i n g d o w n t h e fingers i n t o t h e p a l m o f t h e h a n d . T h e skin a l so b e c o m e s 

c o n t r a c t e d . T h e r ing finger is m o s t f r e q u e n t l y a f fec ted a n d la ter t h e l i t t le 

finger, b u t s o m e t i m e s t h e la t te r is t h e first t o suffer. T h e o t h e r fingers are 

far less c o m m o n l y i n v o l v e d , a n d t h e t h u m b v e r y ra re ly . 

2 . T h e finger is d r a w n d o w n first a t t he m e t a c a r p o - p h a l a n g e a l j o i n t , t h e n 

a t t h e first i n t e rpha langea l j o i n t , a n d t h e n a t t he s e c o n d , s o t ha t finally t h e 

fingers are flexed i n t o t h e p a l m (Fig. 1 0 6 ) . 

3. T h e tendons m a y b e c o m e s h o r t e n e d a n d 

adhes ions m a y f o r m in t h e j o i n t s in o l d - s t a n d i n g 

cases . 

S Y M P T O M S . — 

1. T h e position o f t h e fingers is as d e s c r i b e d 

a b o v e . A s t h e y are d r a w n d o w n , t he s h o r t e n e d 

b a n d s o f fasc ia s t a n d o u t l ike c o r d s in t h e p a l m 

a n d u p t o t h e s e c o n d p h a l a n g e s . T h e skin , w h i c h 

adhe res t o t h e m , is t h r o w n i n t o wr ink les . 

2 . T h e pa t i en t m a y c o m p l a i n o f neuralgic pain 

in t h e h a n d , o r t he re m a y b e n o n e unless t h e 

fingers are f o r c i b l y e x t e n d e d , o r t he fascia s u b -

j e c t e d t o pressure . 

T r e a t m e n t . — 

I n v e r y s l ight a n d ea r ly cases , s t r e t ch ing 

m o v e m e n t s f o r t he s h o r t e n e d s t ruc tures a n d a c t i v e 

m o v e m e n t s f o r t h e e x t e n s o r s m a y b e t r ied , w i t h 

f r ic t ions t o t he p a l m o f t h e h a n d ; b u t an o p e r a t i o n 

is gene ra l l y neces sa ry . T r e a t m e n t b y sp l in t ing 

o n l y w i t h o u t o p e r a t i o n is s o m e t i m e s a t t e m p t e d , 

Fig. 106.—Dupuytren's b u t is. s l o w a n d pa infu l . 

contracture. S U R G I C A L T R E A T M E N T . — T h e o p e r a t i o n 

cons is t s o f s e v e r a n c e o f t h e c o n t r a c t e d b a n d s 

o f fascia b y v a r i o u s m e t h o d s , o r r e m o v a l o f t h e fascia i tself. 

POST-OPERATIVE TREATMENT.—Support : T h e finger o r fingers are p u t u p 

in as c o m p l e t e e x t e n s i o n as pos s ib l e o n s o m e k i n d o f p a d d e d m e t a l sp l in t , 

a p p l i e d t o t h e p a l m o f t h e h a n d a n d t he f ron t o f t h e a f fec ted fingers. I t is 

re ta ined f o r e igh t t o t w e l v e w e e k s , b u t a sp l in t s h o u l d b e w o r n at n igh t f o r 

a b o u t s i x m o n t h s . 

P H Y S I C A L T R E A T M E N T . — 
MASSAGE.—As s o o n as t he w o u n d is q u i t e s e c u r e l y hea led , t he p a l m m a y 

b e m a s s a g e d , as we l l as t he rest o f t h e h a n d a n d t h e f o r e a r m . 
MOVEMENTS.—Stretching m o v e m e n t s m u s t b e g i v e n t o t h e fingers, a n d 

a c t i v e m o v e m e n t s p r ac t i s ed b y the pa t i en t . H e m a y b e t a u g h t t o d o t h e 
pass ive s t r e t ch ing himself , af ter s o a k i n g t he h a n d in h o t w a t e r . T h e wh i r l -
p o o l b a t h is e x c e l l e n t , i f o b t a i n a b l e . 

General hand and finger exercises s h o u l d a l so b e g i v e n , as w e l l as m o v e m e n t s 
f o r e l b o w a n d s h o u l d e r . 

I n s o m e cases , t h e c o r r e c t i o n o b t a i n e d a t t h e o p e r a t i o n is n o t qu i t e c o m p l e t e , 
b u t is finished off b y spl ints a f t e rwards . 

C O N T R A C T E D F I N G E R S 

T h i s d e f o r m i t y is c o n g e n i t a l a n d he red i t a ry . 

D E F O R M I T Y . — T h e fifth finger is m o s t o f t e n a f fec ted , o r t h e f o u r t h a n d 
fifth fingers t o g e t h e r . T h e c o n d i t i o n ge ts p r o g r e s s i v e l y w o r s e af ter b i r th . 
I t is d u e t o c o n t r a c t i o n o f fascia a n d skin , a n d ex is t s o n l y in t h e fingers, 
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n o t in t h e p a l m o f t h e h a n d as in D u p u y t r e n ' s c o n t r a c t u r e . A s a rule, t h e 

first p h a l a n x is e x t e n d e d , t h e s e c o n d flexed, a n d t h e t h i r d e x t e n d e d . T h e r e is 

n o m u s c u l a r w a s t i n g ( T u b b y ) . 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T . — A spec ia l sp l in t is u s e d t o k e e p t h e fingers 

s t ra ight , a n d t h e y s h o u l d b e m a n i p u l a t e d da i ly , i f p o s s i b l e seve ra l t i m e s a d a y 

(see n o t e s o n m a n i p u l a t i o n o f stiff fingers, p . 7 7 ) . 

S U R G I C A L T R E A T M E N T . — I n m o r e seve re o r n e g l e c t e d cases , t h e c o n -

t r a c t e d b a n d s o f fascia are d i v i d e d , t h e fingers b e i n g p u t u p i n e x t e n s i o n o n a 

sma l l sp l in t . 

POST-OPERATIVE TREATMENT.—This cons i s t s o f m a s s a g e o f t h e a r m , p a s s i v e 

m o v e m e n t , a n d a c t i v e m o v e m e n t . T h e p a t i e n t s h o u l d b e u n d e r supe rv i s i on 

f o r s o m e t i m e , as r ecu r rence o f t h e d e f o r m i t y is c o m m o n . 

F o r VOLKMANN'S ISCHEMIC CONTRACTURE, see p . 2 6 ; f o r t h e results o f 

sepsis in t he u p p e r e x t r e m i t y , see p . 98 ; a n d f o r de fo rmi t i e s d u e t o pa ra lys i s 

o f per iphera l ne rves , see C h a p t e r X I I . 

I I . D E F O R M I T I E S O F T H E L O W E R E X T R E M I T Y 

C O N G E N I T A L D I S L O C A T I O N O F T H E H I P 

I n th is c o n d i t i o n o n e o r b o t h o f t h e f e m o r a l h e a d s are f o u n d o u t o f t h e a c e t a -

b u l u m a t b i r th . 

E T I O L O G Y 

SEX INCIDENCE.—The c o n d i t i o n is m u c h c o m m o n e r in girls t h a n in b o y s 

( 8 0 p e r c e n t ) . T h e reason f o r th is is u n k n o w n . 

SIDE AFFECTED.—The d i s l o c a t i o n m a y b e unilateral ( gene ra l l y o f t h e lef t 

h i p ) o r bilateral; t he f o r m e r is m u c h m o r e c o m m o n . 

HEREDITY a p p e a r s t o b e a f a c t o r in s o m e cases . 

CAUSE. — C o n g e n i t a l d i s l o c a t i o n is n o t d u e t o a b i r t h in ju ry , t h o u g h 

v i o l e n c e a t b i r t h m a y p o s s i b l y d i sp l ace t h e f e m o r a l h e a d f r o m t h e a c e t a b u l u m , 

o r inc rease an a l r e a d y ex i s t i ng d i s p l a c e m e n t . B u t in e i ther case the a c e t a b u l u m 

is d e f e c t i v e , o w i n g t o s o m e p rena t a l fai lure o f d e v e l o p m e n t , t h e cause o f w h i c h 

is n o t u n d e r s t o o d . 

P A T H O L O G I C A L C H A N G E S . — 
BONES.— 

1. T h e acetabulum is d e f e c t i v e , a n d t akes t h e f o r m o f a sma l l t r i angu la r dep re s -
s ion ; o r , e v e n i f a l m o s t p e r f e c t a t b i r th , it d o e s n o t d e v e l o p , b u t fills u p w i t h 
fibrous t issue a n d fat . M e a n w h i l e , t h e h e a d o f t h e f e m u r , b y exe r t i ng pressure 
o n t h e i l ium, m a k e s a n e w a c e t a b u l u m , t h o u g h th is is r a re ly d e e p e n o u g h t o 
f o r m a safe s o c k e t f o r t h e h e a d . S o m e t i m e s m o r e t h a n o n e o f t h e s e dep re s s ions 
m a y b e seen i f t h e h e a d has m o v e d f r o m o n e p a r t o f t h e b o n e t o ano the r . 

2 . T h e head of the femur is g e n e r a l l y d i s p l a c e d b a c k w a r d s a n d u p w a r d s o n 
t o t h e p o s t e r i o r ( e x t e r n a l ) sur face o f t h e i l i u m . L e s s c o m m o n l y , i t is d i s p l a c e d 
an te r io r ly , a n d lies b e l o w t h e an te r io r supe r io r sp ine . I t b e c o m e s m o r e o r less 
d e f o r m e d , e i ther f l a t t ened a t t h e p o i n t s w h e r e i t l ies aga ins t t h e i l i um, o r 
u l t i m a t e l y d e s t r o y e d b y t h e f r i c t ion aga ins t t h a t b o n e . T h e ang l e o f t he n e c k 
m a y b e d e c r e a s e d ( c o x a v a r a ) o r t h e n e c k i t se l f m a y b e t w i s t e d . S o m e t i m e s 
t h e d e f o r m i t y is so ser ious as t o r e n d e r t h e r e p l a c e m e n t o f t h e h e a d in t h e 
a c e t a b u l u m v e r y d i f f icul t . 

LIGAMENTS.— 
1. T h e ligamentum teres is g e n e r a l l y r u d i m e n t a r y o r miss ing . 
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2. T h e capsule is s t r e t c h e d b y t h e d i s p l a c e m e n t o f t h e f e m o r a l h e a d . T h e 

w e i g h t o f t h e b o d y falls n o t , as n o r m a l l y , o n t h e h e a d o f t h e f emur , b u t o n t h e 

c a p s u l e , w h i c h b e c o m e s h y p e r t r o p h i e d , e spe c i a l l y t h e f ron t a n d l o w e r pa r t . 

T h i s an te r io r p o r t i o n is s t r e t c h e d ac ross t h e a c e t a b u l u m , f ina l ly b e c o m i n g 

a d h e r e n t t o i ts r im , l e a v i n g o n l y a sma l l o p e n i n g , a n d so m a k i n g r e d u c t i o n 

diff icul t . T h i s d i f f icu l ty m a y b e inc reased b y t h e p o s i t i o n o f t h e t e n d o n o f 

p s o a s (see below). 

3 . T h e cotyloid ligament a n d t h e joint cartilage m a y a lso b e d e f e c t i v e . 

MUSCLES.—These c h a n g e s are m o s t i m p o r t a n t . F o r t h e p u r p o s e s o f d e s c r i p -

t i o n w e m a y d i v i d e t h e m i n t o t w o g r o u p s . ( 1 ) The long muscles, passing from 

the pelvis to the shaft of the femur, or to the tibia or fibula, v i z . , t h e hams t r i ngs , 

sar tor ius , r ec tus f emor i s , t h e a d d u c t o r s , graci l i s , a n d t e n s o r fasciae f e m o r i s . 

T h e s e m u s c l e s al l b e c o m e m o r e o r less sho r t ened , a n d offer a g o o d dea l o f resis-

t a n c e t o r e d u c t i o n . ( 2 ) The short muscles, passing from the pelvis to the upper 

extremity of the femur ; t h e g lu te i , o b t u r a t o r s , q u a d r a t u s f emor i s , a n d p s o a s . 

T h e s e m u s c l e s are n o t s h o r t e n e d , b u t o w i n g t o t h e c h a n g e d p o s i t i o n o f t h e 

u p p e r p a r t o f t h e f e m u r in re la t ion t o t h e pe lv i s , t h e y are a l t e red in d i r e c t i o n , 

a n d the re fo re , a l so , as r ega rds the i r f u n c t i o n . 

The Glutei.—Owing t o t h e h ighe r p o s i t i o n o f t h e g rea t t r o c h a n t e r , t hese 

m u s c l e s , i n s t ead o f pas s ing obliquely d o w n w a r d s a n d o u t w a r d s t o the i r inser-

t i o n , b e c o m e m u c h m o r e horizontal 

in d i r e c t i o n (Fig. 1 0 7 ) . T h i s 

p u t s t h e m a t a m e c h a n i c a l d is -

a d v a n t a g e a n d m a k e s the i r pu l l 

ine f fec t ive b o t h as a b d u c t o r s o f 

t h e t h i g h , a n d a l so w h e n t h e y 

a c t f r o m the i r inse r t ion o n t h e 

f e m u r t o the i r o r ig in o n t h e 

i l i u m , t o k e e p t h e pe lv i s l eve l 

w h e n o n e leg is off t he g r o u n d . 

T h e p a t i e n t the re fo re , c a n n o t 

k e e p t h e p e l v i s s t ra ight w h e n 

s t a n d i n g o n t h e a f fec ted s ide ; i t 

d r o p s t o w a r d s t h e s o u n d s ide 

(see below). T h e g lu teus m a x i -

m u s , o w i n g t o i ts d i s p l a c e m e n t , 

n o l o n g e r c o v e r s t h e t u b e r ischi i , 

w h i c h lies b e n e a t h t h e g lu t eus m e d i u s a n d m i n i m u s o n l y . 

The Psoas.—The t e n d o n o f th is m u s c l e is d i s p l a c e d as i t c rosses t he b r i m 

o f t h e pe lv i s , so t h a t i t c o m p r e s s e s t h e capsu l e o f the h ip - jo in t , p r o d u c i n g an 

' h o u r - g l a s s ' s h a p e . I t t h u s s t re tches f r o m its o r ig in t o its inser t ion l ike a s l ing, 

a n d t h e p e l v i s is s u p p o r t e d o n i t a n d o n t h e c a p s u l e . T h i s w e i g h t d rags t h e 

m u s c l e d o w n w a r d a w a y f r o m its o r ig in , a n d so t h e l u m b a r sp ine is p u l l e d 

f o r w a r d , th i s b e i n g o n e o f t h e reasons f o r t h e lo rdos i s f o u n d in c o n g e n i t a l h i p . 

T h e p o s i t i o n o f t h e t e n d o n m a y m a k e r e d u c t i o n v e r y diff icult . 

S Y M P T O M S . — T h e s e are gene ra l l y n o t n o t i c e d unt i l t h e ch i ld b e g i n s t o w a l k . 

1. Trendelenburg's Sign.—As d e s c r i b e d a b o v e , t h e p a t i e n t c a n n o t h o l d t h e 

p e l v i s l eve l w h e n h e s t ands o n t h e a f fec ted s ide , b e c a u s e t h e a b d u c t o r s are a t 

s u c h a d i s a d v a n t a g e t h a t t h e y c a n n o t f u n c t i o n e f fec tua l ly . T h i s d r o p p i n g o f 

t h e p e l v i s t o w a r d s t h e s o u n d s ide w h e n t h e p a t i e n t s t ands o n t he a f fec ted s ide 

cons t i t u t e s T r e n d e l e n b u r g ' s s ign, a n d a c c o u n t s f o r t h e pecu l i a r ga i t . 

2 . Gait.—In uni la tera l cases , t he re is a v e r y m a r k e d limp, t h e pa t i en t d r o p -

p i n g his p e l v i s t o w a r d s t h e s o u n d s ide e v e r y t i m e t h e w e i g h t is p l a c e d o n t h e 

a f fec ted l i m b , a n d j e r k i n g his t r u n k in t h e o p p o s i t e d i r e c t i o n ( i .e . , t o w a r d s t h e 

Fig. 107.—Direction of fibres of gluteus medius 
and minimus. A , Normal: B , In congenital dislo-
cation of the hip. The broken lines indicate the 
direction of the muscle fibres. 

8 
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af fec ted s ide ) in o r d e r t o c o u n t e r a c t th is . I n b i la te ra l cases , t h e ga i t is an 

e x a g g e r a t e d waddle, t h e p e l v i s b e i n g d r o p p e d a l t e rna te ly o n e i ther s ide , a n d t h e 

t r u n k j e r k e d c o r r e s p o n d i n g l y f r o m s ide t o s ide . 

3 . I n a p o s t e r i o r d i s l o c a t i o n the re is lordosis, p a r t l y f o r t he r eason g i v e n 

a b o v e , a n d p a r t l y b e c a u s e t h e pe lv i s is t i l t ed f o r w a r d , a n d t h e b a c k h o l l o w e d 

t o c o m p e n s a t e f o r th is . I t is m u c h less m a r k e d in t h e uni la tera l cases t h a n 

in t h e b i la te ra l . I t d i s appea r s w h e n t h e h i p is f l exed . 

4 . I n uni la tera l cases , scoliosis d e v e l o p s , t he c o n v e x i t y o f t h e c u r v e b e i n g 

t o w a r d s t h e s o u n d l i m b , b e c a u s e t h e pe lv i s is d r o p p e d o n th is s ide (see p. 2 6 3 ) . 

5. T h e r e is, o f c o u r s e , apparent shortening o f t h e leg , b e c a u s e t he h e a d o f t h e 

f e m u r is t o o h i g h u p o n t h e h i p - b o n e ; in smal l ch i l d r en t h e r e is i n c r e a s e d 

m o b i l i t y o f t h e l i m b , a n d t h e h e a d o f t h e f e m u r c a n b e d r a w n d o w n w a r d s b y 

t r a c t i o n o n t h e l eg . 

6 . T h e great trochanter is above Nelaton's line ( i . e . , a l ine d r a w n f r o m t h e 

an te r io r supe r io r sp ine t o t h e t u b e r o s i t y o f t h e i s c h i u m ) i n s t e a d o f o n t h e l ine . 

S i n c e i t p r o t r u d e s a b o v e t h e u p p e r b o r d e r o f t h e g lu t eus m a x i m u s , i t is p r o m i -

nen t , th is b e i n g m o r e n o t i c e a b l e in adu l t s t h a n in ch i ld ren . 

7. T h e b u t t o c k s are broad, flat, and somewhat triangular in shape, o w i n g t o 

t h e a l t e r ed p o s i t i o n o f t h e g lu t eus m a x i m u s ; a n d , as w e h a v e m e n t i o n e d , t h e 

t u b e r ischii c a n b e fel t t o b e n o l o n g e r c o v e r e d b y th is m u s c l e . 

8 . I n ch i ld ren the re is, as a rule , no pain; b u t as t h e y g r o w o lde r , the re is 

f a t igue o n e x e r t i o n , e s p e c i a l l y in b i la tera l cases , a n d s p a s m o f m u s c l e s m a y 

cause c o n s i d e r a b l e p a i n . T h e s y m p t o m s t e n d t o b e c o m e w o r s e as t h e pa t i en t s 

a d v a n c e in a g e . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — T h e c o n d i t i o n m a y b e t r ea t ed b y : ( 1 ) T h e 

m a n i p u l a t i v e m e t h o d ; ( 2 ) O p e n o p e r a t i o n . 

1 . THE MANIPULATIVE METHOD : THE LORENZ OPERATION.—This is 
u s e d f o r ch i ld ren u n d e r 1 0 yea r s in uni la tera l cases , o r u n d e r 8 in b i la te ra l 

( L o r e n z ) . T h e c h i l d is anaesthet ized, a n d t h e s h o r t e n e d m u s c l e s are s t r e t ched , 

t h e a d d u c t o r s b e i n g s o m e t i m e s d i v i d e d . T h e s u r g e o n t h e n first flexes t h e h i p , 

t h u s b r i ng ing t h e h e a d o f t h e f e m u r d o w n b e h i n d t h e a c e t a b u l u m ; he t h e n 

carr ies t h e leg b a c k w a r d s i n t o a p o s i t i o n o f a b d u c t i o n t o a r igh t ang le , s o m e -

t i m e s e v e n c a r r y i n g i t b e h i n d t h e p l a n e o f t h e b o d y , a n d t hus f o r c i n g t h e h e a d 

o v e r t h e b a c k pa r t o f t h e r i m o f t h e a c e t a b u l u m . 

Fixation.—The l i m b is s e c u r e d b y a p las te r s p i c a b a n d a g e i n t o t h e 

a b o v e p o s i t i o n — v i z . , a b d u c t i o n t o 9 0 ° , o u t w a r d r o t a t i o n , a n d s o m e t i m e s s l ight 

h y p e r e x t e n s i o n . I n b i la te ra l cases b o t h h ips are r e d u c e d a n d f ixed a t t h e 

s a m e t i m e . 

T h e p e r i o d d u r i n g w h i c h th i s p l a s t e r b a n d a g e is t o b e w o r n , a n d t h e n u m b e r 

o f t i m e s i t s h o u l d b e r e n e w e d , va r i e s s o m u c h in t h e p r o c e d u r e o f di f ferent 

s u r g e o n s t h a t i t is i m p o s s i b l e t o g i v e a n y f ixed rule f o r i t . B r o a d l y speak ing , 

t h e f ixa t ion lasts f r o m s ix t o t w e l v e m o n t h s . T h e k n e e m a y o r m a y n o t b e 

i n c l u d e d in t h e b a n d a g e . I n un i la te ra l cases , t h e c h i l d is gene ra l l y e n c o u r a g e d 

t o t r y a n d w a l k w i t h t h e p las te r still o n , t h e hee l b e i n g ra ised o n t h e a f fec ted 

s ide , as t h e p ressure a n d f r i c t ion t h u s c a u s e d are t h o u g h t t o h e l p d e e p e n t h e 

a c e t a b u l u m . E v e n in b i la te ra l cases , t h e c h i l d c a n s o m e t i m e s g e t a b o u t w i t h 

t h e h e l p o f a s t i ck . 

S o m e su rgeons b r i n g t h e l i m b d o w n a l i t t le m o r e f r o m t h e a b d u c t e d p o s i t i o n 

e a c h t i m e a n e w b a n d a g e is a p p l i e d . O the r s k e e p i t in t h e fu l ly a b d u c t e d 

p o s i t i o n d u r i n g t h e w h o l e p e r i o d o f f i xa t ion . 

2 . THE OPEN OPERATION.—This is p e r f o r m e d in t h e case o f pa t i en t s t o o 

o l d f o r m a n i p u l a t i v e r e d u c t i o n , o r in cases w h e r e t h e l a t t e r has b e e n t r i ed a n d 

has fa i led. T h e a c e t a b u l u m is d e e p e n e d , a n d t he h e a d o f t he f e m u r r e p l a c e d . 
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P H Y S I C A L T R E A T M E N T . — 

AFTER THE MANIPULATIVE OPERATION 

1. DURING THE PERIOD OF FIXATION.—The l o w e r l eg s h o u l d b e m a s s a g e d 

t o p r e v e n t w a s t i n g o f t h e m u s c l e s , a n d m o v e m e n t s s h o u l d b e g i v e n t o t h e a n k l e , 

a n d t o t h e k n e e i f i t has b e e n left free. 

2 . AFTER FIXATION HAS BEEN ABANDONED.—As has b e e n said , s o m e 

su rgeons b r ing t h e l i m b d o w n g r a d u a l l y f r o m t h e a b d u c t e d p o s i t i o n b y a series 

o f p las te r b a n d a g e s , w h i l e o the r s m a i n t a i n full a b d u c t i o n t h r o u g h o u t t h e 

fixation p e r i o d . I n t h e la t te r case , t he ch i l d ' s l i m b wi l l b e m o r e o r less fixed 

in th is p o s i t i o n . 

Massage.—The ch i l d m a y b e p l a c e d in t he l y i n g p o s i t i o n , a n d t h e l o w e r 

l i m b s v i g o r o u s l y m a s s a g e d , in o r d e r t o s t r eng then all t h e w e a k m u s c l e s . She 

s h o u l d t h e n b e t u r n e d o v e r i n t o t h e p r o n e p o s i t i o n , a n d t h e p o s t e r i o r m u s c l e s 

t rea ted , spec ia l a t t en t i on b e i n g p a i d t o t he g lu te i . T h e b a c k s h o u l d a l so r e c e i v e 

a d o s e o f effleurage a n d k n e a d i n g . 

Exercises.—If t h e l i m b s are ab le t o b e b r o u g h t s ide b y s ide , o r a l m o s t 

so , a c t i v e exerc i ses wi l l b e n e e d e d f o r s t r eng then ing p u r p o s e s , a n d c o r r e c t 

w a l k i n g m u s t b e t a u g h t . 

E v e n i f t h e l i m b , o r l i m b s , are m o r e o r less fixed in t h e a b d u c t e d p o s i t i o n , 

i t is , as a rule, be t t e r t o a v o i d forced m o v e m e n t , a n d t rus t t o free a c t i v e m o v e -

m e n t s t o b r i n g t h e leg g r a d u a l l y t o t h e n o r m a l p o s i t i o n . P a s s i v e s t r e t ch ing 

o f t h e hams t r i ngs m a y b e ca re fu l ly g i v e n i f t h e k n e e c a n n o t b e fu l ly e x t e n d e d . 

I f an a t t e m p t is m a d e t o m o b i l i z e t h e h i p pa s s ive ly , g rea t ca re is necessa ry , 

s ince t o o f o r c i b l e a d d u c t i o n m i g h t r ed i s loca te t h e j o i n t e v e n af ter m o n t h s o f 

fixation. Gen t l e h ip - ro l l ing is t he bes t m o v e m e n t t o g i v e , t he pe lv i s b e i n g fixed 

so t h a t t h e m o v e m e n t t a k e s p l a c e in t h e h ip - jo in t , n o t in t h e j o i n t s o f t he sp ine . 

I n o l d e r ch i ld ren , t h e c o n t r a c t e d t issues m a y h a v e t o b e s t r e t ched u n d e r a n 

anaesthetic, af ter w h i c h pa s s ive m o v e m e n t as w e l l as a c t i v e m u s t b e g i v e n 

t o p re se rve t h e m o b i l i t y so o b t a i n e d . 

Active Movements.—Abduction is, o f c o u r s e , t h e p r inc ipa l m o v e m e n t tc-

b e p rac t i s ed . F o r s o m e t i m e af ter t h e e n d o f t h e fixation p e r i o d t h e p a t i e n t 

s h o u l d b e ab l e t o r e p r o d u c e t h e p o s i t i o n in w h i c h t h e l i m b s w e r e p u t u p , a n d 

s h o u l d rest a n d s leep in th is p o s i t i o n . 

Abduction s h o u l d a t first b e d o n e in t h e l y i n g p o s i t i o n , a f t e rwards—in 

uni la tera l cases—i t m a y b e t r i ed in s ide - ly ing ; l a te r still , in s t and ing , t h e 

p a t i e n t a b d u c t i n g t h e a f fec ted h i p . T h e n , as a p r e p a r a t i o n f o r w a l k i n g , he 

m a y b e a l l o w e d t o s t a n d o n t h e a f fec ted h ip , a n d first flex, a n d la te r a b d u c t 

t h e s o u n d leg s l igh t ly , k e e p i n g t h e pe lv i s l eve l in t he m e a n t i m e . 

Extension of the hips s h o u l d a l so b e p r ac t i s ed in t h e f o r w a r d - l y i n g 

p o s i t i o n . 

Adduction, a n d w i t h i t inward rotation s h o u l d b e g i v e n care fu l ly , as 

free m o v e m e n t s . 

Exercises for the abdominal and back muscles are a l so necessa ry , s ince 

lo rdos i s is a fea ture o f all cases , e s p e c i a l l y t h e b i la tera l t y p e , a n d sco l ios i s is 

a c o m p l i c a t i o n o f t h e uni la tera l . 

Re-education in Walking.—This is u n d e r t a k e n as s o o n as p e r m i t t e d 

b y t h e su rgeon . T h e p a t i e n t wi l l h a v e t o b e t a u g h t n o t t o d r o p t h e pe lv i s 

o n t h e s o u n d s ide in uni la tera l cases , o r o n e a c h s ide a l t e rna t e ly in t h e b i la tera l ; 

t h a t is, t h e l i m p o r t h e w a d d l e h a v e t o b e e l i m i n a t e d . T h i s is o f t e n n o e a s y 

t a sk . T h e p a t i e n t w a l k s a t first w i t h t h e fee t w i d e apar t , a n d th is m u s t b e 

g r a d u a l l y c o r r e c t e d . T h e sp ine m u s t b e ca re fu l ly w a t c h e d f o r s igns o f s c o l i o s i s . 

AFTER THE OPEN OPERATION 

T r e a t m e n t is o n s imi lar l ines . T h e s u r g e o n wi l l d e c i d e w h e n i t is t o b e b e g u n . 
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C O X A V A R A 

T h i s is a d e f o r m i t y c o n s i s t i n g o f a dec rease o f t h e n o r m a l ang le b e t w e e n 

t h e n e c k a n d shaf t o f t h e f e m u r . 

E T I O L O G Y . — 

SEX INCIDENCE.—Males are m o r e o f t e n a f fec ted t h a n f e m a l e s . 

AGE INCIDENCE.—Coxa v a r a a p p e a r s m o s t c o m m o n l y in a d o l e s c e n c e , b e c a u s e 

a t th is t i m e o f life t h e still g r o w i n g b o n e is s u b j e c t e d t o i n c r e a s e d strain, t h e 

pa t i en t l e a v i n g s c h o o l a n d g o i n g t o w o r k . B u t i t m a y b e c o n g e n i t a l , o r o c c u r 

in infants o r in adu l t s . 

SIDE AFFECTED.—It is m o r e o f t en uni la tera l t h a n bi la tera l . 

CAUSES.— 
Congenital Form.—The cause o f th i s d e f o r m i t y is u n k n o w n . I t i s 

s o m e t i m e s a s soc i a t ed w i t h c o n g e n i t a l d i s l o c a t i o n o f t he h i p . 

Acquired Form.— 

1 . The adolescent (static) form is d u e t o t h e w e i g h t o f t he b o d y — 

inc reased b y t h e c a r r y i n g o f h e a v y o b j e c t s — f a l l i n g o n b o n e t h a t is n o t suffi-

c i e n t l y h a r d e n e d t o b e a r i t . 

2 . Other causes are : (a) Injury ; f rac tures o f t h e f e m o r a l n e c k ; 

sepa ra t ed e p i p h y s e s , (b) Bone disease, e.g., r i cke ts , (c) Joint disease ; e .g . , 

ar thri t is ; t u b e r c u l o s i s o f t h e h i p . 

P A T H O L O G I C A L C H A N G E S . — 

BONES.—1. The neck of the femur, w h i c h , n o r m a l l y , s h o u l d f o r m an ang le 

o f a b o u t 1 3 0 ° w i t h t h e shaft , is depressed s o as t o f o r m a m u c h sma l l e r a n g l e , 

e.g. , 9 0 ° ( r igh t a n g l e ) o r less (Fig. 1 0 8 ) . 

2 . T h e n e c k , bes ides b e i n g depressed , m a y 

b e o t h e r w i s e distorted ; i t is m o s t c o m m o n l y 

b e n t b a c k w a r d s , t h a t is, i t f o r m s a c u r v e 

w i t h t h e c o n v e x i t y f o r w a r d . 

3 . The head is often deformed, a n d i ts 

l o w e r p a r t is s u b l u x a t e d — t h a t is, n o t in A B 

c o n t a c t w i t h t h e a c e t a b u l u m . ^ 1 0 8 . _ s h o w i n g deformity 

4 . B e c a u s e o f t h e l o w e r i n g o f t h e h e a d o f of neck in coxa vara, A , Normal 

t he f emur , a n d t h e dep re s s ion o f t h e n e c k , ^ . ^ ' g 

t he la t te r c o m e s i n t o c o n t a c t w i t h t h e u p p e r about 90°. 

pa r t o f t h e r i m o f t he a c e t a b u l u m , a l m o s t 

as s o o n as abduction o f t he l i m b is s ta r ted , s o t h a t this movement is exceed-

ingly limited. 

MUSCLES.—Because o f t h e d o w n w a r d b e n d i n g o f t h e n e c k , t h e g rea t t r o -

c h a n t e r is c o r r e s p o n d i n g l y ra ised. T h e s a m e k i n d o f c h a n g e s are f o u n d in 

the p o s i t i o n o f t h e g lu te i as in c o n g e n i t a l h i p (see above), b u t n o t as a rule t o 

s u c h a g rea t e x t e n t . T h e abductors, h o w e v e r , are a l w a y s w e a k a n d t e n d t o 

a t r o p h y , w h i l e t h e adductors b e c o m e s h o r t e n e d . 

S Y M P T O M S . — M a n y s y m p t o m s are s imi lar t o t h o s e f o u n d in c o n g e n i t a l h i p . 

1 . Limitation of Movement, and Position of Leg.— 

a. I n t h e c o m m o n e r f o r m , w h e r e t h e n e c k is d e p r e s s e d a n d has a f o r w a r d 
c o n v e x i t y . 

i. Abduction is l im i t ed , b o t h b y c o n t a c t b e t w e e n t h e b o n e s , a n d b y 
a d a p t i v e sho r t en ing o f m u s c l e s a n d l i g a m e n t s . Adduction is inc reased , a n d 
t h e l eg is h e l d in an a d d u c t e d p o s i t i o n . 

ii . Flexion is l im i t ed , a n d extension s l i gh t ly i n c r e a s e d ( b e c a u s e o f t h e 
f o r w a r d c o n v e x i t y o f t h e n e c k ) . 

iii. Outivard rotation is i nc reased a n d inward rotation l i m i t e d , f o r t h e 
s a m e r e a s o n . 
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i v . T h e p a t i e n t s t ands w i t h t h e leg adducted, t h e h i p rotated outward, 

a n d t he f o o t everted. 

b. If the neck is simply depressed, and not otherwise bent, t h e a b d u c t i o n is 

e v e n m o r e l i m i t e d t h a n in t h e c a s e w h e r e t he re is a f o r w a r d c o n v e x i t y , b u t 

t he re is l i t t le loss o f flexion, a n d t h e r o t a t o r y m o v e m e n t s are n o r m a l . 

2 . Gait.—In unilateral cases t he re is a p r o n o u n c e d l i m p , s ince t he a b d u c t o r s 

w o r k a t a d i s a d v a n t a g e , as in c o n g e n i t a l h i p (see above). I n bilateral cases, 

the re is a w a d d l i n g ga i t , v e r y c l u m s y a n d ungracefu l , t h e pa t i en t s o m e t i m e s 

e v e n c ross ing his knees as he w a l k s , o w i n g t o t h e e x a g g e r a t e d a d d u c t i o n in 

t h e h ip - jo in t . 

3 . T h e g rea t t r o c h a n t e r is above Nelalon's line, a n d is p r o m i n e n t , th is b e i n g 

p a r t l y d u e t o its e l e v a t e d p o s i t i o n , a n d p a r t l y t o t h e a t r o p h y o f t h e m u s c l e s 

c o v e r i n g i t . 

4. T h e leg is shortened, b e c a u s e o f t h e dec rease o f t h e ang le o f n e c k a n d 

shaf t . 

5. Trendelenburg's sign (see above) is o c c a s i o n a l l y p resen t . 

6. Pain, weakness, a n d stiffness are fe l t in t h e a f fec ted h i p in t h e e a r l y 

s tages , o r t he p a t i e n t m a y c o m p l a i n o f pa in in t h e k n e e . T h e pa in m a y b e c o m e 

v e r y severe la ter . 

7 . Complications.—Lordosis is p r e sen t in s o m e , b u t n o t all , o f t h e b i la te ra l 

cases ; a n d sco l ios i s in t h e uni la tera l . C o m p e n s a t o r y k n o c k - k n e e a n d flat-foot 

m a y a lso b e p resen t . 

T r e a t m e n t . — 

R E S T A N D S U P P O R T . — I f t he o n s e t o f t h e d isease is d e t e c t e d a t an 

e a r l y s tage , t he p a t i e n t wi l l b e o r d e r e d rest in b e d f o r a t i m e , and la ter s h o u l d 

c h a n g e his o c c u p a t i o n , a t leas t t e m p o r a r i l y , i f i t is a l a b o r i o u s o n e . I n uni -

lateral cases , t he pa t i en t , a f te r a f e w w e e k s ' rest , is s o m e t i m e s f i t ted w i t h a 

c a l i p e r spl in t t o t a k e all w e i g h t off t h e l i m b ; w h i l e i f p a i n a n d s p a s m o f t h e 

m u s c l e s s u r r o u n d i n g t h e j o i n t are seve re , t h e l i m b m a y b e p u t o n e x t e n s i o n . 

P H Y S I C A L T R E A T M E N T . — 
1. ORDINARY ADOLESCENT CASES. — I f p h y s i c a l t r e a t m e n t is o r d e r e d , i t 

wi l l cons i s t o f massage o f t h e h i p a n d t h i g h m u s c l e s , e s p e c i a l l y t h e ^ l u t e i , 
t e n s o r fasciae f emor i s , r ec tus f e m o r i s , a n d sar tor ius . I f t he re is p a i n a n d 
s p a s m , t h e m a s s a g e m u s t b e v e r y gen t l e , a n d cons i s t a t first o f s t rok ing o n l y , 
wh i l e la ter , gen t l e eff leurage a n d k n e a d i n g m a y b e a d d e d . S t r e t c h i n g m a n i p u -
la t ions m a y b e u s e d f o r t h e a d d u c t o r g r o u p . 

A l i t t le later , movements, passive and active, b e c o m e an i m p o r t a n t p a r t o f 
t h e t r e a t m e n t . 

Abduction m u s t b e p rac t i s ed , b u t n o a c t i v e adduction m u s t b e a l l o w e d . 
A b d u c t i o n m a y the re fo re b e g i v e n as a free m o v e m e n t , t h e o p e r a t o r c a r r y i n g 
t h e l i m b b a c k p a s s i v e l y t o t h e mid - l ine o f t h e b o d y , b u t n o t b e y o n d ; o r 
c o n c e n t r i c a l l y a n d e c c e n t r i c a l l y . Inward rotation a n d flexion m u s t b e p r a c t i s e d 
in t h e s a m e w a y , i f t h e y are l i m i t e d . I f t h e p a t i e n t is l o n g in b e d , i t is w i s e 
t o g i v e f o o t a n d k n e e exe rc i ses as w e l L 

T h e exerc i ses are b e s t p e r f o r m e d in lying or half-lying. I f t h e s ide - ly ing 
p o s i t i o n is a s s u m e d f o r h i p flexion, ca re m u s t b e t a k e n t h a t t h e h i p d o e s n o t 
fall i n t o a d d u c t i o n . T h e p a t i e n t , e v e n in h a l f - l y i n g , is l i ab le t o a d d u c t t h e 
t h igh du r ing flexion o f t h e h i p , a n d th is m u s t b e p r e v e n t e d . S ide - ly ing m u s t 
n o t b e u s e d f o r cases o f b i la te ra l d e f o r m i t y . 

2 . CASES WHERE THERE IS DEFINITE SOFTENING OR YIELDING OF BONE, 
AS IN RICKETS, OR IN SEVERE ADOLESCENT CASES.— 

Support.—The leg is p u t u p in p las te r in full normal abduction. T h i s 
c o r r e c t s t h e d e f o r m i t y b e c a u s e , w h i l e t he h e a d o f t he f e m u r is h e l d in p o s i t i o n 
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b y t h e l o w e r pa r t o f t h e capsu l e , t he u p p e r b o r d e r o f t h e a c e t a b u l u m presses 

o n t he n e c k , s t r a igh ten ing it o u t a n d inc reas ing t he ang le b e t w e e n n e c k a n d 

shaf t . 

3. CASES WHERE THE BONE HAS HARDENED IN THE DEFORMED POSITION, 
e.g. , o l d r i c k e t y cases , cases d u e t o o l d in ju ry , e t c . — 

Surgical Treatment.—These cases are g e n e r a l l y t r e a t ed b y osteotomy, 

a w e d g e b e i n g c u t f r o m t h e o u t e r s ide o f t h e u p p e r e x t r e m i t y o f t h e f e m u r , 

o p p o s i t e t h e lesser t r o c h a n t e r , a n d t h e o p e n i n g c l o s e d . 

A f t e r th is , o r a n y s imi lar o p e r a t i o n , t h e l i m b is fixed in an abduction 

plaster, o r o n s o m e spec ia l sp l in t f o r a b o u t 8 w e e k s , t he p a t i e n t r e m a i n i n g in 

b e d , af ter w h i c h t h e l i m b is b r o u g h t d o w n para l le l t o t h e o t h e r , a n d after i t 

has been s u p p o r t e d f o r a n o t h e r p e r i o d o f f r o m 4 t o 8 w e e k s , b y a sho r t p las te r 

b a n d a g e o r b y a ca l ipe r sp l in t , t h e p a t i e n t is a l l o w e d t o w a l k w i t h o u t s u p p o r t . 

Post-operative Physical Treatment.—This is o n t h e s a m e l ines as t h a t 

d e s c r i b e d a b o v e . I t m a y b e b e g u n as s o o n as t h e p las te r is r e m o v e d . T h e 

m a s s a g e m a y b e o f a b r i sker k i n d , a n d t h e w h o l e leg s h o u l d r e c e i v e t r e a t m e n t 

w i t h spec ia l a t t e n t i o n t o t h e w e a k e n e d , a n d , in th is ca se , c o n s i d e r a b l y w a s t e d 

m u s c l e g r o u p s r o u n d t h e h i p . 

LATER TREATMENT OF ALL CASES.— 
Re-education in Walking.—As in c o n g e n i t a l h i p , t h e p a t i e n t m u s t b e 

t a u g h t t o k e e p t h e pe lv i s l eve l , so as t o e l im ina t e t h e l i m p o r t h e w a d d l e . 

T h e o p e r a t o r m u s t p a y careful a t t e n t i o n t o t h e p o s i t i o n o f t h e fee t , an e v e r t e d 

p o s i t i o n b e i n g c o m m o n , a n d l e a d i n g u l t i m a t e l y t o 4 w e a k ' o r ' f l a t ' f o o t . F o o t -

dri l l (see p p . 2 3 2 , 2 3 3 ) s h o u l d the re fo re b e g i v e n . 

General Leg Exercises s h o u l d a l so b e p r a c t i s e d — g e n t l e L e g - s w i n g i n g 

a n d -c i rc l ing , o r H i g h - r e a c h - g r a s p - s t a n d i n g L e g - a b d u c t i o n a n d - inpress ing , e a c h 

leg b e i n g e x e r c i s e d in tu rn . T h e p a t i e n t s h o u l d n o t d o m a n y exerc i ses in 

s t a n d i n g a t first. 

Balance Exercises and Free Exercises o f all k inds s h o u l d finally b e 

g i v e n t o i m p r o v e p o s t u r e . 

C O M P L I C A T I O N S , s u c h as k n o c k - k n e e , flat-foot, sco l ios i s , o r l o rdos i s m u s t 
b e t r ea t ed . 

G E N U V A L G U M 

(Knock-knee) 

E T I O L O G Y . — T h e t w o p r inc ipa l causes o f k n o c k - k n e e are ( 1 ) Rickets, i n 
i n f a n c y ; ( 2 ) Muscular and ligamentous weakness, in a d o l e s c e n t s ( s t a t i c f o r m ) , 
a t a t i m e o f life w h e n inc reased w o r k is r equ i r ed o f t h e m . 

O t h e r causes are f rac tures o r injur ies in t h e r e g i o n o f t h e j o i n t , o r o p e r a t i o n s 
f o r g e n u v a r u m ; pa ra lys i s ( gene ra l l y infant i le pa ra lys i s ) o f the s e m i m e m b r a n o -
sus a n d s e m i t e n d i n o s u s , o r o f t h e q u a d r i c e p s ; o r d isease o f t h e j o i n t itself. 
G e n u v a l g u m m a y b e s e c o n d a r y t o c o x a v a r a , flat-foot, o r sp ina l c u r v a t u r e s . 

P A T H O L O G I C A L C H A N G E S . — W e m a y d i s t ingu ish t w o s tages o f th is 
d e f o r m i t y : ( 1 ) T h o s e in w h i c h the re are muscular and ligamentous changes 

only ; e .g. , a d o l e s c e n t ( s t a t i c ) cases in the i r e a r l y s tages ; ( 2 ) T h o s e in w h i c h 
the re are bony changes a l so , m o r e o r less s eve re ; e .g . , in r ach i t i c , o r in 
n e g l e c t e d s ta t ic cases . 

T h e b o n y c h a n g e s are m o s t m a r k e d in t h e r i c k e t y f o r m o f k n o c k - k n e e , a n d 
are the re fo re m o s t n o t i c e a b l e a t t h e e p i p h y s e s , w h i c h are en l a rged . 

BONY CHANGES.— 

1. T h e inner c o n d y l e o f t h e f e m u r is h y p e r t r o p h i e d a n d l e n g t h e n e d . E v e n 
in a n o r m a l k n e e , t h e g rea te r w e i g h t falls t h r o u g h t h e e x t e r n a l c o n d y l e . I n 
a pa t i en t w i t h g e n u v a l g u m , t h e pressure o n t h e o u t e r s ide is in tensif ied, w h i l e 
h a r d l y a n y falls o n t h e inner s ide . 
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2 . T h e r e m a y b e c u r v e s in t h e shaf t o f t h e f e m u r o r t i b i a . T h e l o w e r t h i rd 

o f t h e f e m u r m a y b e c o n v e x i n w a r d s ; t h e t i b i a m a y b e c u r v e d w i t h t h e 

c o n v e x i t y i n w a r d s , o u t w a r d s ( b o w - l e g s ) o r f o r w a r d s ; o r the re m a y e v e n b e a 

d o u b l e c u r v e in th is b o n e . 

MUSCULAR AND LIGAMENTOUS CHANGES.— 
1. T h e r e is s h o r t e n i n g o f t h e ex t e rna l la teral , a n d s t r e t ch ing o f t h e in te rna l 

la teral l i g a m e n t . 

2 . S t r e t ch ing o f t h e s e m i m e m b r a n o s u s , s e m i t e n d i n o s u s , sar tor ius , a n d v a s t u s 

in ter nus . 

3 . C o n t r a c t u r e o f t h e t e n d o n o f t h e b i c e p s f emor i s a n d t h e i l io t ib ia l b a n d 

o f fasc ia . 

A s a resul t o f th is r e l a x a t i o n o f i m p o r t a n t l i g a m e n t s a n d m u s c l e s , w e f ind 

t h e f o l l o w i n g c h a n g e s as regards s tab i l i ty , a n d in t h e p o s i t i o n o f t h e 

b o n e s : — 

1. T h e r e is increased mobility a t t h e k n e e - j o i n t . R o t a t i o n o f t h e k n e e , 

n o r m a l l y p o s s i b l e o n l y in semi f l ex ion , c a n n o w t a k e p l a c e t o s o m e e x t e n t w h e n 

t h e k n e e is e x t e n d e d . S o m e t i m e s t h e k n e e is h y p e r e x t e n d e d . 

2 . T h e patella m a y b e d i s p l a c e d o u t w a r d s , o r e v e n d i s l o c a t e d . 

3 . T h e tibia is rotated outwards o n t h e f e m u r , b y t h e c o n t r a c t e d b i c e p s t e n d o n . 

T h e f e m u r m a y b e r o t a t e d i n w a r d s . 

I f t h e c o n d i t i o n is c o m p l i c a t e d b y f la t - foot , t h e la t te r is o f t en p e c u l i a r in 

t h a t t h e f ron t p a r t o f t h e f o o t is t w i s t e d i n w a r d . 

S Y M P T O M S . — 

1. I f t h e pa t i en t ' s k n e e s are p l a c e d t o g e t h e r , w h e n s t and ing , t h e r e is a 

s p a c e b e t w e e n t h e fee t o n t h e f loor , v a r y i n g f r o m t w o t o t w e n t y i n c h e s . I f 

t h e fee t a re p l a c e d t o g e t h e r , t h e k n e e s a re c r o s s e d . 

2 . T h e ang l e b e t w e e n t h e t h i g h a n d leg is d e c r e a s e d . 

3 . T h e d e f o r m i t y d i sappea r s w h e n t h e k n e e is flexed. 

4 . I t is m o r e m a r k e d w h e n t h e pa t i en t s t ands , i .e . , w h e n t h e b o d y 

w e i g h t , fa l l ing o n t h e w e a k m u s c l e s a n d l i g a m e n t s , l eads t o fur ther 

y i e l d i n g . 

5. T h e gait is c l u m s y a n d unce r t a in , b e c a u s e o f t h e w e a k n e s s o f t h e l iga -

m e n t s a n d in s t ab i l i t y o f t h e j o i n t s , a l so b e c a u s e t h e k n e e s t e n d t o c ros s . A 

s m a l l c h i l d g e n e r a l l y tu rns t h e t o e s in , a n d la te r a pecu l i a r f o r m o f flat-foot 

s u p e r v e n e s . 

6. Complication.—Besides flat-foot, t h e pa t i en t m a y d e v e l o p sco l ios i s , i f t h e 

d e f o r m i t y is uni la tera l o r w o r s e o n o n e s ide t h a n o n t h e o the r . 

T r e a t m e n t . — • 

G E N E R A L T R E A T M E N T . — 
1. F o r rickety children, w h i l e t h e b o n e s are still sof t , rest m u s t b e p r e s c r i b e d , 

a n d t h e y m u s t b e k e p t off the i r feet , sp l in t ed i f neces sa ry t o p r e v e n t t h e m 
f r o m w a l k i n g . W a r m t h , su i t ab le f o o d , fresh air, a n d sunl ight , na tu ra l o r 
artificial , are i m p o r t a n t . 

2 . T h e adolescents, and children who are merely weak and not rachitic, s h o u l d 
a l so h a v e rest , a n d a p p r o p r i a t e m e d i c a l t r e a t m e n t wi l l b e a d m i n i s t e r e d . T h e 
a d o l e s c e n t s h o u l d c h a n g e his o c c u p a t i o n f o r a l igh te r o n e . 

P H Y S I C A L T R E A T M E N T . — T h e pa t i en t s m a y b e d i v i d e d i n t o t w o c lasses : 

( 1 ) T h e first c lass c o m p r i s e s al l ch i ld ren u n d e r f o u r yea r s o f age ; t h e a d o l e s -
c e n t cases ; a n d a n y o the r s in w h o m b o n y c h a n g e is a b s e n t o r neg l ig ib l e . 
( 2 ) T h e s e c o n d c o n t a i n s old r i c k e t y cases , in w h i c h t h e b o n e s h a v e h a r d e n e d , 
a n d in w h i c h b o n y d e f o r m i t y is c o n s i d e r a b l e ; a l so neglected ' s t a t i c ' cases in 
w h i c h b o n y c h a n g e has u l t i m a t e l y d e v e l o p e d . 

F o r t r e a t m e n t o f RICKETS in itself, see C h a p t e r X V I I I . 
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CLASS I 

Cases in Class I , c o r r e s p o n d i n g t o first degree d e f o r m i t i e s , are t r e a t e d b y 

m a s s a g e , exe rc i se s , a n d , i f neces sa ry , b y s u p p o r t s . 

MASSAGE.— 
Position of Patient.—Half-lying, w i t h t h e k n e e s in e x t e n s i o n . 

Manipulations.—The whole limb s h o u l d b e t r e a t e d w i t h s t i m u l a t i n g 

m a s s a g e in o r d e r t o i m p r o v e t h e c i r cu l a t i on , a n d t h e c o n d i t i o n o f all s t ruc tu res . 

Stretching massage s h o u l d b e g i v e n t o t h e o u t e r s ide o f t h e t h i g h ( i l io t ib ia l 

b a n d ) a n d t o t h e b i c e p s ; s t r e t ch ing f r i c t ions t o t h e t e n d o n o f th i s m u s c l e a n d 

t o t h e e x t e r n a l la tera l l i g a m e n t . Special kneading is t o b e a p p l i e d t o t h e inner 

a n d f ron t pa r t s o f t h e t h i g h ( t h e sar tor ius , t h e q u a d r i c e p s — e s p e c i a l l y t h e 

v a s t u s i n t e r n u s — a n d grac i l i s ) ; a n d t o t h e inne r s ide o f t h e p o s t e r i o r a s p e c t 

( s e m i m e m b r a n o s u s a n d s e m i t e n d i n o s u s ) ; h a c k i n g t o t h e f ron t , a n d l o w e r f o u r t h 

o f t h e inner s ide ; k n e a d i n g w i t h t h e fingers a n d w i t h t h e p a l m o f t h e h a n d t o 

t h e in te rna l la tera l l i g a m e n t . T h e o b j e c t o f t he se m a n i p u l a t i o n s is t o b r i n g 

fresh b l o o d t o t h e s t r e t c h e d a n d w e a k e n e d t issues , a n d , in t h e c a s e o f t h e 

m u s c l e s , t o cause t h e m t o c o n t r a c t . Treatment for flat-foot m u s t b e g i v e n i f 

necessa ry . 

PASSIVE MOVEMENTS.—Passive pressure m a y b e g i v e n , w i t h o n e h a n d 

o n t h e inne r s ide o f t h e k n e e , a n d o n e o n t h e o u t e r s ide o f t h e leg j u s t b e l o w 

t h e k n e e , o r o n t h e o u t e r s ide o f t h e ank l e . T h e la t t e r g r a s p g i v e s t h e b e t t e r 

l e v e r a g e , b u t m u s t n o t b e u s e d i f t h e k n o c k - k n e e is c o m p l i c a t e d b y b o w - l e g , 

o r i f t h e b o n e s are so f t . 

I n bilateral cases, w i t h t h e s a m e e x c e p t i o n s , t h e ank les m a y b e t i e d o r 

s t r a p p e d t o g e t h e r , a p a d b e i n g p l a c e d b e t w e e n t h e knees , a n d t h e p a t i e n t m a y 

b e lef t in t h a t p o s i t i o n f o r t e n m i n u t e s o r s o . T h e o p e r a t o r m u s t b e care fu l 

t o see t h a t t h e s t raps are c o m f o r t a b l e a n d n o t o v e r - t i g h t . T h i s f o r m o f 

s t r e t ch ing is n o t su i t ab le f o r l i t t le c h i l d r e n unless s o m e o n e c a n r e m a i n t o a m u s e 

t h e m . 

ACTIVE MOVEMENTS.—Knock-knee is a m o s t diff icul t p r o b l e m t o t a c k l e , 

b e c a u s e t h e p o s i t i o n o f t h e k n e e is n o t t h a t o f a n e x a g g e r a t i o n o f o n e o f i ts 

n o r m a l m o v e m e n t s , so t h a t af ter t h e j o i n t has b e e n m o b i l i z e d i t m a y b e 

c o r r e c t e d b y t he use o f t h e m u s c l e s w h i c h p e r f o r m t h e o p p o s i t e a c t i o n , as a n 

e v e r t e d f o o t is c o r r e c t e d b y t h e s t r eng then ing a n d r e - e d u c a t i o n o f t h e in-

v e r t o r s . O u t w a r d m o v e m e n t ( a b d u c t i o n ) d o e s n o t ex i s t in t h e n o r m a l k n e e , 

a n d the re are t he re fo re n o m u s c l e s w h i c h d i r e c t l y p r o d u c e i n w a r d m o v e m e n t . 

Cer ta in m u s c l e s , h o w e v e r , m u s t h e l p t o m a i n t a i n t h e k n e e in t h e c o r r e c t 

p o s i t i o n , t hus re l i ev ing t h e t e n s i o n o n t h e l i g a m e n t s . I t is r e a s o n a b l e t o s u p -

p o s e t h a t these are t h e m u s c l e s w h i c h are n o w s t r e t c h e d — t h e v a s t u s in te rnus , 

graci l is , sar tor ius , a n d s e m i t e n d i n o s u s , a n d i t wi l l t he re fo re b e o u r a i m t o 

s t r eng then t h e m . 

W e h a v e seen t h a t t h e d e f o r m i t y d i s appea r s w h e n t h e k n e e is in flexion. 

I t is n o t v e r y c l ea r h o w th is h a p p e n s . * I n a n y ca se , s ince t h e t r o u b l e arises 

f r o m l a x i t y o f l i g a m e n t s , a n d s ince flexion fur ther re laxes t h e m , i t is o b v i o u s 

tha t t h e p r o p e r p o s i t i o n in w h i c h t o g i v e exe rc i ses is o n e o f full extension. 

T h i s , o f c o u r s e , l imi t s o u r c h o i c e o f exe rc i ses t o a g r e a t e x t e n t , c u t t i n g o u t 

m a n y o l d f avou r i t e s ! W e w a n t t o s t r eng then al l t h e m u s c l e s o f t h e t h i g h , b u t 

n o t t o p r o d u c e g rea te r c o n t r a c t u r e o f b i c e p s a n d t h e i l io- t ib ia l b a n d . 

T h e f o l l o w i n g are s u g g e s t e d : — 

1. Half-lying Leg-abduction and -inpressing, with pressure outward on 

* Sir Robert Jones points out that in knock-knee due to rickets,^the deformity dis-
appears in flexion because only the lower ends of the femoral condyles^are distorted, 
and not their posterior surfaces. (Orthopcedic Surgery, chapter xv.) 
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knee and inward on ankle. T h i s is a m u c h - u s e d exe rc i se . I t s i m p l y w o r k s 

t he a b d u c t o r s o f t h e h i p , t h e k n e e b e i n g m e a n w h i l e h e l d in t he c o r r e c t e d 

p o s i t i o n . T h e o b j e c t i o n t o i t s eems t o b e t h a t t h e use o f t h e t e n s o r fasciae 

f emor i s m u s t su re ly l e a d t o fur ther sho r t en ing o f t h e i l io t ib ia l b a n d . T h i s 

o b j e c t i o n d o e s n o t a p p l y t o Leg-adduction and -outdrawing, w h i c h s h o u l d 

sho r t en t h e grac i l i s , a n d r e l ax t h e t enso r . P r o v i d e d t h e o p e r a t o r presses firmly 

i n w a r d o n t h e ank l e ( o r h ighe r o n t h e t i b i a ) all t h e t i m e , a n d resists t he m o v e -

m e n t w i t h t he h a n d o n t he inner s ide o f t h e k n e e , i t s e e m s a be t t e r exe rc i s e . 

E i t h e r e x e r c i s e m a y b e g i v e n t o b o t h legs a t t h e s a m e t i m e , b u t t w o g y m n a s t s 

wi l l b e r e q u i r e d in th i s c a s e . 

2 . Quadriceps contractions. T h e s e are eas i ly t a u g h t , e v e n t o sma l l 

ch i ld ren . 

3 . Outward rotation of the hip, concentric and eccentric, with the knee 

firmly supported. T h i s c o u n t e r a c t s t h e i n w a r d r o t a t i o n o f t h e f e m u r , a n d uses 

t h e sar tor ius . O u t w a r d r o t a t i o n m u s t n o t b e 

a l l o w e d t o t a k e p l a c e in t he knee . 

W h e n t h e p a t i e n t is aga in a l l o w e d t o w a l k 

w i t h o u t s u p p o r t , gene ra l l eg exerc i ses s h o u l d b e 

e m p l o y e d . 

S U P P O R T S . — T h e s e are r equ i r ed in al l b u t v e r y 

s l ight cases . T h e y are a p p l i e d t o t h e outer s ide 

o f t h e leg , a n d t h e c o n v e x i t y o f t h e c u r v e , t h e 

m a x i m u m o f w h i c h is a t t h e k n e e - j o i n t , is d r a w n 

g r a d u a l l y t o w a r d s t h e s u p p o r t . 

T h e sp l in t cons i s t s o f a b a n d r o u n d t h e p e l v i s , 

f r o m w h i c h a m e t a l r o d passes d o w n the o u t e r 

s ide o f t h e leg t o t h e f o o t , w h e r e i t is s e c u r e d t o 

t h e so le o f t he b o o t . T h e s u p p o r t is f as tened b y 

s t raps o r m e t a l b a n d s t o t h e leg (Fig. 1 0 9 ) . T h e 

Fig. 1 0 9 — Support for 
genu valgum. 

Fig. 110.—Showing two forms of osteotomy 
for genu valgum. 

k n e e is k e p t in e x t e n s i o n , a n d t h e ank le is free t o m o v e . T h e s u p p o r t s 

p r e s c r i b e d b y different su rgeons v a r y in the i r deta i ls , b u t t h e y are all o n t h e 

s a m e p r inc ip l e . 

CLASS I I 

T h e cases in Class I I ( s e c o n d a n d th i rd d e g r e e cases ) c a n n o t b e c u r e d b y 

s u p p o r t a n d m a n i p u l a t i o n s a l o n e . Su rg ica l t r e a t m e n t is neces sa ry . 

O P E R A T I O N S . — T h e o p e r a t i o n p e r f o r m e d is e i ther ( 1 ) o s t eoc l a s i s , o r ( 2 ) 

o s t e o t o m y . 

OSTEOCLASIS.—This cons i s t s o f f rac ture o f t h e l o w e r e n d o f t h e f e m u r , 
o r s l ight d i s p l a c e m e n t o f i ts l o w e r e p i p h y s i s . 

OSTEOTOMY.—This is t h e m o r e usua l o p e r a t i o n . I t g e n e r a l l y cons i s t s 
o f c u t t i n g a w e d g e f r o m t h e inner s ide o f t h e f e m u r , a b o v e t h e knee - jo in t , a n d 
b r i ng ing t h e c u t surfaces t o g e t h e r . S o m e su rgeons prefer t o t a k e t h e w e d g e 
f r o m t h e inner s ide o f t he u p p e r e n d o f t h e t i b i a . (Fig. 1 1 0 . ) 



D E F O R M I T I E S O F T H E L O W E R E X T R E M I T Y 2 2 5 

FIXATION.—The leg is e i ther sp l in ted , o r p u t in p las te r f o r 6 t o 8 w e e k s , 

after w h i c h t h e p a t i e n t is a l l o w e d t o g e t a b o u t o n c r u t c h e s . 

POST-OPERATIVE TREATMENT.—This cons i s t s o f gene ra l m a s s a g e o f t h e leg 

in t he ea r ly s tages , w i t h exe rc i ses la ter . 

W h e n t h e l eg is o u t o f p las ter , m a s s a g e m a y b e b e g u n i m m e d i a t e l y , a n d 

s h o u l d b e b r i sk a n d s t imu la t ing . T h e k n e e m a y b e g e n t l y m o b i l i z e d . S t r o n g 

pass ive ( la te ra l ) pressures are n o l o n g e r neces sa ry , i f t h e o p e r a t i o n has b e e n 

successful , a n d w o u l d , in f ac t , b e d a n g e r o u s , as t e n d i n g t o p r o d u c e t h e o p p o s i t e 

d e f o r m i t y ( g e n u v a r u m ) b y o v e r - c o r r e c t i o n . A c t i v e flexion a n d e x t e n s i o n o f 

t he k n e e s h o u l d b e g i v e n , a n d exerc i ses f o r t h e h i p a n d t h e f o o t . 

W h e n t h e p a t i e n t is a l l o w e d t o w a l k , he m u s t b e t a u g h t t o d o so c o r r e c t l y . 

G E N U V A R U M ( B A N D Y - L E G S ) A N D B O W - L E G S 

T h e s e are c o n d i t i o n s in w h i c h a l ine d r a w n f r o m t h e h e a d o f t h e f e m u r t o 

t he m i d d l e o f t h e ank le - jo in t falls ins ide t h e cen t r e o f t h e k n e e - j o i n t ( M a c E w e n ) . 

E T I O L O G Y . — G e n u v a r u m is a m o r e c o m m o n d e f o r m i t y t h a n k n o c k - k n e e ; 

i t s tar ts in c h i l d h o o d , a n d is gene ra l l y b i la tera l . 

G e n u v a r u m , o r ' b a n d y - l e g s ' , is a d e f o r m i t y o f t h e w h o l e l i m b , ' b o w - l e g s ' o f 

t he l o w e r leg o n l y . I n b o t h cases t he c h i e f c ause is r i cke t s , b u t t h e d e f o r m i t i e s 

are a l so f o u n d in smal l ch i ld ren w h o are n o t r i c k e t y , b u t w h o h a v e been 

a l l o w e d t o w a l k t o o s o o n , t h e b o d y - w e i g h t b e i n g t o o m u c h f o r t h e b o n e s w h i c h 

are still so f t . T h i s is s p e c i a l l y t h e case in fat , h e a v y ch i ld ren . S i t t ing c ross -

l e g g e d o n t h e f loor m a y a lso b e a f a c to r . 

P A T H O L O G I C A L C H A N G E S . — I n b o t h these de fo rmi t i e s , t he re is a l w a y s 

s o m e m e a s u r e o f b o n y c h a n g e . 

GENU VARUM.— 

Bones.—The shafts o f t he f emur , t ib ia , a n d fibula are all c u r v e d o u t w a r d , 

t h e m a x i m u m c o n v e x i t y o f t h e c u r v e b e i n g a t t h e k n e e . 

Muscles and Ligaments.—The l i g a m e n t s o n t h e o u t e r s ide o f t h e k n e e 

are l e n g t h e n e d , a n d t h o s e o n t h e inner s ide s h o r t e n e d . T h e m u s c l e s o n 

t he o u t e r s ide o f t h e t h i g h a n d l e g — b i c e p s f emor i s a n d t h e p e r o n e i — a r e s t r e t c h e d ; 

t he a d d u c t o r s are s h o r t e n e d . 

BOW-LEGS.—The shafts o f t h e t i b i a a n d fibula o n l y are b e n t , w i t h t h e c o n -

v e x i t y o u t w a r d s , t h e p e r o n e i a l o n e b e i n g s t r e t ched . F o r w a r d b e n d i n g o f t h e 

t i b i a is a l so f o u n d , w i t h s h o r t e n i n g o f t h e t e n d o A c h i l l i s . 

P R O G N O S I S . — T h e c o n d i t i o n t e n d s t o s p o n t a n e o u s i m p r o v e m e n t , t h e g r o w -
ing b o n e filling u p t h e c o n c a v i t i e s . B u t c o m p l e t e c u r e d o e s n o t a l w a y s t a k e 
p l a c e , a n d t h e p a t i e n t loses in he igh t . 

T r e a t m e n t . — 

R i c k e t y cases m u s t r e c e i v e a p p r o p r i a t e genera l t r e a t m e n t (see C h a p t e r X V I I I ) . 

CASES OF WEAKNESS 

T h e s e are t r e a t e d b y s u p p o r t , m a s s a g e , a n d exerc i ses . 

S U P P O R T . — I t is be t t e r , as a rule , t o g i v e t h e c h i l d a n ' i r o n ' , a n d le t h i m 
run a b o u t — e x c e p t in cases w h e r e r i cke t s is still a c t i v e — r a t h e r t h a n t a k e h i m 
c o m p l e t e l y off his fee t . 

T h e s u p p o r t f o r genu varum is t h e reverse o f t h a t u s e d f o r k n o c k - k n e e — a 
steel r o d o n t h e inner s ide o f t he leg , f r o m t h e g r o i n t o t he in terna l m a l l e o l u s 
f as tened t o t h e l i m b b y s t raps a n d b a n d s , t he c o n v e x i t y o f t h e c u r v e b e i n g 
d r a w n i n w a r d s t o w a r d s t h e s u p p o r t . 

F o r bow-legs, t h e s u p p o r t e x t e n d s o n l y f r o m t h e in terna l c o n d y l e o f t h e 
f e m u r t o t h e in te rna l ma l l eo lu s . 

15 
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P H Y S I C A L T R E A T M E N T . — 

MASSAGE.—In genu varum t h e w h o l e l i m b , i n c l u d i n g t h e g l u t e a l r e g i o n , 

s h o u l d b e t r e a t e d b r i sk ly , t h e a d d u c t o r s s h o u l d b e s t r e t ched , b i c e p s a n d t h e 

p e r o n e i requ i re e x t r a k n e a d i n g a n d h a c k i n g . S t r e t c h i n g f r ic t ions are g i v e n 

t o t h e l i g a m e n t s o n t h e inne r s ide o f t h e k n e e , k n e a d i n g t o t h o s e o n t h e o u t e r 

s ide . 

I n bow-legs t h e m a s s a g e is s imi lar , b u t t h e a d d u c t o r s d o n o t requi re s t r e t ch ing . 

PASSIVE MOVEMENTS.—An a t t e m p t m a y b e m a d e t o m o u l d t h e b o n e s 

g e n t l y i f t h e y are s o f t ; th i s is useless in o l d r i c k e t y cases . 

F o r genu varum, p ressure m a y b e e x e r t e d a t t h e k n e e . T h e k n e e i t se l f is 

p ressed i n w a r d , w h i l e o u t w a r d pressure is e x e r t e d a b o v e a n d b e l o w . 

ACTIVE MOVEMENTS.—The pa t i en t , in ha l f - ly ing o r s i t t ing , m a y d o a n y 

exe rc i se c a l c u l a t e d t o s t r eng then t h e leg m u s c l e s g e n e r a l l y . F o o t - d r i l l s h o u l d 

n o t b e n e g l e c t e d . E x e r c i s e s in s t a n d i n g s h o u l d n o t b e g i v e n unt i l t h e s u r g e o n 

p e r m i t s t h e p a t i e n t t o w a l k w i t h o u t a p p a r a t u s . A useful l a te exe rc i s e is as 

f o l l o w s : t h e p a t i e n t s t ands w i t h feet para l le l a n d c l o s e t o g e t h e r ( c l o s e - s t a n d i n g ) , 

a n d p e r f o r m s o u t w a r d r o t a t i o n in t h e h ip - jo in t s . 

SEVERE CASES 

S U R G I C A L T R E A T M E N T . — I f t h e b o n e s are ha rd , as in a la te r i c k e t y 

case , t h e p a t i e n t is t r e a t e d b y o p e r a t i o n . T h i s cons i s t s o f os t eoc las i s o r 

o s t e o t o m y . 

OSTEOCLASIS.—The b o n e is b r o k e n a t t h e p o i n t o f g rea te s t c u r v a t u r e , 

a n d set in an o v e r - c o r r e c t e d p o s i t i o n . 

OSTEOTOMY.—(1) A w e d g e is c u t f r o m t h e o u t e r s ide o f t he f e m u r a b o v e 

t h e ex t e rna l c o n d y l e . ( 2 ) O r f r o m t h e m a x i m u m c o n v e x i t y o f t h e c u r v e o f 

t h e t i b i a . ( 3 ) O r b o t h b o n e s a re s o t r e a t e d ( T u b b y ) . 

F o r a n anterior c u r v e o f t h e t ib ia , o s t e o t o m y o r o s t eoc la s i s is ca r r i ed o u t as 

w e l l as d i v i s i o n o f t h e t e n d o A c h i l l i s . 

POST-OPERATIVE TREATMENT.—After a n y o f these o p e r a t i o n s t h e l i m b is 

p u t u p in p l a s t e r—or s o m e t i m e s s p l i n t e d — f o r 6 t o 8 w e e k s . W h e n t h e p las te r 

is r e m o v e d , m a s s a g e a n d exe rc i ses m a y b e b e g u n . A l l exe rc i ses t o s t r e n g t h e n 

t h e l eg are g i v e n , b u t p a s s i v e pressures wi l l p r o b a b l y b e u n n e c e s s a r y . T h e 

p a t i e n t needs careful w a t c h i n g f o r s o m e t i m e . A re lapse is pos s ib l e , a n d 

o c c a s i o n a l l y t h e o p p o s i t e d e f o r m i t y ( g e n u v a l g u m ) m a y resul t f r o m o v e r - c o r -

r ec t ion , insufficient s u p p o r t , o r i n a d e q u a t e a f te r - t rea tment . 

F L A T - F O O T A N D W E A K F O O T 

U n d e r th is h e a d i n g m a y b e g r o u p e d m a n y different var ie t ies o f f o o t t r o u b l e s . 

* F l a t - f o o t ' is g e n e r a l l y de f ined as a co l l apse o f t h e in terna l l ong i t ud ina l a n d 

t ransverse a rches o f t h e f o o t , o f t en c o m b i n e d w i t h eve r s ion . W e m a y h a v e , 

h o w e v e r , m a n y k inds o f ' w e a k f o o t ' — a b e t t e r n a m e f o r t he c o n d i t i o n — o f 

w h i c h t h e f o l l o w i n g are t h e m o s t c o m m o n : ( 1 ) Pes planus, o r flat-foot p u r e 

a n d s i m p l e ; cons i s t i ng o f d r o p p i n g o f t h e a r c h w i t h o u t eve r s ion o f t h e f o o t . 

( 2 ) Pes valgus, t he e v e r t e d f o o t , w i t h o u t d r o p p i n g o f t h e a r ch . ( 3 ) Pes plano-

valgus, t h e e v e r t e d f o o t , w i t h c o l l a p s e d a rches . 

A flat f o o t m a y cause l i t t le o r n o i n c o n v e n i e n c e , p r o v i d e d t h a t i t is m o b i l e ; 

an everted f o o t is a l w a y s p r o d u c t i v e o f t r o u b l e . 

A N A T O M Y A N D F U N C T I O N S O F T H E F O O T . — 

THE ARCHES OF THE FOOT 

T h e s e m a y b e classif ied as f o l l o w s : The longitudinal arch—(a) I n t e rna l ; 

E x t e r n a l . ( 2 ) The transverse arch—(a) P o s t e r i o r ; (b) A n t e r i o r . 
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1. THE LONGITUDINAL ARCHES.— 
The Internal Longitudinal Arch is c o m p o s e d o f t h e o s ca lc i s , as t raga lus , 

a n d s c a p h o i d , t h e t h r e e c u n e i f o r m s , a n d t h e t h r e e inne r m e t a t a r s a l b o n e s . I t is 

s u p p o r t e d b y m u s c l e s a n d l i g a m e n t s , t h e m o s t i m p o r t a n t o f w h i c h are t h e 

infer ior c a l c a n e o - s e a p h o i d ( o r ' s p r i n g ' ) l i g a m e n t , w h i c h passes l ike a s l ing 

b e l o w t h e as t raga lus ; t h e t e n d o n o f t ib ia l i s an t i cus , in se r t ed b e n e a t h t h e inner 

b o r d e r o f t h e f o o t ; t h e t ib ia l is p o s t i c u s , w h i c h k e e p s t h e s c a p h o i d in c l o s e 

c o n t a c t w i t h t h e h e a d o f t h e as t ragalus ; t h e p l an t a r fasc ia , a n d t h e sma l l 

m u s c l e s o f t h e s o l e . 

T h e inner a r c h is m u c h h ighe r t h a n t h e o u t e r , a n d o n i ts m a i n t e n a n c e d e p e n d s 

t h e e x i s t e n c e o f t h e ' s p r i n g ' in w a l k i n g . I t wi l l b e n o t i c e d t h a t t h e p o s t e r i o r 

p i l lar o f t h e a rch , t h e o s ca lc i s , passes d o w n s t ra igh t t o its p o i n t o f c o n t a c t 

w i t h t h e g r o u n d , i .e . , t h e cen t r e o f t h e heel , b e i n g t h u s f i t ted f o r b e a r i n g w e i g h t ; 

w h i l e t h e an te r io r pi l lar , s l o p i n g g r a d u a l l y , a n d b e i n g f o r m e d o f seve ra l separa te 

b o n e s c o n n e c t e d b y l i g a m e n t s , p r o v i d e s t h e e l a s t i c i ty w h i c h b r e a k s t h e j a r 

w h e n t h e f o o t c o m e s in c o n t a c t w i t h t h e g r o u n d , a n d g i v e s t h e sp r ing t o t h e ga i t . 

The External Longitudinal Arch is m a d e u p o f t h e o s ca lc i s , t h e c u b o i d , 

a n d t h e t w o o u t e r me ta ta r sa l s . I t rests o n t h e g r o u n d , a n d is m u c h s t r o n g e r 

a n d less m o b i l e t h a n t h e inner a r ch . I t has , m o r e o v e r , s t r o n g l i g a m e n t o u s 

a n d m u s c u l a r s u p p o r t s — t h e l o n g a n d sho r t p l a n t a r l i g a m e n t s , t h e t e n d o n o f 

t h e p e r o n e u s l o n g u s , t h e p l an t a r fasc ia , a n d t h e sma l l m u s c l e s o f t h e f o o t . 

2 . THE TRANSVERSE ARCHES.— 
The Posterior Arch cons i s t s o f t h e as t ragalus , c u b o i d , s c a p h o i d , a n d 

t h e c u n e i f o r m b o n e s , i ts s u m m i t b e i n g a t t h e m i d d l e c u n e i f o r m . I t is s u p p o r t e d 

b y t he t e n d o n s o f t h e p e r o n e u s l o n g u s a n d t h e t ib ia l i s p o s t i c u s , t h e p l a n t a r 

fasc ia , a n d t h e in t r ins ic m u s c l e s o f t h e f o o t . 

The Anterior Arch cons i s t s o f t h e five me ta t a r sa l b o n e s , t h e t h i rd a n d 

f o u r t h f o r m i n g i ts h ighes t pa r t . T h i s is t h e m o s t m o b i l e p a r t o f t h e t r ansve r se 

a r c h . I t is flattened o u t w h e n t h e w e i g h t is t a k e n o n t h e f ron t o f t h e f o o t , 

a n d is v e r y l i ab le t o c o l l a p s e p e r m a n e n t l y , c aus ing t h e f ron t o f t h e f o o t t o 

s p r e a d . M a n y p e o p l e w h o s e l o n g i t u d i n a l a rches are q u i t e g o o d h a v e c o l l a p s e d 

a n t e r i o r a rches . T h i s a r c h is n o r m a l l y m a i n t a i n e d b y t h e sma l l m u s c l e s o f t h e 

s o l e , e s p e c i a l l y t h e in terosse i a n d t h e a d d u c t o r t rans ve r sus ha l luc i s . 

MAINTENANCE OF THE ARCHES 

T h e real s u p p o r t s o f t he a rches are t h e muscles. T h e l i g a m e n t s a l o n e w o u l d 
s o o n g i v e w a y u n d e r t h e s train i m p o s e d b y t he w e i g h t o f t he b o d y — a s i n d e e d 
t h e y d o , i f t he m u s c l e s , f r o m w e a k n e s s o r d isease , fail in the i r w o r k . " I t is 
n o t t h e f u n c t i o n o f l i g a m e n t s t o w i t h s t a n d c o n t i n u o u s strain ; th is is a f u n c t i o n 
o f m u s c l e s " ( B a n k a r t ) . 

T h e w e i g h t o f t h e b o d y t e n d s t o p r o d u c e a b d u c t i o n a n d e v e r s i o n o f t h e f o o t . 
I t is t h e f u n c t i o n o f t h e m u s c l e s t o c o u n t e r a c t th is t e n d e n c y , s ince eversion is 

the position of weakness, t he w h o l e w e i g h t o f t he b o d y b e i n g t h r o w n o n t o t h e 
in ternal l o n g i t u d i n a l a r ch , w h i c h is n o t fitted t o sus ta in it . The position of 

strength f o r t h e f o o t is t h a t o f a d d u c t i o n a n d inve r s ion , t h e w e i g h t fa l l ing o n 
the o u t e r a rch , so t h a t i t is d i s t r i bu t ed t o t h o s e pa r t s o f t h e f o o t w h i c h are 
m e a n t t o bea r it , t ha t is, t o t h e o s ca lc i s , t h e o u t e r b o r d e r , a n d t h e heads o f t he 
five me ta t a r sa l b o n e s . 

It will be remembered, of course, that the movements of abduction and 
adduction, and those of inversion and eversion, take place at the sub-
astragaloid and mid-tarsal joints. The movements in the ankle-joint are 
plantar-flexion (extension) and dorsiflexion only, with occasionally a very small 
amount of lateral movement when the foot is in full plantar-flexion. A slight 
degree of plantar- and dorsiflexion takes place also in the mid-tarsal joint. 
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FUNCTIONS OF THE FOOT 
T h e f o o t is u s e d in t w o w a y s : ( 1 ) A s a support in s t and ing ; ( 2 ) A s a 

lever in w a l k i n g . 

1. A s A SUPPORT.—Most au thor i t i e s dec l a re t h a t t h e 'position of rest' 

o f t h e f o o t — t h a t is , t h e p o s i t i o n m a i n t a i n e d w h i l e s t a n d i n g as d i s t i ngu i shed 

f r o m t h a t a s s u m e d w h e n w a l k i n g — i s o n e o f s l ight a b d u c t i o n a n d e v e r s i o n . 

W e d o u n d o u b t e d l y t e n d t o k e e p o u r feet s l igh t ly a b d u c t e d a n d e v e r t e d w h e n 

' s t a n d i n g a t e a s e ' . I f th is p o s i t i o n is a l l o w e d t o pers is t , n o t o n l y w h e n a t 

rest, b u t du r ing a c t i v i t y , t h e resul t wi l l b e a permanently e v e r t e d f o o t , w i t h 

l imi t a t i on o f t h e p o w e r o f i nve r s ion . Or , aga in , i f th is p o s i t i o n is h a b i t u a l l y 

exaggerated w h i l e s t and ing , w h e t h e r f r o m fa t igue , w e a k n e s s o f m u s c l e s , e x c e s -

s ive b o d y w e i g h t , o r a d e f e c t i v e p o s t u r a l ref lex, t he s a m e u n f o r t u n a t e resul t 

f o l l o w s . I n t h e o r d i n a r y ' p o s i t i o n o f r e s t ' , t h e postural tone o f t h e m u s c l e s 

w o u l d p r e v e n t o v e r m u c h e v e r s i o n o f t he f o o t , a n d o n l y i f t h e m u s c l e s fa i led 

t o p e r f o r m th is f u n c t i o n eff ic ient ly w o u l d t h e l i g a m e n t s b e p u t o n t h e s t re tch , 

w i t h t h e f o o t in a p o s i t i o n o f extreme eve r s ion a n d a b d u c t i o n . O t h e r s s a y 

t ha t t h e ' r e s t i ng p o s i t i o n ' in all cases should b e o n e o f s l ight a d d u c t i o n a n d 

invers ion . I n a n y case , w e shall d o w e l l t o a i m a t p r o d u c i n g s u c h a p o s i t i o n . 

ank le - jo in t , b e t w e e n t he f u l c r u m a n d p o w e r , so t h a t t he l eve r is o n e o f t h e 
s e c o n d c lass . T h i s is t he o n e s o m e t i m e s k n o w n as t he ' p o w e r l e v e r ' , b e c a u s e o f 
the g rea t m e c h a n i c a l a d v a n t a g e i t g i v e s t o the w o r k i n g f o r c e , s ince t he p o w e r 
a r m m u s t a l w a y s b e l o n g e r t h a n t h e w e i g h t a r m . 

T h e inner s ide o f t h e l ever , i .e. , t h e first me ta ta r sa l , is l o n g e r t h a n the ou te r , 
a n d the re fo re t h e s train is t h r o w n o u t w a r d o n t o the o u t e r a n d s t ronge r s ide 
o f t he f o o t , r e l i ev ing t h e w e a k inner b o r d e r . (Fig. 1 1 1 . ) 

1. I f t h e feet are everted w h i l e w a l k i n g , t h e strain is t h r o w n o n t h e w e a k e r 
inner s ide o f t he f o o t , a n d t h e a r ch is t hus depressed . T h e b i g t o e is a lso f o r c e d 
i n t o a b d u c t i o n , s ince t h e p a t i e n t ' p u s h e s o f f ' w i t h t h e inner s ide o f t he u n d e r 
sur face o f th is t o e i n s t ead o f w i t h t h e u n d e r surfaces o f all five t o e s , so t h a t 
h a l l u x v a l g u s m a y c o m p l i c a t e flat-foot, t h e t w o c o n d i t i o n s f o r m i n g a ' v i c i o u s 
c i r c l e ' a n d e a c h m a k i n g t h e o t h e r w o r s e . T h e a d v a n t a g e s o f t h e l eve rage are los t . 

Fig. 111.—Proper (left) and improper (right) attitudes 
in walking. (After Whitman.) 

2 . A s A LEVER IN 

WALKING.—In w a l k i n g , t h e 

f o o t is u sed as a l e v e r t o 

raise a n d p r o p e l t h e b o d y 

f o r w a r d . W h e n t a k i n g a 

s t ep , t h e heel o f t he b a c k 

f o o t is ra ised f r o m t h e 

g r o u n d , t h e w e i g h t o f t he 

b o d y b e i n g t ransfer red t o 

t h e f ron t leg , a n d the final 

' p u s h o f f ' is g i v e n b y all t h e 

t oe s , a n d e spec i a l l y b y t h e 

b i g t o e . T h e fulcrum o f t h e 

l e v e r is c o n s i d e r e d t o b e a t 

t h e heads o f t h e meta ta r sa l 

b o n e s , t h e power ( t he c a l f 

m u s c l e s ) b e i n g a p p l i e d a t t h e 

p o i n t o f a t t a c h m e n t o f t h e 

t e n d o A c h i l l i s t o the os 

ca lc i s , a n d t he weight of the 

body fa l l ing in f ron t o f t h e 

ERRORS IN WALKING 
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2 . A n o t h e r w r o n g w a y o f w a l k i n g is t h a t in w h i c h t he ank l e is n o t e x t e n d e d 

a t al l , o r o n l y v e r y s l igh t ly , a n d t h e p e r s o n w a l k s in a stiff a n d ungrace fu l 

m a n n e r , c o m i n g d o w n h e a v i l y o n his hee l s—as if, in f ac t , his fee t w e r e in sp l in ts . 

T h e f o o t is n o t u s e d as a l e v e r a t al l . P a t i e n t s w i t h w e a k o r flat feet o f t en 

c o m b i n e these t w o w r o n g w a y s o f w a l k i n g . 

CORRECT WALKING 

W h e n the f o o t is p u t d o w n aga in o n t h e g r o u n d af ter t h e l eg has b e e n 

s w u n g f o r w a r d , it rests first o n t h e h e e l ; t h e f ron t p a r t o f t h e f o o t is t h e n p u t 

d o w n f i rmly . A s t h e w e i g h t falls o n t h e f o o t , t h e a rches , e s p e c i a l l y t h e 

in ternal l o n g i t u d i n a l a n d an te r io r t r ansve r se a rches , are f la t tened t o s o m e 

e x t e n t , a n d t he re is a t e n d e n c y t o e y e r s i o n . T h e a r c h s h o u l d b e r e - f o r m e d 

a n d t he e v e r t e d p o s i t i o n c o r r e c t e d b y t h e m u s c l e s a n d b y t h e e l a s t i c i t y o f 

t h e l i g a m e n t s as s o o n as t h e w e i g h t o f t h e b o d y is r e m o v e d . I n p e o p l e w h o 

h a b i t u a l l y w a l k w i t h the i r feet e v e r t e d , t h e r e s to ra t ion o f t h e a r ches a n d t he 

i n v e r t e d p o s i t i o n h a v e b e c o m e i m p o s s i b l e , t h e m u s c l e s a n d l i g a m e n t s b e i n g 

w e a k a n d s t r e t ched . T h e y s h o u l d b e t a u g h t t o w a l k w i t h t h e fee t p o i n t i n g 

s t ra ight f o r w a r d , a n d t h e t e n d e n c y t o e v e r s i o n o f t h e f o o t w h e n t h e w e i g h t 

falls o n it s h o u l d b e c o u n t e r a c t e d b y a s l ight m o v e m e n t o f i nve r s ion , t ransfer r ing 

the s train o v e r t o t he o u t e r b o r d e r , w h i l e t h e t o e s s h o u l d b e p ressed f i rmly o n 

t he g r o u n d , so p r e v e n t i n g u n d u e s p r e a d i n g o f t he an te r io r a r c h . 

P E S P L A N O - V A L G U S 

(The Flat and Everted Foot) 

S u c h a ca se m a y b e r e g a r d e d as a t y p i c a l case o f f l a t - foo t . 

E T I O L O G Y . — 

AGE .—A f o r m o f flat-foot, w i t h v e r y l o w o r d r o p p e d a rches , b u t n o eve r s ion , 
is s o m e t i m e s seen in ch i ld ren . I t is g e n e r a l l y pa in less a n d causes l i t t le o r n o 
t r o u b l e . T h e pa infu l e v e r t e d f o o t is c o m m o n e s t , ( 1 ) du r ing a d o l e s c e n c e , w h e n 
inc reased s t rain is p u t o n t h e feet , a n d ( 2 ) af ter t he age o f 3 0 o r 3 5 , w h e n t h e 
m u s c l e s g r o w w e a k e r . 

SEX .—Fla t - foo t is c o m m o n e r in w o m e n t h a n in m e n . 

SIDE AFFECTED.—It is m o r e o f t e n b i la te ra l t h a n un i l a te ra l . 

CAUSES.—The causes o f th i s v e r y c o m m o n t y p e o f d e f o r m i t y are m a n y 
a n d v a r i e d . I t m a y b e d u e t o special causes, s uch as : (1) Paralysis o r paresis o f 
a n y o f t he m u s c l e s w h i c h i nve r t t h e f o o t o r s u p p o r t t h e a rches . (2) Traumas, 

i n c l u d i n g a n y i n j u r y t o t h e l o w e r e x t r e m i t y , b u t e s p e c i a l l y P o t t ' s f rac ture . 
(3) Other deformities ; it m a y b e c o m p e n s a t o r y t o g e n u v a r u m o r h a l l u x 
v a l g u s , o r a s s o c i a t e d w i t h k n o c k - k n e e (see p . 2 2 2 ) . (4) Rheumatism or arthritis. 

(5) Rickets. 

Genera l ill hea l th , anaemia, deb i l i t y , e t c . , m a y p r e d i s p o s e t o t h e static t y p e , 
b u t t h e ac tua l causes are : — 

a. Unsuitable foot-wear. 

b. Habitual wrong posture, e i ther in w a l k i n g , o r , w o r s e still , in s t and ing , t h e 
f o o t b e i n g a l l o w e d t o r e m a i n f o r l o n g p e r i o d s in an e x a g g e r a t e d ' p o s i t i o n o f 
r e s t '—tha t is, in e x t r e m e e v e r s i o n . T h i s , unless t he re is def ini te m u s c l e -
w e a k n e s s , is d u e t o a d e f e c t o f t h e p o s t u r a l ref lex. (See p . 2 6 3 . ) 

c. I n s o m e cases , t he re m a y b e a def ini te exciting cause—such as inc rease o f 
t h e b o d y w e i g h t , as in o b e s i t y o r p r e g n a n c y , ove r s t r a in , c a r r y i n g o f h e a v y 
w e i g h t s , m u c h s t and ing . T h e l a s t - m e n t i o n e d a c c o u n t s f o r i ts p r e v a l e n c e in 
nurses , p o l i c e m e n , a n d s h o p assis tants . 

D E F O R M I T Y : D I S P L A C E M E N T O F B O N E S . — 

1. T h e astragalus ro t a t e s d o w n w a r d s a n d i n w a r d s in n o r m a l eve r s ion ; in 
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' w e a k f o o t ' , th is p o s i t i o n is e x a g g e r a t e d , a n d b e c o m e s an ac tua l d e f o r m i t y , 

t h e b o n e r ema in ing p e r m a n e n t l y o u t o f p l a c e . I t c a n b e seen as a p r o m i n e n c e 

o n t h e inner s ide o f t h e f o o t . 

2 . T h e scaphoid is ca r r i ed d o w n w i t h it , a n d t h e t u b e r o s i t y c a n b e fel t u n d e r 

t h e f o o t . 

3 . T h e os calcis is a l so r o t a t e d d o w n w a r d a n d i n w a r d , t he pa t i en t w a l k i n g 

o v e r o n t h e in terna l t u b e r o s i t y . 

4 . T h e longitudinal arch is l o w e r e d , a n d in b a d cases rests en t i r e ly o n t h e 

g r o u n d . T h e inner s ide o f t h e f o o t loses its c o n c a v e a p p e a r a n c e , a n d b e c o m e s 

c o n v e x i n w a r d s ( i . e . , t o w a r d s t h e m i d d l e l ine o f t h e b o d y ) . 

5 . W h i l e t h e posterior part of the foot is t h u s t u r n e d d o w n w a r d a n d i n w a r d , 

t h e front of the foot is t u r n e d d o w n w a r d a n d o u t w a r d ; i t is t he re fo re in an 

e v e r t e d p o s i t i o n . 

6. A t t h e s a m e t i m e , t h e f o o t is spread out, a p p e a r i n g m u c h w i d e r a t t h e 

p a r t w h e r e t h e a r c h s h o u l d b e . T h e f ron t o f t h e 

f o o t a l so sp reads f r o m c o l l a p s e o f t h e anterior 

arch (see also p . 2 3 6 ) . (Fig. 1 1 2 . ) 

7. T h e heel p r o j e c t s ; t h e external malleolus is 

less p r o m i n e n t t h a n usua l , w h i l e t h e internal 

malleolus is l o w e r e d , a n d b e c o m e s m u c h m o r e 

p r o m i n e n t t h a n in t h e n o r m a l f o o t . I f l o o k e d 

a t f r o m b e h i n d , t h e t e n d o A c h i l l i s m a y b e seen 

t o d e s c r i b e a c u r v e w i t h t h e c o n v e x i t y i n w a r d s . 

Fig. n s . - T a i i p e s valgus with P A T H O L O G I C A L C H A N G E S . — M u s c u l a r 

flat-foot. c h a n g e s o c c u r first, a s s t a t e d a b o v e ; t h e n 

l i g a m e n t o u s c h a n g e s , w i t h d i s p l a c e m e n t o f 

b o n e s ; las t o f a l l , a c t u a l b o n y c h a n g e s . T h e la t te r are n o t m a r k e d in t h e 

a v e r a g e c a s e . 

MUSCULAR AND LIGAMENTOUS CHANGES.—These c o n s i s t o f : — 

1. Stretching of ligaments o n t h e inner s ide o f t h e f o o t ; t h e infer ior c a l c a n e o -

s c a p h o i d ( ' s p r i n g ' ) l i g a m e n t ; t h e in te rna l la teral ( d e l t o i d ) l i g a m e n t o f t h e 

ank le , t h e smal l l i g a m e n t s a n d p l an t a r fasc ia o n th is s ide o f t h e so le . 

2 . Shortening o f t h o s e o n t h e o u t e r s ide ; ex t e rna l la teral l i g a m e n t o f t h e 

ank le , e t c . 

3 . Stretching—and later , in seve re cases , atrophy—of t ibia l is an t i cus a n d 

p o s t i c u s , a n d t h e in t r ins ic m u s c l e s o f t h e f o o t , e spec i a l l y o f t h e in terossei . 

4 . Spasm, a n d la te r structural shortening o f t h e pe rone i , f r o m o v e r a c t i o n o f 

t h e s e m u s c l e s . 

5. S o m e t i m e s shortening o f t h e A c h i l l e s t e n d o n , w i t h c o n t r a c t i o n o f t h e c a l f 

m u s c l e s . ( S o m e su rgeons s a y th is is always t he case , a n d is, i n d e e d t h e o r ig ina l 

f a c t o r in t h e c o n d i t i o n , t h e p a t i e n t t r y i n g t o c o m p e n s a t e f o r her i n a b i l i t y t o 

o b t a i n c o m p l e t e dors i f l ex ion a t t h e ank le b y e x t e n s i o n a n d eve r s ion a t t h e m i d -

tarsal j o i n t a n d a b d u c t i o n a t t h e subas t r aga lo id . ) 

* BONY CHANGES.— 
1. T h e b o n e s are s u b j e c t e d t o pressure o n t h e o u t e r s ide o f t h e f o o t , a n d h e n c e 

b e c o m e wedge-shaped, th is b e i n g e spec i a l l y t h e ca se w i t h t h e c u b o i d . O n t h e 
inner s ide t h e y b e c o m e w i d e r . 

2 . The neck of the astragalus is l e n g t h e n e d . 
3 . A smal l f ace t m a y f o r m o n t h e o u t e r s ide o f t h e o s ca lc i s f o r a r t i cu la t ion 

w i t h t h e ex te rna l ma l l eo lus . 

S Y M P T O M S . — 

1. T h e r e is a sensa t ion o f weakness and strain o n t h e inner s ide o f t h e f o o t . 

2 . Pain is u sua l l y a p r o m i n e n t s y m p t o m ; i t cons i s t s o f fa t igue a n d a c h i n g 
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w h i l e t h e f o o t is a t rest , a n d increases w h e n t h e p a t i e n t s t ands o r w a l k s . I t 

is m o s t c o m m o n l y f o u n d u n d e r t h e inner b o r d e r o f t h e f o o t , w h e r e i t is d u e t o 

s t r e t ch ing o f t h e l i g a m e n t s ; o r i t m a y b e a t t h e h e a d s o f t h e m e t a t a r s a l b o n e s 

(METATARSALGIA, see p . 2 3 6 ) ; r o u n d e i ther m a l l e o l u s , o v e r t h e d o r s u m o f t h e 

f o o t , u p t h e c a l f o r t h e f ron t o f t h e l eg ; o r , in a f e w cases , in t h e k n e e , h i p , o r 

e v e n in t h e l u m b a r r eg ion . 

3 . Mobility : Inversion is l i m i t e d b e c a u s e o f t h e d i s p l a c e m e n t o f a s t r a g a l u s ; 

extension and flexion m a y a lso b e i n c o m p l e t e . The movements of the toes a re 

o f t en l i m i t e d a l so , b e c a u s e t h e w h o l e f o o t is h e l d stiffly in w a l k i n g , w i t h l i t t le 

m o v e m e n t o f t h e t o e - j o i n t s . I n t h e la te r s tages all t h e j o i n t s o f t h e f o o t 

b e c o m e stiff. 

4 . Loss of spring in walking : t h e ga i t is a w k w a r d a n d ungrace fu l , t h e p a t i e n t 

w a l k i n g w i t h fee t t u r n e d o u t , a n d b r i n g i n g t h e heels d o w n h e a v i l y . 

5. T h e position and appearance o f t h e f o o t is as d e s c r i b e d a b o v e . 

6. Circulatory symptoms : c o l d n e s s , n u m b n e s s , o r i n c r e a s e d pe r sp i r a t i on , o f 

t h e fee t . 

In examining such a case, the patient's shoes should be inspected, to see in 
what places they are worn down. Not only the state of the heel, but also 
that of the sole, should be observed. 

D E G R E E S . — 

T h i s d e f o r m i t y , l ike o the r s , m a y b e d i v i d e d , r o u g h l y , f o r p u r p o s e s o f d e s c r i p -

t i on , i n t o th ree deg rees : — 

FIRST DEGREE.—(a) M e r e p o s t u r a l d e f o r m i t y ; t h e p a t i e n t c a n herse l f c o r r e c t 

t h e p o s i t i o n , (b) T r a n s i t i o n s t age . A l t e r a t i o n in m u s c u l a r a n d l i g a m e n t o u s 

s t ruc tures , w i t h d i s p l a c e m e n t o f b o n e , a n d p r o b a b l y p a i n ; t h e p o s i t i o n o f t h e 

f o o t m a y b e c o r r e c t e d b y t h e o p e r a t o r . 

SECOND DEGREE.—Stage o f s l i gh t b o n y c h a n g e , m a r k e d s p a s m a n d c o n -

t r ac tu re o f m u s c l e s ; c o m p l e t e c o r r e c t i o n n o t pos s ib l e . 

THIRD DEGREE.—The ar thr i t ic f o o t ; c h a n g e s in b o n e s ; m a r k e d c h a n g e s in 

j o i n t s ; a l m o s t c o m p l e t e r ig id i ty . 

T r e a t m e n t . — 

O u r a i m s o f t r e a t m e n t , as in all de fo rmi t i e s , wi l l b e t o m o b i l i z e t h e j o i n t s o f 

t he f o o t i f neces sa ry , t o res tore t h e m u s c l e s t o the i r n o r m a l l eng th , a n d t o 

r e - educa t e t h e p a t i e n t in t h e c o r r e c t use o f t h e m . P r inc ip l e s o f t r e a t m e n t wi l l 

t he re fo re b e s o m e w h a t as f o l l o w s : — 

FIRST DEGREE.—(a) Postural deformity: A t t e n t i o n t o t h e pa t i en t ' s gene ra l 

h e a l t h ; rest , i .e . , f r o m t o o m u c h s t and ing ; c o r r e c t f o o t w e a r ; genera l exe rc i ses ; 

r e - educa t i on in c o r r e c t p o s t u r e b y m e a n s o f foo t -d r i l l a n d w a l k i n g exe rc i ses ; 

m a s s a g e i f pa in is m a r k e d , (b) Transition stage : R e s t in b e d a t first ; 

m a s s a g e ; pa s s ive m o v e m e n t s t o res tore m o b i l i t y ; spec ia l a c t i v e m o v e m e n t s 

in inner r ange f o r t h e a f fec ted m u s c l e s ; exerc i ses w i t h o u t p u t t i n g w e i g h t o n 

t he f o o t ; la ter , r e - e d u c a t i o n exerc i ses as a b o v e . 

SECOND DEGREE ( R i g i d F l a t F o o t ) . — W r e n c h i n g ; p l a s t e r ; la ter , p r o p e r 

s u p p o r t s f o r v a r y i n g p e r i o d s ; c h a n g e o f o c c u p a t i o n i f p o s s i b l e ; m a s s a g e . 

L a t e r , m o v e m e n t s a n d exerc i ses as a b o v e . 

THIRD DEGREE ( T h e A r t h r i t i c F o o t ) . — W r e n c h i n g o r o p e n o p e r a t i o n i f 

poss ib l e ; p e r m a n e n t s u p p o r t s ; p o s t - o p e r a t i v e m a s s a g e , m o v e m e n t s , a n d 

exerc i ses f o r a t i m e . C o m p l e t e cu re c a n n o t b e e x p e c t e d , b u t re l ief m a y b e 

a f fo rded t o t h e pa t i en t . 

FIRST DEGREE (POSTURAL DEFORMITY) 
F O O T W E A R . — S p e c i a l f o o t w e a r is n o t neces sa ry a t th is s tage , p r o v i d e d t he 

p a t i e n t w e a r s sensible shoes , a t leas t du r ing h o u r s o f a c t i v i t y . T h e shoes 

s h o u l d b e suff ic ient ly la rge ( i f t h e t o e s are p o i n t e d a la rger size s h o u l d b e w o r n ) . 



2 3 2 M A S S A G E A N D R E M E D I A L E X E R C I S E S 

T h e f ron t o f t h e s h o e s h o u l d n o t c o m p r e s s t he t o e s ; t h a t is, t h e so le s h o u l d 

b e w i d e e n o u g h f o r t h e w h o l e o f t h e f ron t o f t h e f o o t a n d t o e s t o rest o n i t , n o r 

s h o u l d t h e u p p e r in a n y w a y press u p o n t h e m . T h e inner s ide o f t h e s h o e s h o u l d 

b e s t ra ight f r o m t h e wa i s t t o t h e t i p . T h e wa i s t s h o u l d fit c l o s e l y t o t h e f o o t . 

T h e so le s h o u l d b e flat, a n d s h o u l d h a v e n o d o w n w a r d c o n v e x i t y f r o m s ide t o 

s ide a t t he f ron t pa r t , so t h a t t h e t o e s are c r o w d e d i n t o t h e h o l l o w t h u s f o r m e d . 

A s t o t h e he igh t o f t he heel , s o m e su rgeons a l l o w t w o inches , o the r s o n l y o n e ; 

in a n y case , i t s h o u l d n o t b e so h i g h t h a t t he f o o t sl ides f o r w a r d s in t h e s h o e , 

t he t o e s be ing p ressed aga ins t t he e n d o f i t . M o r e o v e r , i t s h o u l d f o r m a s u p -

p o r t f o r t he heel o f t h e f o o t ; a h i g h a n d n a r r o w ' L o u i s ' hee l is unsu i t ab l e f o r 

m u c h s t and ing o r w a l k i n g . ( F o r o t h e r de fec t s in shoes , see p . 2 3 6 . ) 

P H Y S I C A L T R E A T M E N T . — I f t he pa t i en t is de l i ca t e , a m e n d e , o r o t h e r w i s e 

o u t o f hea l th , a t a b l e o f genera l exerc i ses m a y b e g i v e n , a n d in this s h o u l d b e 

e m b o d i e d spec ia l r e - e d u c a t i o n exerc i ses . I f she is h e a l t h y , a m o r e i n t ens ive 

s c h e m e o f f o o t exerc i ses m a y b e g i v e n . T h e s e pa t i en t s m a y b e t r e a t e d in 

c lasses , b u t n o t unt i l t h e y h a v e l ea rned t o d o t he exerc i ses c o r r e c t l y . 

EXERCISES.—These m a y b e g i v e n a t first in s i t t ing o r ha l f - ly ing , b u t m o s t 

pa t ien t s in th is c lass m a y a lso d o t h e m in s t and ing f r o m the ou t se t . 

In Sitting.— 

1. Heel - ra i s ing , Toe - ra i s ing , A l t e r n a t e t o e - a n d heel-ra is ing (see p . 4 5 ) . 

2 . S i t t ing w i t h feet c ro s sed , res t ing o n o u t e r b o r d e r s . 

3. S i t t ing a c t i v e F o o t - i n v e r s i o n ( ' c l a w i n g ' ) . 

4 . Ta i lo r - s i t t ing p o s i t i o n . 

5. Ta i lor -s i t t ing , o r s i t t ing w i t h leg c r o s s e d o v e r k n e e , P a s s i v e F o o t - r o l l i n g 

b y pa t i en t . T h e pa t i en t is t a u g h t t o d o th is in t h e s a m e w a y as w o u l d t he 

o p e r a t o r ; o n e h a n d is p l a c e d a b o v e t h e ank le , t he o t h e r g rasps t h e f o o t f r o m 

b e n e a t h . T h e f o o t s h o u l d b e ro l l ed i n w a r d , a n d n o t ca r r i ed o u t w a r d b e y o n d 

t h e mid - l i ne . 

6. S t a r t i n g p o s i t i o n as a b o v e , A c t i v e F o o t - r o l l i n g . 

7 . H a l f - l y i n g T o e - f l e x i o n a n d - ex t ens ion . T h e o p e r a t o r g i v e s s u p p o r t w i t h 

t he ba l l o f he r t h u m b , o r her fingers, j u s t b e h i n d t h e me ta t a r sa l heads as t h e 

pa t i en t flexes he r t o e s , t h e ank le b e i n g k e p t in dors i f l ex ion m e a n w h i l e ; t h e 

t o e s s h o u l d b e e x t e n d e d w i t h t h e ank l e in p l an t a r flexion. 

8. S i t t ing p i c k i n g u p o b j e c t s w i t h t he t o e s : (a) P e n c i l , (b) m a r b l e , (c) gol f -

ba l l , e t c . 

9. S i t t ing T o e - s e p a r a t i n g ( a b d u c t i o n ) i f pos s ib l e . 

10 . S i t t ing F o o t - s h o r t e n i n g , r e - f o r m i n g a rch . (See p . 2 3 3 , w h e r e t h e s a m e 

exe rc i se is d e s c r i b e d in s t and ing ; t he p r inc ip l e is t h e s a m e in s i t t ing . ) 

In Standing.— 

1. C o r r e c t s t and ing . 

T h e p a t i e n t s t ands w i t h t h e feet paral le l , a n d a b o u t 3 inches apa r t a t t he 

heels . She m u s t b e t a u g h t t he c o r r e c t p o s i t i o n o f t h e f o o t f o r w e i g h t - b e a r i n g . 

She s h o u l d b e m a d e t o p e r f o r m a s l ight m o v e m e n t o f i nve r s ion , t h r o w i n g t h e 

w e i g h t o n t o t he o u t e r b o r d e r o f t h e f o o t ; b u t t he t o e s , m e a n w h i l e , s h o u l d b e 

k e p t o n t h e g r o u n d in the i r w h o l e l eng th , a n d s h o u l d b e p ressed d o w n f i rmly 

aga ins t i t . T h e s e t w o m o v e m e n t s , i nve r s ion o f t he f o o t a n d flexion o f t he t oe s , 

c o u n t e r a c t the na tura l t e n d e n c y t o eve r s ion a n d flattening o f t h e a rches w h e n 

w e i g h t falls o n t he f o o t . T h e t ibia l is an t i cus ac t s n o t o n l y as an i n v e r t o r 

t o t h r o w t h e w e i g h t o u t w a r d s , b u t a l so as a synerg i s t t o t he l o n g flexors o f 

the t o e s , fixing t he ank le w h i l e these e x p e n d all the i r p o w e r o n t he t o e s , a n d 

in so d o i n g it raises t h e inner a rch , wh i l e t h e interossei a n d sma l l m u s c l e s o f 

t he so le are l ikewise s t r eng thened , so t h a t t h e y p r e v e n t t he flattening o f t he 

t ransverse a rches . 
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2 . S t a n d i n g F o o t - s h o r t e n i n g , r e - f o r m i n g t h e a r c h (Figs. 1 1 3 , 1 1 4 ) . 

T h i s is r ea l ly o n l y a s t r o n g e r f o r m o f t h e a b o v e , t h e i n v e r s i o n b e i n g ca r r i ed 

s l igh t ly b e y o n d w h a t is r equ i r ed f o r c o r r e c t w e i g h t bea r ing , a n d t h e t o e s p re s sed 

d o w n v e r y h a r d o n t h e g r o u n d . I f t h e f o o t is m o b i l e , t h e t ib ia l i s d r a w s u p t he 

in te rna l a r c h v e r y s t r o n g l y , a n d t h e w h o l e f o o t m a y b e s h o r t e n e d a b o u t ha l f 

an i n c h . A f t e r t h e p o s i t i o n has b e e n h e l d f o r a f e w s e c o n d s , t h e m u s c l e s s h o u l d 

b e r e l axed , b u t t h e f o o t s h o u l d n o t b e a l l o w e d t o j e r k b a c k i n t o t h e e v e r t e d 

p o s i t i o n . T h e exe rc i s e s h o u l d b e f r e q u e n t l y r epea t ed , b u t t h e p o s i t i o n s h o u l d 

n o t b e h e l d f o r m o r e t h a n a f e w s e c o n d s a t a t i m e . B o t h in th is a n d 

t he p r e v i o u s exe rc i s e , t he k n e e s s h o u l d b e firmly b r a c e d . 

3 . S t a n d i n g 2 - F o o t - i n v e r s i o n . T h i s — a m u c h easier e x e r c i s e — c o n s i s t s o f 

s i m p l e inve r s ion ( c l a w i n g ) o f b o t h feet , r e p e a t e d l y p e r f o r m e d . H e r e , aga in , t h e 

p a t i e n t m u s t n o t j e r k he r fee t b a c k i n t o e v e r s i o n b e t w e e n t h e m o v e m e n t s . 

4 . S t a n d i n g a n d w a l k i n g o n t h e o u t e r b o r d e r s o f t h e fee t (see p . 8 4 ) . 

5. W a l k i n g o n t h e i nc l i ned b o a r d (see p . 8 5 ) . 

6. S t a n d i n g a t e d g e o f p l in th , t o e s o v e r t h e e d g e . F l e x i o n a n d e x t e n s i o n 

o f t he t o e s o f b o t h feet . 

7 . Cor r ec t w a l k i n g (see 'RE-EDUCATION IN WALKING', p . 4 4 ) . 

Fig. 113. Fig. 114. 

Figs. 113, 114.—Standing Foot-shortening, re-forming the arch. Fig. 114 shows the increase in 
height of the arch. 

I f t h e t e n d o Ach i l l i s is s h o r t e n e d , i t m u s t b e s t r e t ched . T h i s , h o w e v e r , is 
be s t d o n e m a n u a l l y b y a sk i l led o p e r a t o r , so t h a t t h e s t r e t ch ing m a y rea l ly 
t a k e p l a c e in t h e ankle, a n d n o t m e r e l y fa r ther e x t e n d t h e mid-tarsal j o i n t . 
(See p . 2 4 0 , a n d .Fig. 1 1 6 . ) 

Tip-toe Exercises.—These are o b v i o u s l y i n a d v i s a b l e in cases w h e r e t h e 
A c h i l l e s t e n d o n is s h o r t e n e d . I n a n y ca se , t h e y are p r o b a b l y b e s t r e l ega t ed 
t o t h e la te r s tages o f t r e a t m e n t . T h e y s h o u l d b e p e r f o r m e d a t first o n l y w i t h 
t he feet i n v e r t e d , so t h a t t h e t ibia l is an t i cus m a y n o t b e u n d u l y s t r e t ched . 
R u n n i n g a n d d a n c i n g exerc i ses are useful w h e n t h e p a t i e n t has r ega ined t h e 
c o r r e c t p o s t u r e , t h o u g h ne i the r s h o u l d b e i n d u l g e d in t o e x c e s s . 

Home Exercises.—Most o f t h e a b o v e are su i t ab le f o r h o m e exe rc i se s , as 

soon as the patient thoroughly understands how they should be done. She s h o u l d 
b e t o l d t o sit w i t h c r o s s e d fee t res t ing o n the i r o u t e r b o r d e r s , a n d c o n s t a n t l y 
t o i nve r t he r feet w h i l e a t h o m e o r a t w o r k , w h e n s i t t ing o r w h e n s t and ing . 
T h i s impres se s t h e p o s i t i o n o n he r m i n d . S h e m u s t b e i n s t r u c t e d t o w a l k 
w i t h t he fee t s t ra igh t a n d n o t t u r n e d o u t . 
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FIRST DEGREE (TRANSITION STAGE) 

T h e pa t i en t o u g h t in th is case t o rest in b e d f o r a t i m e , o r o n a c o u c h . 

F O O T W E A R . — T h i s s h o u l d b e as d e s c r i b e d a b o v e , b u t i t is a d v i s a b l e t o raise 

t h e heel a n d so le o f t h e shoe a b o u t a qua r t e r o f an i n c h o n t h e inne r s ide b y 

inser t ing a l ea ther w e d g e . T h i s is k n o w n as a ' v a l g u s w e d g e ' , a n d has t h e 

effect o f t i p p i n g t he f o o t o v e r t o w a r d s t h e o u t e r b o r d e r a n d p r e v e n t i n g e v e r s i o n 

du r ing s t and ing a n d w a l k i n g . 

O t h e r f o r m s o f s u p p o r t m a y b e u s e d t o h o l d u p dep re s sed a rches . T h e y 

s h o u l d a l w a y s b e p r e s c r i b e d b y t h e d o c t o r . M a n y pa t i en t s a t t e m p t t o t r ea t 

t h e m s e l v e s b y b u y i n g r e a d y - m a d e s u p p o r t s . T h e y s h o u l d a l w a y s b e d i s c o u r -

a g e d f r o m d o i n g this , as m a n y o f these s u p p o r t s are q u i t e unsu i t ab l e , o r a t 

all e v e n t s i n a p p r o p r i a t e f o r the i r pa r t i cu la r t r o u b l e . 

P H Y S I C A L T R E A T M E N T . — 

MASSAGE—This m a y b e b e g u n a t o n c e , a n d is neces sa ry in m o s t cases o f 

pa infu l flat-foot. T h e w h o l e leg s h o u l d b e t r e a t e d i f t i m e p e r m i t s . A t al l 

even t s , t h e l o w e r l eg s h o u l d r ece ive b r i sk m a s s a g e t o i m p r o v e t h e c i r c u l a t i o n 

a n d r e m o v e p r o d u c t s o f fa t igue o r i n f l a m m a t i o n f r o m t h e m u s c l e s . T h e de ta i l s 

o f t h e spec ia l m a n i p u l a t i o n s are w e l l - k n o w n t o m o s t . T h e y m a y b e br ie f ly 

s u m m a r i z e d as f o l l o w s : — 

1. The Leg.— 

The Peronei.—Stretching m a s s a g e — p i c k i n g u p a n d f r i c t i o n s — h a v e b e e n 

a d v o c a t e d f o r these m u s c l e s . I t d o e s n o t s e e m poss ib l e t o d o m u c h s t r e t ch ing 

w i t h t h e fingers, a n d t h e m o v e m e n t , b e i n g pa infu l , m a y w e l l a g g r a v a t e t h e 

s p a s m . T h e y m a y b e s t r e t c h e d la ter b y pas s ive m o v e m e n t s . S o o t h i n g k n e a d -

ing m a y b e g i v e n a t th i s s tage . 

The Anterior Tibial Group.—Kneading a n d h a c k i n g . 

The Calf Muscles s h o u l d b e t h o r o u g h l y k n e a d e d , s ince b o t h t h e y a n d 

t h e d e e p g r o u p b e n e a t h t h e m , e spec i a l l y t h e t ib ia l is p o s t i c u s , t e n d t o w a s t e . I f 

t h e t e n d o Ach i l l i s is s h o r t e n e d , s t r e t ch ing pe t r i s sage s h o u l d b e a p p l i e d t o t h e 

c a l f m u s c l e s . 

2 . The Dorsum of the Foot and Malleolar Region.—Finger k n e a d i n g s a n d 

effleurage t o r e d u c e i n f l a m m a t i o n . 

3 . The Sole.—The sole m a y b e t r e a t e d as s o o n as t he p a t i e n t c a n b e a r i t . 

T h e f o l l o w i n g m o v e m e n t s are r equ i r ed : Effleurage and Kneading t o i m p r o v e 

t h e nu t r i t ion o f t h e in t r ins ic m u s c l e s ; Stroking u n d e r t h e inner b o r d e r t o 

r e m o u l d t he a r c h ; Frictions, w i t h u p w a r d pressure u n d e r t h e d i s p l a c e d astra-

ga lus . T h e b o n e c a n b e r e p l a c e d q u i t e e f fec tua l ly in s o m e cases . I t d o e s n o t 

r ema in in t he c o r r e c t p o s i t i o n , o f c o u r s e , b u t s u c h t e m p o r a r y r e p l a c e m e n t w i l l 

p r e v e n t i t f r o m b e c o m i n g fixed in t h e p o s i t i o n o f d e f o r m i t y . Clapping or 

Hacking is a l s o g i v e n u n d e r the inner b o r d e r , t o s t imu la t e a n d c o n t r a c t t h e 

smal l m u s c l e s in t h a t area. 

PASSIVE MOVEMENTS.—The f o l l o w i n g are necessa ry : — 

1. I n v e r s i o n . 
2 . D o r s i f l e x i o n a n d e x t e n s i o n o f t h e a n k l e ; e v e r s i o n du r ing dors i f l ex ion 

m u s t n o t b e a l l o w e d . 

3 . F o o t - r o l l i n g , as d e s c r i b e d a b o v e . 
4. Mobilization of the joints between the metatarsal bones. E a c h me ta t a r sa l 

b o n e s h o u l d in t u rn b e g r a s p e d a n d s t ead i ed b y t he fingers a n d t h u m b o f o n e 
hand , wh i l e t h e b o n e n e x t it , s imi la r ly g r a s p e d , s h o u l d b e m o v e d b a c k w a r d s 
a n d f o r w a r d s u p o n it . 

5. T o e - f l e x i o n a n d - ex t ens ion . 
6. T o e - r o l l i n g , a n d a d d u c t i o n o f t h e b i g t o e . 



DEFORMITIES OF THE LOWER EXTREMITY 2 3 5 

ACTIVE MOVEMENTS.—The f o l l o w i n g s h o u l d b e p r a c t i s e d : — 

1. I n v e r s i o n o f t h e f o o t , c o n c e n t r i c a l l y a n d e c c e n t r i c a l l y in t h e inner r ange . 

2 . F l e x i o n a n d e x t e n s i o n o f t h e ank l e , free, t h e n resis ted. 

3. F l e x i o n a n d e x t e n s i o n o f t h e t o e s , f ree, t h e n res is ted 

La t e r , exe rc i ses s h o u l d b e g i v e n as f o r t h e s l igh ter ca se s , first in s i t t ing, t h e n 

in s t and ing . 

SECOND DEGREE (RIGID FLAT-FOOT) 

M o b i l i t y m u s t b e r e s to red b e f o r e a n y r e - e d u c a t i o n is pos s ib l e . 

S U R G I C A L T R E A T M E N T . — 

WRENCHING.—This is p e r f o r m e d u n d e r an anaesthetic, t h e f o o t b e i n g 

m o b i l i z e d in e v e r y d i r e c t i o n , all adhes ions b e i n g b r o k e n d o w n , a n d t h e A c h i l l e s 

t e n d o n d i v i d e d i f s h o r t e n e d . T h e f o o t is t h e n p u t in p las ter , in do r s i f l ex ion 

a n d inve r s ion f o r a b o u t a m o n t h o r s ix w e e k s . T h e p a t i e n t is o f t e n a l l o w e d 

t o w a l k du r ing t h e la t te r p a r t o f th is p e r i o d . T h e p las te r is t h e n r e m o v e d 

a n d s u p p o r t s are a p p l i e d ; these are w o r n f o r v a r y i n g p e r i o d s . 

P H Y S I C A L T R E A T M E N T . — 

PRE-OPERATIVE.—This, i f o r d e r e d , s h o u l d cons i s t o f m a s s a g e t o s t r eng then 

t he w e a k m u s c l e s ; a n d t o r e d u c e i n f l a m m a t i o n a n d p a i n in t h e f o o t . 

POST-OPERATIVE.—This is b e g u n w h e n t h e p las te r is r e m o v e d , a n d c o n -

sists o f : — 

Massage.—The l eg s h o u l d b e t r e a t e d as d e s c r i b e d (FIRST DEGREE, 

TRANSITION STAGE, p . 2 3 4 ) ; t h e m a s s a g e o f t h e ank l e a n d d o r s u m o f t h e f o o t 

m a y b e m o r e v i g o r o u s , s ince p a i n a n d swe l l ing wi l l n o t n o w b e p resen t ; t h e 

m u s c l e s o f t h e so le s h o u l d r e c e i v e b r i sk e f f l eurage ; k n e a d i n g w i t h t h e p a l m 

o f t h e h a n d a n d w i t h t h e fingers ; a n d h a c k i n g o r c l a p p i n g . 

Passive Movements are m o s t i m p o r t a n t . T h e c o r r e c t i o n o b t a i n e d b y 

t h e s u r g e o n ' s m a n i p u l a t i o n m u s t b e m a i n t a i n e d . T h e y are g i v e n o n t h e s a m e 

l ines as f o r t h e less s eve re s tage . 

Re-education f o l l o w s o n t h e usua l l ines, first w i t h o u t , t h e n w i t h , t h e 

s u p e r i m p o s e d b o d y w e i g h t . 

THIRD DEGREE (THE ARTHRITIC FOOT) 

T h i s , l ike t h e t h i r d d e g r e e sco l ios i s , is an u n s a t i s f a c t o r y c o n d i t i o n t o t rea t . 

I f t h e s u r g e o n d e c i d e s t o o p e r a t e , t h e t r e a t m e n t t o f o l l o w d e p e n d s en t i r e ly 

o n t h e na tu re a n d p u r p o s e o f t h e o p e r a t i o n c h o s e n . I n cases in w h i c h n o 

o p e r a t i o n t akes p l a c e , t h e p a t i e n t wi l l p r o b a b l y w e a r p e r m a n e n t s u p p o r t s . 

Massage wi l l b e d i r e c t e d t o w a r d s inc reas ing t h e pa t i en t ' s c o m f o r t , s t r eng then-

ing t h e w e a k m u s c l e s , a n d r e m o v i n g t h e p r o d u c t s o f fa t igue f r o m t h e m . Passive 

{forced) movements wi l l b e i n a d v i s a b l e . Active exercises a n d re-education in 

walking m a y b e a t t e m p t e d , t h o u g h in m a n y cases i t w i l l b e u n w i s e t o a l l o w 

the p a t i e n t t o w a l k w i t h o u t he r s u p p o r t s . 

SPASMODIC FLAT-FOOT 

T h i s t r o u b l e s o m e c o n d i t i o n is gene ra l l y e n c o u n t e r e d in y o u n g p e o p l e , a n d 

m a y h a v e a t o x i c o r ig in . T h e f o o t - i s flat a n d m a r k e d l y e v e r t e d , t he p e r o n e i 

a n d e x t e n s o r l o n g u s d i g i t o r u m b e i n g in s p a s m , a n d is r ig id a n d pa infu l . 

T r e a t m e n t . — 

As long as the pain and spasm persist, t h e p a t i e n t m u s t b e k e p t off her fee t , 

p o s s i b l y f o r f r o m f o u r t o s ix w e e k s . I n uni la te ra l cases she m a y use c r u t c h e s , 

so l o n g as she is careful n o t t o p u t t h e a f fec ted f o o t t o t h e g r o u n d . 

D u r i n g this p e r i o d , o n l y soothing massage o f t he l eg a n d f o o t is pe rmi s s ib l e . 

T h e masseuse s h o u l d e n d e a v o u r t o t e a c h t h e p a t i e n t t o r e l ax her f o o t , b u t 

n o o t h e r exe rc i ses s h o u l d b e r equ i r ed o f her . 
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When the spasm has subsided, and the pain is gone, exe rc i ses are g i v e n in 

t h e usua l w a y , first w i t h o u t t a k i n g a n y w e i g h t o n t h e f o o t . La t e r , w h e n t h e 

p a t i e n t is a l l o w e d t o w a l k , t he o r d i n a r y flat-foot exe rc i ses in s t a n d i n g are a d d e d . 

Cor r ec t f o o t w e a r is essent ia l . 

M E T A T A R S A L G I A 

(Morton's Disease) 

A c o n d i t i o n in w h i c h p a i n in t he f ron t o f t h e f o o t , gene ra l l y in t h e r eg ion 

o f t h e f o u r t h t o e , is t he p r e d o m i n a n t s y m p t o m . I t is d u e t o a c o l l a p s e o f t h e 

w h o l e an te r io r a r c h o f t h e f o o t , o r t o d i s p l a c e m e n t o f t h e h e a d o f o n e o f t he 

me ta ta r sa l b o n e s w h i c h c o m p o s e it . 

E T I O L O G Y . — 

AGE .—Metatarsa lg ia gene ra l l y o c c u r s in m i d d l e - a g e d p e o p l e . 

SEX .—It is m o r e c o m m o n in w o m e n t h a n in m e n , p r o b a b l y b e c a u s e t h e 

f o r m e r m o r e o f t en w e a r t i g h t a n d n a r r o w shoes . 

CAUSES.— 
1. Displacement of one bone is g e n e r a l l y c a u s e d e i ther b y u n s u i t a b l e f o o t -

w e a r o r b y an in ju ry . S h o e s w i t h a c o n v e x i t y d o w n w a r d f r o m s ide t o s ide 

cause t he m i d d l e me ta ta r sa l s t o b e l o w e r e d , w h i l e t h e o u t e r o n e s are ra ised ; 

t h o s e w h i c h are t o o n a r r o w as w e l l e x e r t pressure o n t h e d i s p l a c e d b o n e s 

a n d cause p a i n ; t o o h i g h heels cause t h e f o o t t o s l ide f o r w a r d , t h e t o e s b e i n g 

f o r c e d i n t o t he n a r r o w f ron t p a r t o f t h e s h o e , a n d the re c o m p r e s s e d . 

2 . Collapse of the whole anterior arch is c a u s e d b y t he s a m e f ac to r s as 

g i v e rise t o o r d i n a r y f la t - foo t , b y r h e u m a t i s m , o r b y shoes h a v i n g t he de fec t s 

d e s c r i b e d a b o v e . W h i t m a n * l a y s g rea t stress o n t h e d a n g e r o f t h e ' r o c k e r 

s o l e ' , b y w h i c h he m e a n s o n e w h i c h is c o n v e x d o w n w a r d s f r o m b e f o r e b a c k -

w a r d s , a n d w h i c h the re fo re k e e p s t h e t o e s in e x t e n s i o n , p r e v e n t i n g t h e inter-

ossei ( the c h i e f s u p p o r t s o f t h e an te r io r a r c h ) f r o m b e i n g used , a n d p u s h i n g 

d o w n t h e me ta t a r s a l h e a d s ( W h i t m a n ; T u b b y ) . T h e s e de fec t s in f o o t w e a r 

are e m p h a s i z e d here b e c a u s e i t is m o s t i m p o r t a n t t h a t t h e y s h o u l d b e r e c o g -

n i z e d a n d a v o i d e d . 

Meta rsa lg ia m a y a l so b e a c o m p l i c a t i o n o f t a l ipes e q u i n u s o r pe s c a v u s . 

P A T H O L O G I C A L C H A N G E S . — I f t he fou r th , o r t h e th i rd , m e t a t a r s a l — 

o r s o m e t i m e s b o t h — i s d i s p l a c e d , t h e pa in is d u e t o t h e c o m p r e s s i o n o f 

o n e o f t h e n e r v e s t o t h e t o e s b y t h e d e p r e s s e d b o n e — t h a t is, t h e p a i n is 

d u e t o neuralgia o r neuritis. 

I f t he w h o l e a r c h is c o l l a p s e d , t h e les ion a p p e a r s t o b e m o r e o f t en a traumatic 

arthritis ( M e n n e l l ) , d u e t o i n j u r y of , o r u n d u e pressure o n , t h e j o i n t s . T h e 

f o o t m a y b e c o m e r ig id a n d v e r y pa infu l . 

S Y M P T O M S . — 
IF THE FOURTH METATARSAL ALONE IS DISPLACED.— 

1. A t t a c k s o f very sharp and severe pain round the fourth toe, a l w a y s o c c u r -
r ing w h e n t h e p a t i e n t is w e a r i n g a s h o e , a n d n o t ceas ing unt i l t h e la t te r is 
r e m o v e d . 

2 . P ressure o n a n y pa r t o f t h e fourth* me ta t a r sa l h e a d causes pa in . 

3 . T h e d i s p l a c e d h e a d o f t h e f o u r t h me ta t a r sa l c a n s o m e t i m e s b e fel t in t h e 
so le o f t h e f o o t . A c o r n m a y f o r m b e l o w i t . 

IF THE WHOLE ARCH IS COLLAPSED.— 

1. T h e p a i n is dull and aching in cha rac t e r . 
2 . T h e me ta t a r sa l heads are p r o m i n e n t in t h e so le o f t he f o o t . Corns a n d 

false bursas f o r m u n d e r n e a t h , a n d t he la t te r m a y b e c o m e in f l amed . 

* Orthopcedic Surgery. 
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T r e a t m e n t . — 

S U P P O R T S A N D F O O T W E A R . — 

1. Suitable shoes m u s t b e w o r n , w i d e in f ron t , w i t h flat so les a n d n o t t o o 

h igh heels . Un les s t h e p a t i e n t is p r e p a r e d t o b e sens ib le in th is m a t t e r , t reat-

m e n t wi l l b e o f l i t t le use . T h e shoes n e e d n o t necessa r i ly b e u n s i g h t l y . 

2. I n o r d e r t o t a k e pressure off t h e n e r v e s o r pa infu l j o i n t s , a pad is p l a c e d 

ac ross t he so le o f t he f o o t b e h i n d t h e me ta t a r sa l h e a d s . I t m a y b e m a d e o f 

felt , is a b o u t a q u a r t e r t o ha l f an i n c h t h i c k a n d a b o u t o n e i n c h w i d e , a n d has 

b e v e l l e d edges , so t ha t i t fits c o m f o r t a b l y t o t h e f o o t ( T u b b y ) . I t m a y b e f ixed 

t o t h e f o o t b y a d h e s i v e s t r app ing . C o r k a n d lea ther p a d s are a l so u sed . 

I n s l ighter cases , adhesive plaster a p p l i e d r o u n d t h e bases o f t h e me ta t a r sa l s 

separa tes t he heads o f these b o n e s a n d so re l ieves pressure a n d f r i c t ion . 

V a r i o u s o t h e r m e t h o d s are e m p l o y e d , s u c h as f ix ing a l ea the r b a r ac ross t h e 

sole o f t he b o o t ( t h e ' m e t a t a r s a l b a r ' ) , o r t h i c k e n i n g its so le b e h i n d t h e 

me ta ta r sa l heads ; o r m o r e e l a b o r a t e a r c h s u p p o r t s are u s e d w i t h i n t h e s h o e . 

B A T H S . — W h i r l p o o l baths, o r o r d i n a r y h o t b a t h s i f these are u n o b t a i n a b l e , 

are v e r y benef ic ia l , r e l i ev ing pa in , so f t en ing t h e t issues a n d i m p r o v i n g the i r 

nu t r i t ion . 

P H Y S I C A L T R E A T M E N T . — 

MASSAGE.—This s h o u l d b e g i v e n t o t h e l eg a n d f o o t t o i m p r o v e t h e nutr i -
t i o n o f all t h e t issues ; i f t he r e is m u s c l e s p a s m , i t m u s t b e r e l i eved b y s o o t h i n g 
s t rok ing a n d k n e a d i n g . Care m u s t b e t a k e n w h e n w o r k i n g in t h e n e i g h b o u r -
h o o d o f t h e f o u r t h t o e . 

PASSIVE MOVEMENTS.—Movements s h o u l d b e g i v e n t o t h e ank l e , m i d -
tarsal , a n d s u b a s t r a g a l o i d j o i n t s , b u t t h e m o s t i m p o r t a n t m o v e m e n t s are t h o s e 
o f t h e t o e s , e s p e c i a l l y flexion. T h e me ta t a r sa l s m a y b e m o v e d ca re fu l ly o n 
e a c h o t h e r . 

Toe flexion is g i v e n w i t h t he f o o t do r s i f l exed , t h e o p e r a t o r , as d e s c r i b e d 
a b o v e ( p . 232), s u p p o r t i n g t h e me ta t a r sa l s w i t h her h a n d j u s t b e h i n d the i r 
heads , a n d flexing t h e t o e s w i t h he r o t h e r h a n d . 

Extension of the toes, w h i c h s h o u l d n o t b e ca r r i ed t o t h e l imi t , m a y b e 
g i v e n w i t h t he f o o t in s o m e d e g r e e o f p lan ta r - f l ex ion . ( I n cases w h e r e t h e 
t o e s are a l r e a d y h y p e r - e x t e n d e d , e .g. , t a l ipes e q u i n u s , e t c . , t o e e x t e n s i o n wi l l 
o b v i o u s l y n o t b e g i v e n a t a l l . ) 

ACTIVE MOVEMENTS.—As i n v e r s i o n is t he c h i e f m o v e m e n t f o r the t y p i c a l 
flat-foot, so flexion of the toes is t h e c h i e f m o v e m e n t f o r t h e c o l l a p s e d an te r io r 
a rch , o r a d i s p l a c e d b o n e in t ha t a r ch , s ince i t b r ings i n t o a c t i o n t h e inter-
ossei , l umbr i ca l e s , a n d o t h e r smal l m u s c l e s o f t h e so le , w h i c h are i ts p r inc ipa l 
s u p p o r t s . 

S u c h exe rc i ses as t h e f o l l o w i n g m a y b e u s e d : — 
1.' H a l f - l y i n g a c t i v e T o e - f l e x i o n , w i t h s u p p o r t b y o p e r a t o r , as d e s c r i b e d 

o n p . 232 ; ank l e dor s i f l exed . 

2. S t a n d i n g o n p l in th , t o e s o v e r t h e e d g e , T o e - f l e x i o n ( a n d - e x t e n s i o n ) . 
3. S i t t ing T o e - a b d u c t i o n ( i f p o s s i b l e ) . 
4. P i c k i n g u p o b j e c t s w i t h t h e t o e s . 

5. C o r r e c t s t and ing . 

6. F o o t - s h o r t e n i n g {see p . 233 a n d Figs. 113, 114). 
7. Co r r ec t w a l k i n g (see p . 44). 
I f t he l o n g i t u d i n a l a r ch is a l so dep res sed , o r t h e f o o t e v e r t e d , exe rc i ses f o r 

flat-foot m u s t a l so b e g i v e n . I n a n y case t h e y are useful as a p r e c a u t i o n . 
Tip-toe exercises are n o t a d v i s a b l e , s ince t h e y p r o d u c e h y p e r e x t e n s i o n o f t h e 
t oe s , depress t h e me ta t a r sa l heads , a n d p u t t o o m u c h s t rain o n t h e an te r io r 
a rch . 
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S U R G I C A L T R E A T M E N T . — V e r y severe cases o f M o r t o n ' s d isease are 

s o m e t i m e s t r e a t ed b y o p e r a t i o n , t h e h e a d o f t he f o u r t h m e t a t a r s a l b e i n g re-

m o v e d . 

T A L I P E S 

{Club-foot) 

T h e f o o t has , as w e k n o w , f o u r p r inc ipa l m o v e m e n t s , v i z . , f l ex ion a n d e x t e n -

s ion a t t h e a n k l e ; i n w a r d m o v e m e n t , i n c l u d i n g i n v e r s i o n a n d a d d u c t i o n ; 

a n d o u t w a r d m o v e m e n t , cons i s t i ng o f e v e r s i o n a n d a b d u c t i o n . T h e s i d e - t o -

s ide m o v e m e n t s t a k e p l a c e a t t h e s u b a s t r a g a l o i d a n d mid- t a r sa l j o i n t s . A 

f ixa t ion o f t h e f o o t in a n y o f these p o s i t i o n s , o r in an e x a g g e r a t e d f o r m o f o n e 

o f t h e m , w i t h i nab i l i t y t o c a r r y o u t t h e o p p o s i t e m o v e m e n t , o r a t leas t w i t h 

g r ea t l im i t a t i on o f t h a t m o v e m e n t , cons t i t u t e s t h e d e f o r m i t y o f talipes. T h e 

n a m e o f 4 c l u b - f o o t ' is a p p l i e d e i the r t o t h e w h o l e g r o u p o f t hese d e f o r m i t i e s , 

o r , m o r e e spec ia l ly , t o ta l ipes e q u i n o - v a r u s , t h e c o m m o n e s t t y p e . 

W e f ind, t he re fo re , f o u r p r i n c i p a l var ie t i es : ( 1 ) Talipes equinus, in w h i c h 

t h e f o o t is in e x t e n s i o n (p l an ta r - f l ex ion ) ; ( 2 ) Talipes calcaneus, in w h i c h it is 

in dor s i f l ex ion ; ( 3 ) Talipes varus, in w h i c h i t is a d d u c t e d a n d i n v e r t e d ; ( 4 ) 

Talipes valgus, in w h i c h i t is a b d u c t e d a n d e v e r t e d . I n a d d i t i o n t o t h e s e 

w e f ind cases in w h i c h t he a rches are de p r e s se d o r a b n o r m a l l y h igh , a n d 

the re fo re w e m a y i n c l u d e in th is c a t e g o r y : ( 5 ) Pes planus, in w h i c h t h e 

a r c h is o b l i t e r a t e d (see p . 2 2 6 , also PES PLANO-VALGUS, p . 2 2 9 ) ; ( 6 ) Pes cavus, 

in w h i c h i t is e x a g g e r a t e d (see p . 2 4 9 ) . 

T h e s e m a l f o r m a t i o n s ex i s t in v a r y i n g degrees o f s eve r i t y , f r o m sl ight l imi ta -

t i o n s o f m o v e m e n t , t o o b v i o u s a n d fixed de fo rmi t i e s . I n n e g l e c t e d cases , t h e 

f o o t m a y b e c o m e t w i s t e d a n d d i s t o r t e d in an e x t r e m e d e g r e e . F r e q u e n t l y , 

t w o o f t h e a b o v e - m e n t i o n e d var ie t i es are c o m b i n e d . T h u s w e m a y h a v e 

talipes equino-varus—the c o m m o n e s t t y p e o f a l l—in w h i c h e x t e n s i o n is c o m -

b i n e d w i t h i n v e r s i o n ; talipes calcaneo-valgus, in w h i c h dors i f l ex ion o f t h e 

ank le is c o m b i n e d w i t h e v e r s i o n ; o r t h e rare f o r m s , talipes equino-valgus a n d 

calcaneo-varus. 

C A U S E S . — T h e s e d e f o r m i t i e s m a y b e : ( 1 ) Congen i t a l ; o r ( 2 ) A c q u i r e d . 

1 . T h e congenital form is d u e t o a b a d p o s i t i o n o f t he foetus b e f o r e b i r th . 

I n s o m e cases , h e r e d i t y is a f ac to r . 

2 . T h e acquired forms a re d u e t o f l acc id pa ra lys i s ( e spec i a l l y a c u t e an t e r io r 

p o l i o m y e l i t i s ) ; spas t i c pa ra lys i s ; injur ies o r diseases o f b o n e s , j o i n t s , o r sof t 

t issues ; o r f o r m a t i o n a n d c o n t r a c t i o n o f sca r t i ssue . H y s t e r i c a l f o r m s o f 

c o n t r a c t u r e are a l so seen . O f these causes , t h e c o m m o n e s t is flaccid pa ra lys i s . 

T r e a t m e n t . — 

I n de sc r i b ing t h e v a r i o u s k inds o f t a l ipes w e shall g i v e m o s t a t t en t i on t o 

t h e c o n g e n i t a l v a r i e t y . T h e t r e a t m e n t o f t h e c o n g e n i t a l a n d o f t h e p a r a l y t i c 

f o r m s is s imilar , b u t in t h e la t te r t he rules f o r t r ea t ing p a r a l y s e d m u s c l e s m u s t 

b e o b s e r v e d (see p . 1 2 8 ) . W e shal l n o t h a v e s p a c e here t o de sc r ibe in de ta i l 

t h e p a t h o l o g i c a l c h a n g e s o c c u r r i n g in all these va r i e t i e s—they m u s t b e s tud ied 

in t h e o r thopaedic t e x t - b o o k s dea l ing w i t h t he s u b j e c t . 

I n o r d e r t o a v o i d repe t i t ion , w e m a y n o t i c e , w i t h regard t o t he m a s s a g e 

t r e a t m e n t , t h a t in all s u c h cases it cons i s t s o f : — 

1 . S t r e t ch ing m a n i p u l a t i o n s t o the s h o r t e n e d m u s c l e s — p i c k i n g u p , o r s t re tch-

ing f r ic t ions . 

2 . S t r e t ch ing f r ic t ions t o s h o r t e n e d l i g a m e n t s . 

3 . M o v e m e n t s t o i m p r o v e nu t r i t ion o f s t r e t c h e d m u s c l e s , a n d t o o b t a i n c o n -

t rac t ion—eff leurage , k n e a d i n g , a n d h a c k i n g . 
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Pre-operative treatment i n c l u d e s m u s c l e m a s s a g e , a n d a c t i v e m o v e m e n t s i f 

p o s s i b l e — b o t h g i v e n so t h a t t h e m u s c l e s m a y b e in as g o o d a c o n d i t i o n as 

pos s ib l e b e f o r e t h e p e r i o d o f i m m o b i l i z a t i o n . 

T a l i p e s E q u i n u s 

T h e c o n g e n i t a l f o r m is rare , t h e p a r a l y t i c m o r e c o m m o n . 

D E F O R M I T Y . — 

CONGENITAL FORM.—The heel is ra i sed f r o m t h e g r o u n d , a n d t h e p a t i e n t 

w a l k s o n his t o e s , t h e w e i g h t fa l l ing o n t h e h e a d s o f t he me ta t a r sa l b o n e s . 

T h e d e f o r m i t y i n v o l v e s t h e ank l e - jo in t o n l y , t h e f o o t b e i n g in full e x t e n s i o n ; 

t he p o s i t i o n o f t h e mid - t a r sa l j o i n t is q u i t e n o r m a l . T h e l o n g i t u d i n a l a r c h 

is inc reased , b u t t h e f ron t o f t h e f o o t is b r o a d e n e d , b e c a u s e t h e h e a d s o f t h e 

me ta t a r s a l b o n e s are s p r e a d o u t in c o n s e q u e n c e o f t h e w e i g h t w h i c h fal ls o n 

t h e m . B o t h fee t m a y b e a f fec ted . I n c o n g e n i t a l cases t h e d e f o r m i t y is o f t en 

s l ight . 

PARALYTIC FORM.—The d e f o r m i t y is s imi lar , b u t m o r e 

m a r k e d , b e c a u s e t h e f o o t is d r o p p e d n o t o n l y a t t h e ank le , 

b u t a t t h e mid - t a r sa l j o i n t as w e l l , t h e a r c h b e i n g v e r y 

m u c h i n c r e a s e d in he igh t (Fig. 1 1 5 ) . T h e t o e s la ter 

b e c o m e c l a w e d . 

P A T H O L O G I C A L C H A N G E S . — 

BONES.—The c h a n g e s are n o t m a r k e d . 

LIGAMENTS.—(a) T h e r e is stretching o f t h e an te r io r 

l i g a m e n t o f t h e ank le , o f t h e an te r io r pa r t s o f t h e la teral 

l i g a m e n t s , a n d o f a l l t h e l i g a m e n t s o n t h e d o r s u m o f t h e 

f o o t , (b) T h e r e is shortening o f t h e ' s p r i n g ' l i g a m e n t , t h e 

l o n g a n d sho r t p l a n t a r l i g a m e n t s , t h e sma l l l i g a m e n t s o f 

t h e so l e , a n d t h e p l a n t a r fasc ia . 

MUSCLES.—(a) Lengthening o f t h e an te r io r t ib ia l g r o u p . 

(b) Contraction o f t h e c a l f m u s c l e s a n d t e n d o Ach i l l i s , l o n g 

flexors o f t o e s , a n d p e r o n e u s l o n g u s . 

In the paralytic form of this or any other type, the characteristic trophic 
changes in skin, nails, and muscles are present in varying degrees. Painful 
corns may form at points where undue pressure is exerted on the foot. 

T r e a t m e n t . — 

S L I G H T C A S E S I N I N F A N T S . — T h e s e are t r e a t e d b y f ixa t ion , m a s s a g e , 
a n d m a n i p u l a t i o n . 

FIXATION.—The f o l l o w i n g spl in ts m a y b e u s e d : — 

1 . A specially made splint, g e n e r a l l y o f a l u m i n i u m o r s o m e o t h e r l i gh t m e t a l , 
k e p t in p o s i t i o n b y s t raps . 

2 . A malleable iron splint, cons i s t i ng o f a flat b a r o f i r on a b o u t an i n c h w i d e , 
so f t e n o u g h t o b e b e n t t o t h e des i red p o s i t i o n . I t is p a d d e d in t he usua l w a y , 
a n d c o v e r e d w i t h w a t e r p r o o f ma te r i a l . T h e f o o t is do r s i f l exed t o a r igh t ang le , 
o r as nea r th is as p o s s i b l e , a n d t h e sp l in t is b e n t t o t h e s a m e ang le , a n d a p p l i e d 
t o t h e b a c k o f t h e l eg a n d t h e so le o f t h e f o o t . W h e n it is r e m o v e d f o r t reat-
m e n t t h e f o o t s h o u l d b e k e p t in as c o r r e c t a p o s i t i o n as p o s s i b l e unt i l i t is 
r e p l a c e d . I n p a r a l y t i c cases , th is is, o f c o u r s e , a b s o l u t e l y essent ia l . 

3. T h e f o o t is s o m e t i m e s p u t in plaster. 

4. I n s l ight p a r a l y t i c cases , w h e r e t h e c h i l d is o l d e n o u g h t o w a l k , s o m e 
f o r m o f a p p a r a t u s is u s e d t o p r e v e n t p l an ta r - f l ex ion b e y o n d a r igh t ang le . 

PHYSICAL TREATMENT.—This cons i s t s o f : — 
Appropriate Massage.—See above. 

Fig. 115.—Talipes 
equinus. 
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Fig. 11(>.—Manipulation of the foct in talipes equinus 
(congenital form). 

Passive (Forced) Movements.—The f o o t m u s t b e p re s sed u p i n t o dors i -

flexion ; th i s s h o u l d b e d o n e severa l t i m e s a d a y , i f pos s ib l e . I f t h e ank l e -

j o i n t a l o n e is a f fec ted , t h e o p e r a t o r s h o u l d g r a s p t h e hee l w i t h o n e h a n d , 

p ress ing i t d o w n w a r d , w h i l e w i t h t h e o t h e r she t a k e s h o l d o f t h e f o o t as c l o s e 

in f ron t o f t h e ank le as p o s s i b l e , a n d f o r c e s i t u p w a r d (Fig. 1 1 6 ) . I f t h e f o o t 

is d r o p p e d a lso a t t h e 

mid- ta r sa l j o i n t , as in t h e 

a c q u i r e d f o r m , t he hee l 

g r a s p r emains s imi l a r , b u t 

t h e o t h e r h a n d m a y b e 

p l a c e d b e n e a t h t he so le , 

i ts u p w a r d pressure p r o -

d u c i n g m o v e m e n t in b o t h 

ank le a n d mid- ta r sa l 

j o i n t s (Fig. 1 1 7 ) . 

Active Movements. 

— D o r s i f l e x i o n o f t h e 

ank le m u s t b e p r a c t i s e d 

as s o o n as t h e c h i l d is 

o l d e n o u g h . L a t e r , f o o t 

exerc i ses are g i v e n , a n d 

t he p a t i e n t m u s t b e care-

fu l ly w a t c h e d w h e n b e -

g inn ing t o w a l k . 

S E V E R E C A S E S ( e . g . , 

n e g l e c t e d cases in o l d e r p a t i e n t s ) . — T h e s e h a v e t o b e rect i f ied b y o p e r a t i o n . 

SURGICAL TREATMENT.—The A c h i l l e s t e n d o n a n d t h e p l an t a r fasc ia are 

d i v i d e d , a n d s o m e t i m e s t h e t e n d o n s o f b o t h t h e flexors a n d e x t e n s o r s o f t h e 

t o e s , i f t he la t te r are m u c h d e f o r m e d . T h e f o o t is p u t u p in plas ter , o r o n a 

sp l in t . 

PHYSICAL TREATMENT (POST-OPERATIVE).—This cons i s t s o f m a s s a g e , 

pas s ive m o v e m e n t s , a n d a c t i v e m o v e m e n t s . 

Massage is g i v e n t o t h e w h o l e l eg , t o 

i m p r o v e t he c o n d i t i o n o f all t h e s t ruc tures . 

Spec ia l s t r e t ch ing m o v e m e n t s m a y b e g i v e n 

t o t h e c a l f m u s c l e s , i f necessa ry , af ter a b o u t 

t h ree w e e k s . 

Passive movements are i m p o r t a n t , f o r 

t he t e n d o n m u s t n o t b e a l l o w e d t o re-uni te 

t o o shor t . A t t h e s a m e t i m e , i t m u s t b e 

r e m e m b e r e d t h a t i t is p o s s i b l e f o r i t t o b e 

t o o m u c h l e n g t h e n e d , p r o d u c i n g t h e o p -

pos i t e d e f o r m i t y o f t a l i pe s c a l c a n e u s , o r a t 

least in ter fer ing g r a v e l y w i t h t h e ef f ic iency 

o f t he f o o t . P a s s i v e m o v e m e n t s s h o u l d b e 

b e g u n a t a b o u t t h r ee w e e k s , i f t h e p las te r 

has b e e n r e m o v e d , b u t t h e m o v e m e n t o f 

dors i f l ex ion m u s t n o t b e ca r r i ed b e y o n d t h e 

normal l imi t s . 

Active movements are a lso g i v e n . A s s o o n as t he t e n d o n is firmly u n i t e d 

(6 t o 8 w e e k s ) t h e p a t i e n t is a l l o w e d t o w a l k . H e m u s t b e t a u g h t t o d o so 

c o r r e c t l y . E x e r c i s e s f o r dor s i f l ex ion o f t h e f o o t are c o n t i n u e d , a n d t h e p a t i e n t 

m a y b e g i v e n m o v e m e n t s t o s t r e tch t he c a l f m u s c l e s , s u c h as c u r t s e y - s t a n d i n g , 

l unge p o s i t i o n , e t c . T h e s e are , o f c o u r s e , a d d e d g r a d u a l l y . 

Fig. 117.—Manipulation of talipes 
equinus (acquired). 
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T a l i p e s C a l c a n e u s 

T h i s is n o t s u c h a c o m m o n d e f o r m i t y in e i the r t h e c o n g e n i t a l o r a c q u i r e d 

f o r m as t a l i pes e q u i n u s o r e q u i n o - v a r u s . T h e a c q u i r e d f o r m is g e n e r a l l y t h e 

resul t o f an te r io r p o l i o m y e l i t i s . I t m a y o c c u r af ter an o p e r a t i o n o n t h e t e n d o 

Ach i l l i s , i f th is has b e e n t o o m u c h s t r e t c h e d o r l e n g t h e n e d . 

CONGENITAL FORM 

P O S I T I O N O F T H E F O O T . — T h e f o o t is n o t d e f o r m e d , b u t t h e ank l e is d o r -

s i f lexed, t h e f o o t f o r m i n g an a c u t e ang le w i t h t h e leg (Fig. 1 1 8 ) . I n infants , 

t h e d o r s u m o f t h e f o o t c a n s o m e t i m e s b e b r o u g h t u p 

aga ins t t h e t i b i a . T h e cases , h o w e v e r , v a r y in s eve r i t y . 

S o m e h a r d l y a m o u n t t o m o r e t h a n a s l igh t l i m i t a t i o n 

o f p l an t a r - f l ex ion . T h e a r c h is n o t e x a g g e r a t e d in c o n -

gen i t a l ca ses . 

P A T H O L O G I C A L C H A N G E S . — 

BONES.—The d e f o r m i t y affects o n l y t h e ank le - jo in t . 

T h e r e is v e r y l i t t le d i s p l a c e m e n t o r d e f o r m i t y . 

O c c a s i o n a l l y , c e r t a in b o n e s o f t h e f o o t , t h e t i b i a o r 

f ibula , m a y b e d e f e c t i v e o r a b s e n t . 

MUSCLES.—The e x t e n s o r l o n g u s d i g i t o r u m a n d 

e x t e n s o r l o n g u s ha l luc i s a re c o n t r a c t e d . T h e c a l f ^ ? f i r ' c a l c a n e u s H p e S 

m u s c l e s are s t r e t c h e d . T h e d e e p p o s t e r i o r g r o u p is 

n o r m a l . 

LIGAMENTS.—The an t e r io r l i g a m e n t , a n d t he f ron t pa r t o f t he in ternal 

a n d e x t e r n a l la te ra l l i g a m e n t s o f t h e ank l e are shortened ; t h e b a c k pa r t s o f 

t h e la te ra l l i g a m e n t s , a n d t h e p o s t e r i o r l i g a m e n t are stretched. 

S Y M P T O M S . — 

1 . The position a n d a p p e a r a n c e o f t h e f o o t is as d e s c r i b e d a b o v e . 

2 . Gait.—This is s l o w a n d c l u m s y , b u t is n o t so n o t i c e a b l e as in t h e 
m o r e se r ious p a r a l y t i c t y p e . 

T r e a t m e n t . — 

S L I G H T C A S E S . — M a s s a g e o f t h e w h o l e l i m b , e s p e c i a l l y o f t he ca l f m u s c l e s ; 
s t r e t ch ing m o v e m e n t s ( e x t e n s i o n o f t h e a n k l e ) , a n d a c t i v e m o v e m e n t s w h e n 
pos s ib l e , are i n d i c a t e d , w i t h sp l in t ing if r equ i r ed . I n m a n y cases t h e d e f o r m i t y 
c o r r e c t s i t se l f w h e n t he b a b y beg ins t o w a l k a n d t h e c a l f m u s c l e s ga in s t r eng th . 
I f a sp l in t is u sed , i t is g e n e r a l l y a sma l l m a l l e a b l e i ron o n e , t h e f o o t b e i n g p u t 
u p in p lan ta r - f l ex ion . 

S E V E R E C A S E S A N D T H O S E O F O L D E R C H I L D R E N . — 

SURGICAL TREATMENT.—Tenotomy o f e x t e n s o r e s l ong i ha l luc i s e t 
d i g i t o r u m . 

Fixation.—The f o o t is p u t u p in p lan ta r - f l ex ion , e i ther in p las te r o r o n 
a 'tin shoe\ t h a t i s , a l i g h t m e t a l sp l i n t . 

PHYSICAL TREATMENT.—Massage, s t r e t ch ing (Fig. 1 1 9 ) , a c t i v e exe rc i s e s 
w h e n p o s s i b l e , a n d la ter , r e - e d u c a t i o n in w a l k i n g ( 6 t o 8 w e e k s ) are r equ i r ed . 

PARALYTIC FORM 

P O S I T I O N O F T H E F O O T . — T h e ank le is do r s i f l exed , as in t h e c o n g e n i t a l 
f o r m ; b u t in these cases t h e a r c h is e x a g g e r a t e d , s o m e t i m e s t o an e x t r e m e 
d e g r e e . T h e hee l is l e n g t h e n e d a n d i ts tuberos i t i e s s t a n d o u t p r o m i n e n t l y . 
T h e p a t i e n t w a l k s o n t h e b a c k o f t h e hee l , w h i c h is c o v e r e d w i t h skin h a r d e n e d 
b y t h e u n d u e w e i g h t t h u s p l a c e d o n i t . 
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P A T H O L O G I C A L C H A N G E S . — 

BONES.— 
1. T h e r e is far m o r e d i s p l a c e m e n t in th is t y p e t h a n in t he c o n g e n i t a l v a r i e t y 

a n d t h e d e f o r m i t y affects not only the ankle but the mid-tarsal joint. 

2 . T h e os calcis d r o p s , s ince b o t h t h e c a l f m u s c l e s a n d d e e p p o s t e r i o r t ib ia l 

g r o u p are o u t o f a c t i o n . I t b e c o m e s o b l i q u e o r e v e n ve r t i c a l in d i r e c t i o n , t h e 

p a t i e n t w a l k i n g o n its p o s t e r i o r sur face , o v e r w h i c h a p a d o f fa t d e v e l o p s , a n d 

b e n e a t h th i s h a r d e n e d sk in . 

3 . T h e foot is dorsiflexed at the ankle, but drop sat the mid-tarsal joint, t h e 

s c a p h o i d a n d c u b o i d h a v i n g s l i p p e d d o w n w a r d s a n d f o r w a r d s , so t h a t t h e 

l o n g i t u d i n a l a r c h o f t h e f o o t is m u c h inc rea sed in h e i g h t . T h i s h a p p e n s , p a r t l y 

b e c a u s e t h e f o r c e o f g r a v i t y d r a w s t h e f ron t o f t h e f o o t d o w n , a n d p a r t l y 

b e c a u s e t h e pa t i en t , in w a l k i n g , t r ies t o g e t his t o e s t o t h e g r o u n d . F i n a l l y , 

t h e m u s c l e s a n d fasc ia o f t h e so le c o n t r a c t , a n d t h e mid- t a r sa l j o i n t , a b n o r m a l l y 

m o b i l e a t t h e b e g i n n i n g o f t h e t r o u b l e , is h e l d d o w n b y these s t ruc tures . S ince 

t h e heel is a l t o g e t h e r d r o p p e d , e v e n t h e pu l l o f t h e e x t e n s o r s o f t h e t o e s o n l y 

serves t o d r a w t h e f ron t a n d b a c k o f t h e f o o t c l o s e r t o g e t h e r . 

4 . T h e astralagus is d i s p l a c e d b a c k w a r d s . 

MUSCLES AND FASCIA.—Paralysis a n d a t r o p h y o f t he c a l f m u s c l e s , a n d 

p o s t e r i o r t ib i a l g r o u p ; c o n t r a c t i o n o f t h e an te r io r t ib ia l g r o u p , t h e m u s c l e s 

o f t h e so le a n d t h e p l a n t a r fasc ia . 

LIGAMENTS.—Shortening o f t h e an t e r io r l i g a m e n t s o f t he ank le , a n d sma l l 

l i g a m e n t s o f t h e so le , a n d s t r e t ch ing o f t h e p o s t e r i o r l i g a m e n t s . 

SKIN .—The t r o p h i c c h a n g e s t y p i c a l o f pa ra lys i s are p resen t . Corns f o r m 

u n d e r t h e hee l , a n d t he sk in is a b n o r m a l l y t h in u n d e r t h e f ron t p a r t o f t he f o o t . 

S Y M P T O M S . — 

1. Position of foot; as d e s c r i b e d a b o v e . 

2 . Gait.—This is far w o r s e t h a n in t h e c o n g e n i t a l f o r m . T h e p a t i e n t 

m a y b e q u i t e l a m e . H e b r i ngs t h e hee l d o w n first, a n d t h e f ron t pa r t o f t h e 

f o o t d r o p s d o w n a f t e rwards . 

T r e a t m e n t . — 

S L I G H T C A S E S . — T h e s e are t r e a t e d as cases o f pa ra lys i s w i t h s t r e t ch ing 

massage f o r t h e s h o r t e n e d m u s c l e s in f ron t , a n d br i sk , b u t n o t h e a v y , 

m a n i p u l a t i o n s o f t he p o s t e r i o r g r o u p s . F r i c t i o n s ( s t r e t c h i n g ) s h o u l d b e g i v e n 

t o t h e l i g a m e n t s a t t h e f ron t o f t h e ank le a n d t o t h e smal l m u s c l e s a n d fasc ia 

o f t h e so le . 

PHYSICAL TREATMENT.— 
Passive Movements (forced) are r equ i r ed : — 

1. T o s t r e t c h t h e c o n t r a c t e d s t ruc tu re s in t h e s o l e . T h e p o s t e r i o r p a r t o f 

t h e f o o t s h o u l d b e h e l d firmly in o n e h a n d , w h i l e w i t h t h e o t h e r h a n d t h e f ron t 

p a r t o f t h e f o o t is f o r c e d u p w a r d s . T h e a n k l e - j o i n t m u s t b e h e l d s t e a d y d u r i n g 

this m o v e m e n t , w h i c h s h o u l d t a k e p l a c e o n l y in t h e mid- t a r sa l a r t i cu l a t ion 

(see Fig. 1 2 2 ) . 

2 . T o s t r e t ch t h e c o n t r a c t e d s t ruc tures o n t h e f ron t o f t h e leg a n d f o o t . 

T h e f o o t s h o u l d b e g r a s p e d as near t h e ank l e as p o s s i b l e , a n d an e n d e a v o u r 

m a d e t o p lan ta r - f lex i t ; t h e o t h e r h a n d s h o u l d g r a s p t h e o s ca l c i s a n d d r a w i t 

u p w a r d s (Fig. 1 1 9 ) . T h i s m o v e m e n t s h o u l d b e so ca r r i ed o u t as n o t t o 

increase t h e p l a n t a r flexion a t t h e mid - t a r sa l j o i n t . 

Active Movements w i l l b e g i v e n as in a n y l o w e r m o t o r n e u r o n les ion , 

t he s a m e rules b e i n g a p p l i c a b l e (see p . 1 2 8 ) . 

S E V E R E C A S E S . — 

SURGICAL TREATMENT.—These cases requ i re surg ica l i n t e r v e n t i o n , a n d are 

t r e a t e d b y o n e o f t h e f o l l o w i n g o p e r a t i o n s : — 
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1. FASCIOTOMY AND WRENCHING.—Division o f t h e p l a n t a r fascia , a n d m a n i -

p u l a t i o n o f t h e f o o t i n t o s h a p e , f o l l o w e d b y f ixa t ion in p la s t e r f o r s o m e w e e k s . 

2 . SHORTENING OF THE ACHILLES TENDON. 
3. WHITMAN'S OPERATION.—This o p e r a t i o n is u s e d in cases o f ta l ipes 

c a l c a n e o - v a l g u s , a n d in seve re cases o f t a l ipes c a l c a n e u s . I t cons i s t s o f r e m o v a l 

o f t he as t raga lus ( a s t r a g a l e c t o m y ) , b a c k w a r d d i s p l a c e m e n t o f t h e f o o t , a n d 

s o m e t i m e s o f t e n d o n t r ans fe rence . 

T h e as t raga lus is en t i r e ly r e m o v e d a n d t he w h o l e f o o t m o v e d b a c k w a r d s 

unt i l t h e in te rna l su r face o f t h e e x t e r n a l m a l l e o l u s l ies aga ins t t h e c a l c a n e o -

c u b o i d j o i n t , a n d t he o u t e r sur face o f t he in terna l m a l l e o l u s aga ins t t h e inner 

sur face o f t h e o s ca lc i s b e h i n d t h e s c a p h o i d ( t he s u s t e n t a c u l u m tal i a l so h a v i n g 

b e e n r e m o v e d ) . T h e ca r t i l age is s t r i p p e d off t hese surfaces o f t he ma l l eo l i , 

a n d a th in l a y e r o f b o n e 

c u t f r o m t h e pa r t s o f t h e 

o s ca lc i s a n d c u b o i d b e -

n e a t h t h e m , so t h a t t h e y 

g r o w t o g e t h e r . T h e t en -

d o n s o f t h e p e r o n e i are 

s o m e t i m e s u s e d t o s u p p l e -

m e n t t h e A c h i l l e s t e n d o n . 

T h e pa t i en t ' s f o o t is k e p t 

in p las te r in a s l igh t ly 

e q u i n u s p o s i t i o n , a n d he 

r emains in b e d f o r th ree 

w e e k s , af ter w h i c h a n e w 

p las te r is a p p l i e d , a n d he is 

a l l o w e d t o w a l k . I n t w o 

t o f o u r m o n t h s , t h e n e w 

j o i n t wi l l h a v e b e c o m e 

S t a b l e , a n d he d i sca rds t h e Fig. 119.—Manipulation of talipes calcaneus, 

plas te r f o r w a l k i n g a p p a r -

a tus , w h i c h wi l l b e w o r n f o r a y e a r o r m o r e . 

Post-operative Physical Treatment.—The resul t o f th is o p e r a t i o n is t o d o 

a w a y w i t h lateral m o v e m e n t o f t he f o o t , w h i l e p r e s e r v i n g f l ex ion a n d e x t e n s i o n 

a t t he ank le . D o r s i f l e x i o n , h o w e v e r , is n o w l i m i t e d b y t h e c o n t a c t o f s c a p h o i d 

w i t h t h e t ib ia , so t h a t t h e d e f o r m e d p o s i t i o n c a n n o t b e r e p r o d u c e d . M o r e o v e r , 

t h e w e i g h t o f t he b o d y n o w fa l l ing neare r t he m i d d l e o f t he f o o t , t h e hee l is 

n o t p ressed d o w n w a r d . T h e sho r t en ing o f t h e leg o c c a s i o n e d b y t h e r e m o v a l 

o f as t raga lus is c o m p e n s a t e d b y t h e s l igh t ly e q u i n u s p o s i t i o n o f t h e f o o t . W e 

h a v e t o r e m e m b e r these p o i n t s w h e n g i v i n g m o v e m e n t s . 

Massage m a y b e b e g u n as s o o n as t h e p las te r is r e m o v e d . T h e w h o l e 

l i m b s h o u l d b e t r ea t ed . Spec i a l a t t e n t i o n s h o u l d b e p a i d t o t h e p e r o n e i , i f 

t h e y h a v e b e e n t r a n s p l a n t e d i n t o t h e A c h i l l e s t e n d o n , s ince t he pa t i en t n o w 

d e p e n d s o n t h e m f o r p lan ta r - f l ex ion o f t h e ank le . 

Passive Movements.—Plantar- a n d do r s i f l ex ion o f t he ank le are t o b e 

g i v e n , b u t no lateral movement is to be attempted. T h e t o e s s h o u l d b e k e p t 

m o b i l e . 
Active Movements.—Movements o f t he ank le ( e s p e c i a l l y p l an ta r - f l ex ion) 

a n d o f t h e t oe s are t o b e p rac t i s ed . 

Re-education in Walking.—When the pa t i en t beg ins t o w a l k , e v e n in his 
p las ter , he m u s t b e t a u g h t t o d o so as c o r r e c t l y as p o s s i b l e , t a k i n g e q u a l s teps , 
a n d bea r ing w e i g h t o n t h e f ron t o f his f o o t . W h e n the r e t en t i ve a p p a r a t u s 
is f inal ly r e m o v e d , he wi l l b e p r o v i d e d w i t h a s h o e t o k e e p t he f o o t in t h e 
s l igh t ly e q u i n u s p o s i t i o n . W e h a v e n o w t o t e a c h h i m t o w a l k c o r r e c t l y w i t h o u t 
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u n d u e t i p p i n g o f t h e pe lv i s , a n d w i t h o u t a l i m p ; a n d f o o t exe rc i ses , s u c h as 

heel-ra is ings, m a y b e a d d e d . I n cases o f e x t e n s i v e para lys i s , in w h i c h s u p p o r t s 

wil l h a v e t o b e w o r n p e r m a n e n t l y , t he f o o t is k e p t a t a r igh t ang le t o t he leg . 

T h e sp ine s h o u l d b e w a t c h e d ca re fu l ly f o r s igns o f sco l ios i s . 

4 . ROBERT JONES'S OPERATION.—This p r o d u c e s arthrodesis ( f i xa t ion ) o f b o t h 

t he ank le a n d mid- ta r sa l j o i n t . I t is used in v e r y seve re cases o f t a l ipes ca l -

caneus o r c a l c a n e o - v a l g u s . A w e d g e o f b o n e is c u t f r o m the tarsal b o n e s o n t h e 

d o r s u m o f t he f o o t t o g e t r id o f t h e c a v u s d e f o r m i t y , a n d a t a s u b s e q u e n t 

o p e r a t i o n , pa r t o f the u p p e r sur face o f as t raga lus is r e m o v e d , a n d a l so t h e 

a r t icu lar ca r t i l age f r o m t h e t i b i a a n d f ibula , a n d t he a n k l e - j o i n t f ixed w i t h t he 

f o o t a t a r ight ang le . T h i s o p e r a t i o n is p e r f o r m e d if the re is c o m p l e t e loss o f 

p o w e r in t h e c a l f m u s c l e s . I f a n y remains , t he s e c o n d o p e r a t i o n ( a r th rodes i s 

o f t he a n k l e ) d o e s n o t t a k e p l a c e , b u t , ins tead , t he t e n d o Ach i l l i s a n d p o s t e r i o r 

l i g a m e n t o f t he ank le are s h o r t e n e d . * 

Post-operative Treatment.— 

Massage.—The l i m b s h o u l d b e m a s s a g e d , w i t h specia l a t t e n t i o n t o a n y 

musc l e s t h a t are still a c t i n g . 

Passive Movements a re g i v e n t o t h e t o e s , b u t n o t , o f c o u r s e , t o a n k l e 

o r mid- ta r sa l j o i n t . 

Active Movements.—The c a l f m u s c l e s a n d p o s t e r i o r t ib ia l g r o u p are p r o b -

a b l y b o t h useless . T h e l o n g e x t e n s o r s o f t h e t o e s s h o u l d b e e x e r c i s e d , a l so 

the m u s c l e s o f t h e so le a n d t h e in terossei , i f t hese are still in a c t i o n ; i f t h e 

t oe s can b e pressed d o w n h a r d o n t he g r o u n d , t h e t ib ia l i s an t i cus wi l l c o n t r a c t , 

a c t i n g as a syne rg i s t t o t h e m . T h e p e r o n e u s l o n g u s a n d b r e v i s wi l l s imi l a r ly 

c o m e in to a c t i o n if t h e t o e s are s t r o n g l y e x t e n d e d . T h e pa t i en t , i f o l d e n o u g h , 

s h o u l d sit o n a cha i r o r s t o o l w i t h his fee t res t ing o n t h e g r o u n d . 

H e wi l l n o t b e a l l o w e d t o w a l k unt i l t he u n i o n o f t h e b o n e s is q u i t e secure . 

I f t he leg is s h o r t e n e d , a ra ised so le wi l l b e necessa ry , s ince t h e s h o r t e n i n g 

c a n n o t b e c o m p e n s a t e d b y p lan ta r - f l ex ion o f t he f o o t . A s t h e ank le is stiff, 

w a l k i n g c a n n e v e r b e n o r m a l , a n d in o u r r e - e d u c a t i o n w e h a v e t o ' m a k e t h e 

bes t o f a b a d j o b . ' 

I f t h e a n k l e - j o i n t has not b e e n f ixed , m o v e m e n t s m a y b e g i v e n as s o o n as 

the f o o t is o u t o f p las ter . 

After Whitman's operation the scar is on the outer side of the foot, starting 
above behind the external malleolus, passing down behind it, and curving for-
wards over the dorsum of the foot. The Robert Jones operation leaves two 
scars, one on the inner side of the foot (first stage of the operation) and one at 
the back of the heel (second stage). 

T a l i p e s V a r u s 

T h i s is a rare c o n d i t i o n , a n d n e e d n o t o c c u p y us l o n g here ; de ta i l s o f its 

s y m p t o m s , t r e a t m e n t , e t c . , c a n eas i ly b e w o r k e d o u t f r o m t h e a c c o u n t o f 

ta l ipes e q u i n o - v a r u s w h i c h f o l l o w s . 

D E F O R M I T Y — T h e f o o t is in a p o s i t i o n o f e x a g g e r a t e d inversion a n d adduc-

tion, so t ha t t he pa t i en t w a l k s o n its o u t e r b o r d e r , w h e r e t he skin is t h i c k e n e d 

a n d c o r n s d e v e l o p . 

P A T H O L O G I C A L C H A N G E S (see also TALIPES EQLINO-VARUS).—In p u r e 

va rus there is n o c h a n g e in t he ank le - jo in t , t h e i n w a r d twi s t ing t a k i n g p lace 

in the subas t r aga lo id a n d mid- ta rsa l j o i n t s o n l y . 

T h e c o n t r a c t e d m u s c l e s are the t ibia l is an t i cus a n d p o s t i c u s , w h i l e t h e 

pe rone i are s t r e t ched ; t h e l i g a m e n t s o n t he o u t e r s ide o f t he f o o t a n d ankle 

are l eng thened , a n d t h o s e o n t he inner s ide sho r t ened . 

* Dunn's operation has a similar result—arthrodesis of the mid-tarsal and subastra-
galoid articulations, and sometimes of the ankle also. 
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T r e a t m e n t . — 

T h e t r e a t m e n t is o n t h e s a m e l ines as t h a t f o r ta l ipes e q u i n o - v a r u s , e x c e p t 

t h a t n o s t r e t ch ing o f t he c a l f m u s c l e s o r t e n d o Ach i l l i s is r equ i r ed . A ma l l e -

ab le i ron sp l in t is gene ra l l y used , a p p l i e d t o t he o u t e r s ide o f t he f o o t a n d leg . 

S E V E R E R C A S E S . — 

SURGICAL TREATMENT.—The o p e r a t i o n p e r f o r m e d m a y b e o n e o f t h e 

f o l l o w i n g : — 

1 . Wrenching of the foot, u n d e r an anaesthetic. 

2 . Tenotomy (see p . 1 3 0 ) o f t h e t ib ia l i s an t i cus a n d p o s t i c u s ; t he in ternal 

la teral l i g a m e n t b e i n g a l so d i v i d e d . 

3 . Osteotomy.—In v e r y s eve re cases , a w e d g e o f b o n e is c u t f r o m t h e 

o u t e r s ide o f t h e tarsus , so t h a t t he f o o t c a n b e s t r a igh tened . 

Post-operative Treatment.—See TALIPES EQUINO-VARUS. 

N.B.—-Hysterical contracture may simulate this form of talipes. 

Fig. 120.—Congenital 
talipes equino-varus. 

T a l i p e s E q u i n o - v a r u s 

T h i s is b y far t h e m o s t c o m m o n f o r m o f ta l ipes . 

D E F O R M I T Y . — 

CONGENITAL FORM.—The hee l is raised, a n d t he f o o t p lan ta r -Hexed a t 

the ank le - jo in t ; i t is a l so t u r n e d i n w a r d a t t he s u b a s t r a g a l o i d a n d mid- ta r sa l 

j o i n t s , s o t h a t all th ree arti-

c u l a t i o n s a re i n v o l v e d ; a n d 

the d e f o r m i t y is the re fo re a 

v e r y c o m p l e x affair (Fig. 

1 2 0 ) . 

T h e inner b o r d e r o f t he 

f o o t is ra i sed a n d s h o r t e n e d , 

a n d i ts na tura l c o n c a v i t y 

g r e a t l y inc reased ; t h e long i - . l n 1 ^ 
. , , . „ Fig. 121.—Bony changes m severe 

t l ld ina l a r c h IS g e n e r a l l y congenital talipes equino-varus. A, 
e x a g g e r a t e d " t h e o u t e r Bony ridge on astragalus which locks 

, ' . against tibia and prevents reduction; 
b o r d e r Ol t he t o o t IS c o n v e x , B , Abnormal quadrilateral surface on 
a n d t h e pa t i en t , i f o f an a g e oute*- aspect of astragalus; C , Pre-

r . . . . fibular tubercle, 
t o w a l k , pu t s his w e i g h t o n 

this b o r d e r , o r , in v e r y seve re cases , e v e n o n t h e d o r s u m o f t h e f o o t . T h e 

sk in in these r eg ions is t h i c k e n e d , a n d c o r n s a n d false bursae d e v e l o p . T h e s e 

m a y b e c o m e in f lamed , o r e v e n suppu ra t e . ( T u b b y . ) 

T h e heel r ema ins sma l l , n o t d e v e l o p i n g as t h e p a t i e n t g r o w s , a n d t h e sk in u n d e r 

it, n e v e r h a v i n g b e e n s u b j e c t e d t o pressure , r ema ins th in . T h e w h o l e f o o t , in 

un t r ea t ed cases , fails t o a t t a in its p r o p e r s ize, a n d in uni la tera l cases , is smal le r 

t h a n its f e l l o w ; e v e n t h e leg o n t he a f fec ted s ide m a y b e shor te r t h a n t h e o the r . 

T h e gait is a w k w a r d a n d w a d d l i n g i f t he d e f o r m i t y is b i la tera l . T h e p a t i e n t 

w a l k s o n t he o u t e r b o r d e r s o f t he feet , a n d in b a d cases , has a c t u a l l y t o lift 

o n e f o o t o v e r t h e o t h e r in w a l k i n g . 

PARALYTIC FORM.—The a p p e a r a n c e o f t h e f o o t is s imi la r t o t h a t o f t he 

c o n g e n i t a l t y p e , b u t the re are charac te r i s t i c c h a n g e s in m u s c l e s , skin , nails, e t c . 

P A T H O L O G I C A L C H A N G E S . — 

BONES.—These a re t o o n u m e r o u s a n d c o m p l i c a t e d t o b e here d e s c r i b e d 

in de ta i l . T h e reade r is refer red t o T u b b y ' s Deformities ; R o b e r t J o n e s ' s 

Orthopaedic Surgery; o r W h i t m a n s ' Orthopedic Surgery. 

T h e m o s t i m p o r t a n t are as f o l l o w s (Fig. 1 2 1 ) : — 

T h e astragalus is d i s p l a c e d f o r w a r d s , a n d its h e a d a n d n e c k t w i s t e d i n w a r d s ; 
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t he n e c k b e c o m e s l e n g t h e n e d , a n d t h e f ron t o f t h e b o n e en la rged , f r o m l a c k 

o f t he pressure o f t he ma l l eo l i o n e i ther s ide o f it , so t h a t r e d u c t i o n is m a d e 

v e r y difficult , t h e b o n e b e i n g t o o la rge t o b e fitted i n t o t h e m o r t i c e o f t h e 

ank le - jo in t . 

T h e os calcis has its u p p e r pa r t ra ised, b e c a u s e o f t he e x t e n d e d p o s i t i o n o f 

t he ank le ; it is a l so t w i s t e d d o w n w a r d a n d i n w a r d . 

T h e scaphoid, cuboid, and the other tarsal bones a re d r a w n u p w a r d a n d 

i n w a r d ; t he b o n e s o n t he inner s ide o f t h e f o o t are u n d u l y c o m p r e s s e d , w h i l e 

t h o s e o n t he o u t e r s ide are re leased f r o m t h e n o r m a l pressure , a n d h e n c e o v e r -

g r o w t h t akes p l a c e . 

LIGAMENTS.—Those o n t he f ron t a n d o u t e r s ide o f t h e f o o t are stretched; 

t h o s e o n t he inner s ide are shortened, e spec i a l l y t he ' s p r i n g ' l i g a m e n t , a n d t h e 

pos t e r io r a n d in ternal la teral l i gamen t s o f t he ank le ; a l so t h e p l an t a r fasc ia . 

MUSCLES.— 
T h e calf muscles, t h e muscles of the anterior tibial group, a n d the tibialis 

posticus are all sho r t ened , a n d the i r t e n d o n s d i s p l a c e d i n w a r d s . 

T h e peronei are s t r e t ched . 

T r e a t m e n t . — 

S L I G H T C A S E S . — T h e s e are t r ea t ed b y m a s s a g e , m a n i p u l a t i o n , a n d fixation 

or s u p p o r t . 

SUPPORT.—The f o o t is m a i n t a i n e d in t he c o r r e c t p o s i t i o n , o r in as c o r r e c t 

a p o s i t i o n as is o b t a i n a b l e f o r t h e t i m e be ing , t h e m e a n s o f s u p p o r t in t h e 

la t ter case be ing a l t e red f r o m t i m e t o t i m e as t h e c o r r e c t i o n p rogresses . T h e 

spl in t m o s t c o m m o n l y u sed f o r infants is : — 

The Malleable Iron Splint.—This is o f t he s a m e k i n d as t ha t d e s c r i b e d 

o n p . 2 3 9 , b u t is n o w a p p l i e d t o t h e outer s ide o f t h e l eg a n d f o o t , a n d is g r a d u -

a l ly ben t m o r e a n d m o r e unt i l t he o v e r - c o r r e c t e d ( v a l g u s ) p o s i t i o n is a t t a ined . 

T h e s e spl ints are n o t v e r y ea sy t o a p p l y , a n d are l iab le t o b e c o m e d i s p l a c e d 

bab ie s b e c a u s e o f the i r l i ab i l i ty t o b e c o m e so i led . A n o t h e r m e t h o d is t o fix 
the f o o t in t h e c o r r e c t p o s i t i o n b y m e a n s o f adhesive strapping. 

MASSAGE.—This is o n t h e usua l l ines. 

MANIPULATION (PASSIVE MOVEMENTS).—This m u s t h a v e b e e n seen t o b e 
p r o p e r l y u n d e r s t o o d . T h e different c o m p o n e n t s o f t he d e f o r m i t y are t r e a t e d 
in the f o l l o w i n g o r d e r : ( 1 ) P e s c a v u s , o r e x a g g e r a t e d a r ch ; ( 2 ) A d d u c t i o n 
a n d inve r s ion ; (3 ) P l a n t a r flexion o f t h e ank le . T h e o p e r a t o r s t ands o n t h e 
o u t e r s ide o f t he d e f o r m e d f o o t , o r si ts w i t h i t o n he r k n e e . 

unless firmly b a n d a g e d , b u t a t 

t he s a m e t i m e t h e masseuse m u s t 

m a k e qu i t e sure t ha t the re is n o 

in te r fe rence w i t h t h e c i r cu l a t i on 

be fo re le t t ing t he ch i l d g o . W h e n 

the v a r u s has b e e n c o m p l e t e l y 

c o r r e c t e d , t he sp l in t is a p p l i e d as 

f o r t a l ipes e q u i n u s . 

V a r i o u s o t h e r k inds o f s u p p o r t s 
are used , f r o m s i m p l e ' t i n s h o e s ' 
t o spec i a l l y m a d e m e t a l spl in ts 
furn ished w i t h p a d s a n d s t raps , 
a n d s o m e t i m e s w i t h h inges b y 
w h i c h t h e p o s i t i o n o f t h e f o o t 
c a n b e a l t e red as r equ i red . 

Fig. 122.—Manipulation of pes cavus. 

A succession of plaster bandages 

is s o m e t i m e s a p p l i e d . T h e s e are 

n o t so su i tab le f o r v e r y y o u n g 
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1. Pes Cavus.—The f o o t s h o u l d b e g r a s p e d a t t h e b a c k a n d f ront , a n d 

t h e c o n t r a c t e d s t ruc tu res o f t h e sole s t r e t c h e d {Fig. 122) (see p . 242.) 

2. Adduction and Inversion.—The t h u m b s o f b o t h h a n d s are p l a c e d 

o v e r t h e as t raga lus , a n d t h e f ingers enc i r c l e t h e l eg a n d f o o t . T h e as t ragalus 

t hus b e c o m e s t h e fixed p o i n t o r f u l c r u m r o u n d w h i c h t h e s t r e t ch ing m o v e m e n t 

t akes p l a c e . T h e f ron t p a r t o f t h e f o o t is t h e n ca r r i ed o u t w a r d s ; t he sole 

is a l so t u r n e d o u t w a r d s , a n d its 

ex t e rna l b o r d e r ra ised, s t e a d y 

pressure b e i n g all t h e t i m e e x e r t e d 

o n t h e as t raga lus . (Fig. 123.) 

3. Plantar-flexion of the 

Ankle.—Not t i l l t h e v a r u s d e -

f o r m i t y is rec t i f ied is a n y a t t e m p t 

m a d e t o c o r r e c t t h e e q u i n u s . 

T h e p r o c e d u r e is t h e n as des -

c r i b e d o n p . 240 (Fig. 117). 

I n s l ight cases , t h e m a n i p u l a - „ , o , , ± •̂ 
• M j • Fig. 123.—Manipulation of congenital talipes 

t i o n IS eas i ly d o n e ; in m o r e equino-varus to overcome the inversion, 
res is tant o n e s , i t w i l l c ause s o m e 
pa in , w h i c h wi l l , h o w e v e r , c e a s e as s o o n as t h e s t r e t ch ing is o v e r . I t is 

t he re fo re be s t d o n e q u i c k l y . 

ACTIVE MOVEMENTS.—If, o r as s o o n as, t h e c h i l d is o l d e n o u g h , a c t i v e 

m o v e m e n t s in t h e des i r ed d i r e c t i o n s m u s t b e e n c o u r a g e d . 

S E V E R E C A S E S ( S E C O N D D E G R E E ) . — 

SURGICAL TREATMENT.—The o p e r a t i o n p e r f o r m e d m a y b e : (1) W r e n c h i n g 

o f t h e f o o t ; (2) D i v i s i o n o f t h e c o n t r a c t e d s t ruc tures ; (3) T h e t w o c o m b i n e d . 

1. After Wrenching, o r f o r c i b l e c o r r e c t i o n a n d m o b i l i z a t i o n o f t h e f o o t , 

t h e la t te r is gene ra l l y m a i n t a i n e d in p o s i t i o n b y a succes s ion o f p las te r b a n d a g e s 

f o r 3 t o 4 m o n t h s , t h e p las te r b e i n g r e m o v e d e v e r y 2 t o 4 w e e k s . I t is finally 

r e p l a c e d f o r a t i m e b y w a l k i n g a p p a r a t u s o f s o m e k i n d t o p r e v e n t re lapse . 

In fan t s w e a r a sp l in t unt i l t h e y are ab l e t o w a l k . 

Post-operative physical treatment : T h i s cons i s t s o f : (a) Massage o f 

t h e w h o l e leg , a t t h e t i m e w h e n e a c h b a n d a g e is r e m o v e d , (b) Re-education 

in walking. I f t he p a t i e n t has w a l k e d , he is u s u a l l y a l l o w e d t o c o n t i n u e whi l e 

t he f o o t is in p las ter . H e s h o u l d b e t a u g h t t o d o so as c o r r e c t l y as poss ib l e . 

(c) When the plaster is finally removed, m a s s a g e , pa s s ive m o v e m e n t s a n d a c t i v e 

m o v e m e n t s are r equ i r ed . C o r r e c t w a l k i n g , first w i t h , a n d t h e n w i t h o u t , 

a p p a r a t u s has t o b e t a u g h t . 

2. Division of Shortened Structures.—This cons i s t s o f : (a) D i v i s i o n o f 

t h e c o n t r a c t e d l i g a m e n t s o n t h e inner s ide o f t h e f o o t , a n d o f t h e p l an t a r fascia 

( f a s c i o t o m y ) . (b) S o m e t i m e s d i v i s i o n o f t h e t ib ia l i s p o s t i c u s ; o c c a s i o n a l l y o f 

t h e t ibia l is an t i cus a l so ( t e n o t o m y ) , (c) L a t e r , d i v i s i o n o f t h e A c h i l l e s t e n d o n 

a n d p o s t e r i o r l i g a m e n t o f t h e ank l e . T h e f o o t is p u t in p las ter , o r s u p p o r t e d 

o n an a p p r o p r i a t e sp l in t . 

Post-operative treatment : Massage a n d m o v e m e n t s are g i v e n as d e s c r i b e d 

a b o v e . P a s s i v e m o v e m e n t s m u s t n o t b e ca r r i ed b e y o n d t h e n o r m a l r ange 

b e f o r e t h e l i g a m e n t s a n d t e n d o n s are f i rmly r e -un i t ed (6 w e e k s ) , o r t h e o p p o s i t e 

d e f o r m i t y ( ta l ipes c a l c a n e u s o r c a l c a n e o - v a l g u s ) m a y b e p r o d u c e d . 

AFTER-CARE : IMPORTANCE OF SUPERVISION.—Although c o r r e c t i o n m a y thus 

b e o b t a i n e d in a f e w m o n t h s , t he p a t i e n t wi l l n e e d supe rv i s i on f o r yea rs , as 

re lapse is n o t u n c o m m o n . H e s h o u l d c o n t i n u e t o r e c e i v e t r e a t m e n t o n c e a 

w e e k f o r s o m e m o n t h s af ter he appea r s t o b e c o m p l e t e l y c u r e d , a n d s h o u l d 

a t t e n d f o r e x a m i n a t i o n b y t h e s u r g e o n a t in t e rva l s f o r s o m e yea r s after his 

o p e r a t i o n . T h e i m p o r t a n c e o f th is s h o u l d b e m o s t s t r o n g l y i m p r e s s e d o n t h e 
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paren t s , a n d t h e y s h o u l d b e t o l d t o r e p o r t at once t he s l ightes t s ign o f a n y t h i n g 
w r o n g w i t h t h e c h i l d ' s f o o t o r m a n n e r o f w a l k i n g . I f seen i m m e d i a t e l y , t he 
re lapse c a n b e p r e v e n t e d ; i f i t is n e g l e c t e d , t he d a m a g e m a y b e i r reparab le . 

V E R Y S E V E R E ( T H I R D D E G R E E ) C A S E S . — T h e s e , i f t h e a b o v e -

m e n t i o n e d o p e r a t i o n s fail o r are i m p r a c t i c a b l e , are s o m e t i m e s t r e a t e d b y 

oneraHons on the bones, f o l l o w e d b y p r o l o n g e d f ixa t ion in p las ter . 

I r e - e d u c a t i o n in w a l k i n g wi l l b e 
it d e p e n d s o n t he o p e r a t i o n per -
w h a t w a s d o n e a t t h e o p e r a t i o n , 
i s h o u l d assist in c a r r y i n g these 

, t h e m u s c l e s a c t i ng o n t h e f o o t 

l e t imes fixes t hese j o i n t s (arthro-

are g i v e n , b u t o n l y m a s s a g e a n d 

m o v e d , a c t i v e l y a n d p a s s i v e l y , 

1, o r if a n y l o n g flexor o r e x t e n s o r 

has e s c a p e d . 

T a l i p e s V a l g u s 

T h e c o n g e n i t a l f o r m o f th is d e f o r m i t y is fa i r ly c o m m o n ; t he a c q u i r e d f o r m s , 

a p a r t f r o m flat-foot, are n o t o f f r e q u e n t o c c u r r e n c e . 

D E F O R M I T Y . — T h e p o s i t i o n o f t h e f o o t is s imi lar t o t h a t seen in o r d i n a r y 

flat-foot (see Fig. 1 1 2 , p . 2 3 0 ) . T h e d e f o r m i t y va r i e s g r e a t l y in seve r i ty , f r o m a 

s l ight l i m i t a t i o n o f i n v e r s i o n w i t h an a b n o r m a l a m o u n t o f eve r s ion , t o a fixed 

a n d r ig id p o s i t i o n o f t h e f o o t . T h e r e is p a i n u n d e r t he inner b o r d e r w h e n the 

c h i l d w a l k s . 

P A T H O L O G I C A L C H A N G E S . — 
CONGENITAL FORM.—The c h a n g e s are s imi la r t o t h o s e p resen t in flat-

f o o t (see p . 2 3 0 ) . T a l i p e s v a l g u s is s o m e t i m e s c o m p l i c a t e d b y par t ia l o r 
c o m p l e t e a b s e n c e o f t h e f ibula , o r s o m e o t h e r a b n o r m a l i t y o f the leg b o n e s . 

ACQUIRED FORM.—This is c a u s e d b y para lys i s , r icke ts , o r b o n e injuries . 
Insuff ic ient t r a in ing in c o r r e c t w a l k i n g af ter a P o t t ' s f rac ture is a fruitful sou rce 
o f t r o u b l e . T h e c h a n g e s are as d e s c r i b e d a b o v e . I n t he paralytic form t he 
t ib ia l is a n t i c u s i s p a r a l y s e d , a n d o t h e r m u s c l e s m a y b e i n v o l v e d as w e l l . 

T r e a t m e n t . — 

S L I G H T C A S E S . — T h e t r e a t m e n t is t h e s a m e as t h a t f o r ' w e a k f o o t ' w i t h 

a p p r o p r i a t e fixation. A malleable iron splint is u s e d in t h e case o f an infant 

— a p p l i e d t o t h e inner s ide o f t he l eg a n d f o o t , o r plaster bandages are used . 

F o r t r e a t m e n t o f p a r a l y t i c cases , see ANTERIOR TIBIAL PARALYSIS, p . 1 7 3 . 

S E V E R E C A S E S . — T h e s e h a v e t o b e t r e a t ed b y o p e r a t i o n . T h i s m a y cons i s t 

o f : — 

FOR CONGENITAL CASES.— 

a. Without Absence or Defect of Bone.—Tenotomy o f t h e p e r o n e i . 

b. Very Severe Cases with Absence of Fibida.—(i) F i x a t i o n (a r th ro-

des is ) o f f o o t a n d ank le , ( i i ) A m p u t a t i o n o f t h e f o o t ( s ince p a i n a n d d i s c o m f o r t 

are a l w a y s p r e s e n t ) . 

FOR PARALYTIC CASES.— 

a. T e n d o n t r ans fe rence , e .g . o f t h e p e r o n e u s b r e v i s t o t he inner s ide o f 

t he f o o t . 

b. A r t h r o d e s i s o f t h e ank le a n d f o o t . 

c. D u n n ' s o p e r a t i o n (see p . 2 4 4 , f o o t n o t e ) . 

d. W h i t m a n ' s o p e r a t i o n (see p . 2 4 3 ) . 
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POST-OPERATIVE TREATMENT.— 
1. After tenotomy t r e a t m e n t is ca r r i ed o u t o n t h e l ines i n d i c a t e d ear l ie r 

in this c h a p t e r (see TALIPES EQUINUS, p . 2 4 0 ) : m a s s a g e , pa s s ive m o v e m e n t s , 

a c t i v e exerc i ses , e t c . 

2 . After arthrodesis : m a s s a g e o f all m u s c l e s ; n o a t t e m p t a t m o b i l i z a -

t i o n ; r e - e d u c a t i o n in w a l k i n g . 

3. After tendon transference : m a s s a g e o f all m u s c l e s , e s p e c i a l l y t h e 

p e r o n e u s b r e v i s ; f a r a d i s m ; pass ive m o v e m e n t ; r e - e d u c a t i o n o f t h e p e r o n e u s 

b rev i s in its n e w f u n c t i o n . L a t e r , r e - e d u c a t i o n in w a l k i n g . 

4 . After Dunn's and Whitman's operations : see p p . 2 4 3 , 2 4 4 . 

Talipes calcaneo-valgus is u n c o m m o n a n d talipes calcaneo-varus still m o r e 

s o . T h e c h a n g e s , s y m p t o m s , a n d t r e a t m e n t m a y b e w o r k e d o u t f r o m t h o s e 

p resen t in t he s i m p l e var ie t ies . W h i t m a n ' s o p e r a t i o n , o r t h a t o f R o b e r t J o n e s , 

is u sed f o r t a l ipes c a l c a n e o - v a l g u s . Talipes equino-valgus is a l so a rare f o r m . 

P E S C A V U S 

(Hollow or Contracted Foot) 

I n this c o n d i t i o n t h e a r c h o f t h e f o o t is e x a g g e r a t e d , so t h a t i t is a b n o r m a l l y 

h igh . P e s c a v u s is v e r y rare as a c o n g e n i t a l a f fec t ion , b u t m u c h m o r e c o m m o n 

in t he a c q u i r e d f o r m . I t m a y a c c o m p a n y ta l ipes equ inus , c a l c a n e u s , o r v a r u s , 

o r m a y i tself b e t h e o n l y d e f o r m i t y . 

C A U S E S . — T h e c h i e f causes o f t h e a c q u i r e d f o r m are : ( 1 ) T o o s h o r t b o o t s o r 
shoes . ( 2 ) R h e u m a t i s m . ( 3 ) S l igh t pa ra lys i s o f t h e an te r io r t ib i a l g r o u p o f 
m u s c l e s in p o s t - d i p h t h e r i t i c o r o t h e r f o r m s o f m u l t i p l e neuri t is , o r af ter scar le t 
f eve r , meas les , e t c . 

D E F O R M I T Y A N D C H A N G E S . — I n p a r a l y t i c cases , pa ra lys i s o f t h e an te r io r 

t ib ia l g r o u p a l l o w s t h e f o o t t o d r o p s l i gh t ly a t t he mid - t a r sa l j o i n t , t h u s increas-

ing t h e longitudinal arches. T h e pa ra lys i s m a y 

pass off, b u t t h e c o n t r a c t i n g m u s c l e s o f t he so le 

p e r p e t u a t e t he d i s p l a c e m e n t . A t first th is m e r e l y 

a m o u n t s t o an a b n o r m a l l y h igh a rch , t he o u t e r 

b o r d e r o f t he f o o t still res t ing o n t h e g r o u n d . 

L a t e r t h e d e f o r m i t y b e c o m e s a g g r a v a t e d , t h e 

f ron t pa r t o f t h e f o o t b e i n g so m u c h d e p r e s s e d 

t h a t t he t o e s are l o w e r t h a n t h e hee l , a n d t h e 

s t ruc tures o f t h e so le so c o n t r a c t e d t h a t n o t e v e n 

t h e o u t e r b o r d e r o f t he f o o t t o u c h e s t h e g r o u n d . 

T h e anterior ( t r ansve r se ) a r c h is d e p r e s s e d b y 

t h e s t rain p u t o n it, o r e v e n has i ts c o n v e x i t y 

d o w n w a r d s . T h e t o e s are h y p e r - e x t e n d e d a t t he 

m e t a t a r s o - p h a l a n g e a l j o i n t s , b e c a u s e o f t h e 

l o w e r i n g o f t he m e t a t a r s a l heads . (Fig. 1 2 4 . ) Fig. 124.—Pes cavus. 

S Y M P T O M S . — Pain d e v e l o p s in t he so le o f t he 
f o o t a n d u p t h e f ron t o f t h e l eg . T h i s r a re ly o c c u r s ti l l t h e age o f a d o l e s c e n c e . 
Corns m a y f o r m b e n e a t h t h e me ta t a r s a l heads , w h i c h are p r o m i n e n t u n d e r 
t he f o o t , o r o v e r t he first p h a l a n x o f t he t o e s , a n d these a l so m a y b e c o m e 
v e r y pa infu l . 

T r e a t m e n t . — 

Since t h e pa in d e v e l o p s so la te , these cases are ra re ly b r o u g h t f o r t r e a t m e n t 
du r ing t he e a r l y s tages , so t h a t i t is a l m o s t a l w a y s t o o la te f o r m a n i p u l a t i o n 
a l o n e t o b e o f a n y use . 
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Bes ides m a s s a g i n g t h e an te r io r m u s c l e s , a n d s t imu la t ing t h e m w i t h t h e 

fa rad ic cur ren t , w e m a y a t t e m p t t o s t r e t ch t he c o n t r a c t e d t issues o f t h e so le , 

b y g ra sp ing t h e b a c k o f t he f o o t a n d t r y i n g t o f o r c e its f ron t p a r t u p w a r d (see 

Fig. 1 2 2 ) ; o r w e m a y m a k e t h e pa t i en t b e n d his knees w h i l e k e e p i n g t he fee t 

flat o n t he g r o u n d . B u t n o t h i n g is l i ke ly t o b e o f m u c h ava i l . O p e r a t i o n is 

neces sa ry t o o b t a i n c o r r e c t i o n , a n d w e m a y b e ca l l ed u p o n t o g i v e m a s s a g e a n d 

exerc i ses as a p r e - o p e r a t i v e m e a s u r e . 

I n cases w h e r e s y m p t o m s are s l ight , p r o p e r shoes w i t h a r c h s u p p o r t s m a y 

m i n i m i z e t h e i n c o n v e n i e n c e . 

S U R G I C A L T R E A T M E N T . — A m o n g t h e o p e r a t i o n s p e r f o r m e d are : — 

1. FASCIOTOMY.—Division o f t h e p l an t a r fasc ia a n d s t r e t ch ing o f t h e 

f o o t , w i t h s e v e r a n c e o f t h e e x t e n s o r t e n d o n s o f t he t o e s if these are c o n t r a c t e d . 

T h i s is f o l l o w e d b y fixation f o r a b o u t 6 t o 8 w e e k s . I f t h e f o o t is in p las ter , 

t he p a t i e n t is a l l o w e d t o w a l k , as his w e i g h t wi l l h e l p t o flatten d o w n t h e a r c h . 

Post-operative Treatment is ca r r ied o u t o n t h e usua l l ines . I f t h e sca r 

b e c o m e s pa infu l , g e n t l e f r ic t ions s h o u l d b e g i v e n r o u n d a n d o v e r i t . 

2 . STEINDLER'S OPERATION.—This is s o m e t i m e s u s e d in t he severe r cases . 

I t cons i s t s o f ' s t r i p p i n g ' t h e w h o l e u n d e r surface o f t h e o s ca lc i s , v i z . , o f 

d iv i s ion o f t he p l an t a r fasc ia , t h e a b d u c t o r e s ha l luc is a n d m i n i m i d igi t i , a n d 

flexor b r e v i s d i g i t o r u m . * T h e f o o t c a n t h e n b e s t r e t c h e d a n d t h e a r c h flat-

t e n e d t o t h e des i red e x t e n t . T h e sca r wi l l b e f o u n d in a ho r se - shoe s h a p e 

r o u n d the hee l f r o m t h e in terna l t u b e r o s i t y o f t h e os ca lc i s a l m o s t as far f o r w a r d 

as t o t he c u b o i d o n t h e o u t e r s ide . 

Post-operative Treatment is o n t h e usua l l i ne s—massage , s t r e t ch ing , 

a c t i v e exerc i ses , a n d r e - e d u c a t i o n in w a l k i n g . 

H A L L U X V A L G U S 

A d e f o r m i t y o f t h e g rea t t o e , in w h i c h t h e la t te r is in a p o s i t i o n o f a b n o r m a l 

a b d u c t i o n ( f r o m t h e m i d d l e l ine o f t he b o d y ) . 

E T I O L O G Y . — 

AGE .—Hal lux v a l g u s beg ins in ea r ly l ife, b u t m a y n o t g i v e rise t o t r o u b l e 

unt i l m i d d l e o r o l d age . 

CAUSES.•—(1) T h e c h i e f cause o f h a l l u x v a l g u s is t he w e a r i n g o f w r o n g l y 

s h a p e d shoes , w h i c h m a y b e t o o shor t , t o o t igh t , o r t o o p o i n t e d — s o t h a t t h e 

b i g t o e is f o r c e d o u t w a r d s — o r m a y h a v e t o o h i g h heels . ( 2 ) I n j u r y , r h e u m a -

t i sm, g o u t , o r ar thr i t is m a y cause o r a g g r a v a t e t h e d e f o r m i t y . 

D E F O R M I T Y . — T h e t o e is in a b d u c t i o n , t h e first p h a l a n x b e i n g s u b l u x a t e d 

o u t w a r d , w h i l e t he first me ta t a r sa l is fa r ther f r o m the o the r s t h a n in a nor -

m a l f o o t . T h e r e f o r e its h e a d b e c o m e s p r o m i n e n t , f o r m i n g t h e w e l l - k n o w n 

' e n l a r g e d j o i n t ' , a n d o n this p r o m i n e n c e a ' f a l se b u r s a ' (see p . 9 9 ) f o r m s , 

w i t h a painful c o r n o n t o p o f i t . T h i s cons t i t u t e s t h e c o n d i t i o n k n o w n as a 

' b u n i o n ' . 

P A T H O L O G I C A L C H A N G E S . — T h e s e a m o u n t t o an ar thri t is o f t h e j o i n t . 

T h e car t i lage o n t h a t p a r t o f t he a r t icu lar surface o f t h e me ta t a r sa l b o n e w h i c h 

is n o w n o t in c o n t a c t w i t h t h a t o f t he first p h a l a n x a t roph ie s ; w h i l e n e w 

b o n e is l a id d o w n o n t h e inner s ide o f t h e me ta t a r sa l h e a d . T h e l i g a m e n t s 

o n t he o u t e r s ide o f t he j o i n t ( i . e . , t h a t n e x t t he s e c o n d t o e ) , b e c o m e sho r t ened , 

t h o s e o n t h e inner s ide l e n g t h e n e d . T h e pha l anges m a y a lso b e d i s p l a c e d o u t -

w a r d s , in w h i c h case t h e e x t e n s o r l o n g u s ha l luc is , pu l l i ng o n t h e d i s p l a c e d t o e , 

increases t he d e f o r m i t y . 

* The muscles are divided near their origin on the os calcis. They slide forward, and 
become re-attached to the bone in their new position. 
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C O M P L I C A T I O N S . — 

1. / / the joint is not painful, the foot becomes everted, and the arch m a y 

drop, owing to inadequate support of its anterior pillar. 

2. / / pain is present, a varus position m a y result, the patient tending to 

throw his weight on to the outer side of the foot in order to avoid putting 

weight on the painful joint. 

T r e a t m e n t . — 

S L I G H T C A S E S . — 

FOOTWEAR AND SUPPORT.—Correct shoes of sufficient size must be worn. 

The inner border is slightly raised (see 'Va lgus W e d g e ' , p. 234) , and should be 

straight, and not convex inwards , and the heels must not be too high. 

Various contrivances are advocated to relieve pressure on the bunion. A splint 

along the inner side of the foot and toe m a y be worn at night, but it must be 

so shaped as not to exert pressure on the painful joint. 

MASSAGE AND MOVEMENTS.— 
Massage m a y be administered to the leg and foot if necessary, as the 

painful joint, by producing a strained and unnatural manner of walking, causes 

fatigue and pain all over the foot and even up the leg. 

Passive movement (adduction of the toe) should be given at least twice a 

day ; the patient m a y do this himself. 

Active movements, consisting especially of flexion, and, if possible, volun-

tary adduction of the toe, should also be given. 

If the foot is weak or flat, appropriate treatment and support must be 

provided for the arches. 

S E V E R E C A S E S . — 

SURGICAL TREATMENT.—This consists of either : (1) Removal of the pro-

truding part of the head of the first metatarsal, that is, of the osteophytes, or new 

bony growth ; with division of the shortened ligaments, so that the toe m a y 

be replaced in the correct position ; or (2) In more serious cases, removal of 

the whole head of the first metatarsal, and the sesamoid bones.* In either case, 

the tendon of the extensor longus hallucis is generally divided, as it m a y reproduce 

the deformity. The toe is then splinted or strapped into the correct position. 

Post-operative Treatment.—This consists of massage of the foot from 

the beginning ; and gentle passive and active movements as soon as the stitches 

are removed (10th to 14th day). Later, stretching passive movements must 

be given ; active foot and toe exercises, first in sitting, later in standing ; and 

finally, re-education in walking. The patient is probably allowed to take 

weight on his foot in three to four weeks. 

H A L L U X R I G I D U S A N D H A L L U X F L E X U S 

Hallux rigidus is a condition of limitation of movement, partial or complete, 

of the great toe at the metatarso-phalangeal articulation. 

C A U S E S . — ( 1 ) Injury, e.g., kicking the toe against a stone. (2) Tight shoes. 

D E F O R M I T Y A N D S Y M P T O M S . — I n the early stages, extension of the 
toe causes pain. Later, the toe m a y become almost or quite rigid, all exten-
sion beyond a straight line being lost, and sometimes the power of flexion as 
well. Sometimes the first phalanx is even fixed in the position of flexion on 
the metacarpal bone (hence the name 'hallux flexus'), but more often it is in 
a line with the metacarpal bone. Movement at the interphalangeal joint is 
usually unimpaired. In bad cases, great pain is felt in the joint when walking, 
or after standing for some time, due to the forced extension of the joint. 

* Some surgeons leave the sesamoid bones in place. 



2 5 2 MASSAGE AND REMEDIAL EXERCISES 

P A T H O L O G I C A L C H A N G E S — T h e h e a d o f t he me ta t a r sa l b o n e is en l a rged , 

t h o u g h n o t t o a g rea t e x t e n t , a n d t h e ca r t i l age e r o d e d . T h e p a d o f s y n o v i a l 

m e m b r a n e w h i c h lies b e t w e e n t he t w o s e s a m o i d b o n e s in t he t e n d o n s o f t h e 

flexor b rev i s ha l luc is is a c u t e l y in f lamed , a n d t he cause o f m u c h pa in , e spec i a l l y 

in h a l l u x flexus. 

T r e a t m e n t . — 

S L I G H T C A S E S . — S p e c i a l shoes are p re sc r ibed , w h i c h are d e s i g n e d t o re l i eve 

t he j o i n t o f all pressure , t he ' v a l g u s w e d g e ' (see p . 2 3 4 ) a n d t h e ' m e t a t a r s a l 

b a r ' ( p . 2 3 7 ) b e i n g b o t h used . F l a t - f o o t , i f p resen t , m u s t b e t r ea ted . 

S E V E R E R C A S E S . — 

SURGICAL TREATMENT.—This is s imi lar t o t h a t f o r h a l l u x v a l g u s — r e m o v a l 

o f t he o s t e o p h y t e s r o u n d the h e a d o f t h e b o n e , w i t h r e d u c t i o n in size o f t h e 

j o i n t sur face : o r r e m o v a l o f t he me ta t a r sa l h e a d a n d s e s a m o i d b o n e s . 

Post-operative Treatment.—This is t h e s a m e as f o r h a l l u x v a l g u s , b u t 

t he m o s t i m p o r t a n t m o v e m e n t is extension, w h i c h m u s t b e g i v e n p a s s i v e l y a n d 

a c t i v e l v . 
H A M M E R - T O E 

A c o n t r a c t i o n g e n e r a l l y o f t h e s e c o n d t o e , c o n s i s t i n g o f e x t e n s i o n o f t h e 

first p h a l a n x a n d flexion o f t h e s e c o n d . 

E T I O L O G Y . — ( 1 ) T h i s d e f o r m i t y m a y b e congenital, a n d h e r e d i t y is a m a r k e d 

f ac to r . ( 2 ) I n t he acquired form, t i g h t o r sho r t shoes are t o b l a m e . T h e 

s e c o n d t o e , w h i c h is m o s t o f t e n a f fec ted , is o f t e n t he l onges t , a n d is p re s sed 

b a c k w a r d a n d k e p t in a p o s i t i o n o f flexion b y t o o s h o r t a shoe ; w h i l e la te ra l 

pressure f r o m o n e t h a t is t o o n a r r o w f o r c e s t h e b i g t o e o u t w a r d s o v e r t h e 

o the r s , c o m p r e s s i n g e s p e c i a l l y t h e last t w o p h a l a n g e s o f t h e s e c o n d ( T u b b y ) . 

D E F O R M I T Y : C H A N G E S . — T h e first p h a l a n x o f t h e t o e , as m e n t i o n e d 

a b o v e , is in e x t e n s i o n , t h e s e c o n d is flexed ; t h e t h i rd m a y b e flexed, e x t e n d e d , 

o r in a s t ra ight l ine w i t h t h e s e c o n d ( T u b b y ) . 

A corn f o r m s o v e r t he p r o m i n e n t first i n t e rpha langea l j o i n t , a n d this c o r n , 

w h i c h m a y b e c o m e in f l amed , is t h e m o s t t r o u b l e s o m e s y m p t o m o f t h e d e f o r m i t y . 

T h e la tera l l i g a m e n t s o f t h e j o i n t are s h o r t e n e d , h o l d i n g i t in t h e d e f o r m e d 

p o s i t i o n . T h e skin b e n e a t h t h e t o e is c o n t r a c t e d , a n d a l so t he l o n g flexor a n d 

e x t e n s o r t e n d o n s . 

T r e a t m e n t . — 

S L I G H T C A S E S . — C o r r e c t shoes m u s t b e w o r n , a n d ca re m u s t b e t aken , in 

t he case o f g r o w i n g ch i ld ren , t h a t ne i the r shoes n o t s t o c k i n g s are t o o shor t . 

A smal l sp l in t is w o r n w i t h i n t h e s h o e , a n d t h e t o e s h o u l d a l w a y s b e sp l in t ed 

a t n igh t . I t s h o u l d b e f r e q u e n t l y m a n i p u l a t e d . 

S E V E R E C A S E S . — 

SURGICAL TREATMENT. — ( 1 ) T h e t o e m a y b e f o r c i b l y s t r a igh tened b y 

m a n i p u l a t i o n u n d e r an anaesthetic. ( 2 ) C o n t r a c t e d l i g a m e n t s a n d t e n d o n s 

m a y b e d i v i d e d . ( 3 ) T h e first i n t e rpha langea l j o i n t m a y b e e x c i s e d , in o r d e r 

t o p r o d u c e anky los i s . 

Post-operative Treatment.— 

the joint is to be movable, pas s ive m o v e m e n t s m a y b e g i v e n . A f t e r 

s i m p l e m a n i p u l a t i o n t h e y m a y b e b e g u n a t o n c e . I f t h e e x t e n s o r t e n d o n w a s 

seve red , t he t o e m u s t n o t b e flexed b e y o n d t h e p o s i t i o n in w h i c h i t is p u t u p 

f o r th ree w e e k s , a n d n o t forcibly flexed f o r s ix w e e k s . 

If the joint is to be ankylosed n o m o v e m e n t s m u s t b e g i v e n unt i l u n i o n is 

firm, w h e n exerc i ses f o r t h e o t h e r j o i n t s o f t he t o e are b e g u n . T h e p a t i e n t is 

gene ra l l y a l l o w e d t o w a l k s o o n af ter t h e o p e r a t i o n , b u t wea r s a sma l l t oe - sp l i n t 

ins ide his b o o t unt i l t he anky los i s is q u i t e firm. 
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CHAPTER XV11 

DEFORMITIES OF THE SPINE 

I. Antero - posterior curves : Kyphosis — Lordosis —- Kypho - lordosis — Flat-back. 
II. Lateral curves : Scoliosis—-Torticollis. III . Pott's disease. 

I . A N T E R O - P O S T E R I O R C U R V E S 

V A R I E T I E S . — { I ) Kyphosis; ( 2 ) Lordosis ; ( 3 ) Kypho-lordosis ; ( 4 ) Flat-back. 

1. I n kyphosis, r o u n d b a c k ' , t he re is an e x a g g e r a t i o n o f t h e n o r m a l b a c k -

w a r d c u r v e in t h e t h o r a c i c r eg ion , th is c u r v e e n c r o a c h i n g o n t h e n o r m a l l o rdos i s , 

o r f o r w a r d c u r v e , in b o t h t he c e r v i c a l a n d l u m b a r r eg ions . T h e c o n d i t i o n is 

i n v a r i a b l y a c c o m p a n i e d b y ' r o u n d s h o u l d e r s ' ; wh i l e o t h e r s igns o f w e a k n e s s 

o r d e f e c t i v e pos tu r a l ref lex are o f t en p r e s e n t — f o r e x a m p l e , flat-foot. 

2 . I n lordosis, ' h o l l o w - b a c k ' , t he l u m b a r c u r v e f o r w a r d is inc reased . T h e 

p e l v i c t i l t m a y b e i nc rea sed o r dec r ea sed , i .e. , t h e p e l v i s m a y b e t i l t ed f o r w a r d 

o r b a c k w a r d . 

3. Kypho-lordosis cons i s t s o f an e x a g g e r a t i o n o f b o t h c u r v e s . 

4 . Flat-back : in th is far less c o m m o n c o n d i t i o n , b o t h t h o r a c i c a n d l u m b a r 

c u r v e s are d i m i n i s h e d , a n d t h e sp ine is nea r l y s t ra ight . 

K Y P H O S I S 

(Kyphosis Arcuata. Round Back) 

T h i s d e f o r m i t y m a y m a k e its a p p e a r a n c e a t a n y p e r i o d o f l i fe , b u t is m o s t 

c o m m o n in c h i l d h o o d , a d o l e s c e n c e , o r o l d age . 

C A U S E S . — 

IN INFANCY AND CHILDHOOD.— 
1. Fa i lu re o f d e v e l o p m e n t o f t he n o r m a l c u r v e s o f t h e sp ine . A t b i r th , t h e 

sp ine has o n e l o n g b a c k w a r d c u r v e ; t h e o t h e r c u r v e s d e v e l o p la ter . 
2 . R i c k e t s (see C h a p t e r X V I I I ) . 

3 . W e a k n e s s o r para lys i s o f l ong i t ud ina l b a c k m u s c l e s . 

4 . N a s a l o b s t r u c t i o n s , w h i c h , b y caus ing a flat o r p i g e o n ches t , p r o d u c e a 
c o r r e s p o n d i n g l y r o u n d b a c k a n d shou lde r s . 

5. T h e w e a r i n g o f b a d l y - m a d e c l o t h e s , o r c l o t h e s w h i c h h a v e b e e n o u t g r o w n , 
e spec i a l l y a m o n g gir ls . T h e g a r m e n t s are t o o n a r r o w a n d t o o t i g h t ac ross 
t he ches t ; o r t h e m e r e w e i g h t o f t he c l o t h e s , s u s p e n d e d f r o m t h e shou lde r s , 
m a y p r o d u c e t h e c o n d i t i o n . 

6. F ina l l y , a n d m o s t c o m m o n l y , hab i tua l b a d p o s t u r e , o f t en a c q u i r e d a t 
s c h o o l . T h e s c h o o l furni ture m a y b e t o b l a m e — t h e desks m a y b e t o o l o w , 
o r t h e s u p p o r t f o r t h e b a c k i n a d e q u a t e ; t h e c h i l d m a y b e suffering f r o m 
u n d e t e c t e d de fec t s o f s igh t o r hear ing , o r m a y c o n s t a n t l y a s s u m e an i n c o r r e c t 
a t t i t ude in wr i t i ng , e t c . N a t u r a l l y , s u c h ch i ld ren m u s t b e p r e d i s p o s e d t o t h e 
d e f o r m i t y b y m u s c u l a r w e a k n e s s o r ref lex d e f i c i e n c y , s ince m a n y ch i ld ren a n d 
adu l t s c o n s t a n t l y a s s u m e e x t r e m e l y b a d pos tu r e s w i t h o u t e v e r a c q u i r i n g an 
a c t u a l d e f o r m i t y . 
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K y p h o s i s is c o m m o n e r in gir ls t h a n in b o y s . 

IN ADOLESCENCE AND ADULT LIFE .—Besides hab i tua l b a d p o s t u r e , t h e 

c o n d i t i o n m a y b e b r o u g h t a b o u t b y cer ta in o c c u p a t i o n s , v i z . , t h o s e en t a i l i ng 

t h e c a r r y i n g o f h e a v y w e i g h t s , o r m u c h s t o o p i n g ; b y arthri t is o r r h e u m a t i s m ; 

b y l u n g af fec t ions in w h i c h b o t h lungs are i n v o l v e d , e .g. , e m p h y s e m a ; a n d b y 

v a r i o u s p a r a l y t i c c o n d i t i o n s . 

IN OLD AGE .—The causes m a y b e s imi la r t o t h o s e o p e r a t i v e a t a n ear l ie r 

t i m e o f l ife, o r t h e d e f o r m i t y m a y s i m p l y b e d u e t o m u s c u l a r w e a k n e s s . 

D E F O R M I T Y . — T h e b a c k is r o u n d e d , t h e h e a d ca r r i ed f o r w a r d , a n d t h e 

ches t flat. T h e shou lde r s a lso are r o u n d , t h e scapulae b e i n g t o o far f o r w a r d 

o n t he ches t w a l l . 

P A T H O L O G I C A L C H A N G E S . — T h i s d e f o r m i t y , l ike o the r s , m a y b e d i v i d e d 

i n t o th ree degrees o r s tages (see p . 2 1 0 ) . 

MUSCLES AND LIGAMENTS.— 
The pectoral muscles are shortened. T h i s c o n t r a c t u r e interferes w i t h 

t he m o b i l i t y o f t h e t h o r a x , a n d h e n c e w i t h resp i ra t ion , e s p e c i a l l y w i t h full 

insp i ra t ion . T h e u p p e r pa r t s o f t h e longitudinal back muscles are stretched and 

weak, as are t he transverse back muscles, e spec i a l l y t he r h o m b o i d s a n d the 

m i d d l e pa r t o f t h e t rapez ius . 

The posterior ligaments o f t he ve r t eb ra l c o l u m n are l e n g t h e n e d , a n d 

t h o s e o n t h e anterior aspect are s h o r t e n e d . 

BONES.—In t h e l a te s tages , t h e vertebrae m a y b e c o m e w e d g e - s h a p e d , i .e . , 

m u c h n a r r o w e r in f ron t t h a n b e h i n d , o w i n g t o t he pressure o n thei r an te r io r 

m a r g i n s . 

T r e a t m e n t of K y p h o s i s 

G e n e r a l a n d M e d i c a l T r e a t m e n t . — 

1. T h e genera l hea l th m u s t r e c e i v e a t t en t ion , s ince s u c h pa t i en t s are o f t en 

de l i ca t e , the i r w e a k n e s s b e i n g e i ther t h e cause o r t h e effect o f t he d e f o r m i t y . 

A n y p r e d i s p o s i n g causes , s u c h as sho r t s ight , nasa l o b s t r u c t i o n s , e t c . , wi l l b e 

t r e a t e d b y t he p h y s i c i a n o r su rgeon . 

2 . T h e m o t h e r m u s t b e i n s t r u c t e d t o see t h a t t he ch i ld ' s c l o t h e s are n o t 

t o o t i gh t . If, in a gir l , t h e c l o t h e s are s u s p e n d e d f r o m the shou lde r s , t h e 

s h o u l d e r s t raps s h o u l d b e so a r ranged t ha t t h e w e i g h t d o e s no t fall near t he 

p o i n t s o f t he shou lde r s , d r a g g i n g t h e m f o r w a r d . 

3. T h e pa t i en t ' s habitual posture m u s t b e c o r r e c t e d , a n d t h o s e in c h a r g e 

o f a k y p h o t i c c h i l d s h o u l d b e m a d e t o u n d e r s t a n d the i m p o r t a n c e o f th is . 

P h y s i c a l T r e a t m e n t . — 

M A S S A G E is o f l i t t le use a lone , e x c e p t in infants , a n d in cases o f def ini te 

m u s c l e w e a k n e s s o r fibrositis, w h e n t h e pa t i en t m a y suffer f r o m b a c k a c h e . In 

cases of fibrositis, f r ic t ions s h o u l d b e g i v e n t o all t he a f fec ted par t s o f t he 

m u s c l e s , a n d t he m a s s a g e s h o u l d b e d e e p . 

I n o r d i n a r y cases , t h e b a c k m a y b e m a s s a g e d af ter exe rc i ses t o r e m o v e 

p r o d u c t s o f fa t igue f r o m the m u s c l e s ; e fneurage , k n e a d i n g , a n d pe t r i ssage 

m a y b e u s e d f o r th is p u r p o s e ; a l so h a c k i n g , t o nou r i sh a n d c o n t r a c t t he 

s t r e t c h e d m u s c l e s . 

R E S T is an i m p o r t a n t f a c t o r in t he t r e a t m e n t . T h e pa t i en t s h o u l d lie d o w n 

f o r a sho r t t i m e b e f o r e a n d af ter t r e a t m e n t . She m a y lie p r o n e o r sup ine , o r 

e a c h in tu rn . S ince f e w ch i ld ren wi l l lie still f o r l o n g , the i r rest i nc ludes a 

ce r ta in a m o u n t o f exe rc i se ; in t h e p r o n e p o s i t i o n , t he b a c k m u s c l e s are u s e d 

in rais ing t h e h e a d , in t h e sup ine p o s i t i o n , t he a b d o m i n a l m u s c l e s (For res te r -

B r o w n ) . I f t h e c h i l d lies o n he r b a c k o n t he floor, a low c u s h i o n s h o u l d b e 

p r o v i d e d f o r he r h e a d ; o t h e r w i s e t h e d i s c o m f o r t wi l l c ause he r n e v e r t o b e 

still a t al l . C r o o k - l y i n g is a be t t e r p o s i t i o n t h a n ly ing . 
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E X E R C I S E S . — 

I . FIRST DEGREE, OR POSTURAL, CURVES 

P o s t u r a l c u r v e s are t o b e t r e a t e d b y spec ia l d o u b l e - s i d e d exe rc i ses f o r t h e 

l o n g i t u d i n a l a n d t r ansve r se b a c k m u s c l e s , fitted i n t o a s c h e m e o f gene ra l 

exe rc i se s a r r a n g e d o n t h e usua l m o d e l . 

MOBILITY EXERCISES s h o u l d b e g i v e n i f the re is a n y t e n d e n c y t o stiffness, 

o r i f t h e p e c t o r a l m u s c l e s are shor t , b o t h t o s t r e t ch these m u s c l e s a n d a l so t o 

k e e p t h e t h o r a c i c sp ine f lex ib le . P a s s i v e m o v e m e n t s m a y b e u s e d f o r th i s 

p u r p o s e ( A r v e d s o n r e c o m m e n d s a rm-ro l l ings , t runk- ro l l ings , e t c . ) , b u t m o s t 

o f t h e v i g o r o u s free exerc i ses d e s i g n e d t o s t r e n g t h e n t he w e a k b a c k m u s c l e s 

h a v e a l so a m o b i l i z i n g ef fec t . 

SPECIAL EXERCISES FOR THE BACK MUSCLES.—These i n c l u d e exerc i ses 

f o r : ( 1 ) T h e l o n g i t u d i n a l b a c k m u s c l e s ; ( 2 ) T h e t r ansve r se b a c k m u s c l e s ; 

( 3 ) C o m b i n e d exerc i ses f o r b o t h t h e l o n g i t u d i n a l a n d t r ansve r se m u s c l e s . 

1. For the Longitudinal Back Muscles 

a. Head-extensions.— 

i. Forward-lying Head-raising.—-The p a t i e n t lies p r o n e , her f o r e h e a d 

res t ing o n he r c l a s p e d h a n d s , a n d raises a n d l o w e r s her h e a d . 

ii. Elboiv - grasp - stoop - stride - sitting Head - backward - bending.—The 

p a t i e n t c l a sps her e l b o w s w i t h her h a n d s b e h i n d he r b a c k , a n d carr ies he r h e a d 

b a c k w a r d s . 

I n these t w o exe rc i ses , t h e l o n g i t u d i n a l b a c k m u s c l e s w o r k c o n c e n t r i c a l l y 

a n d e c c e n t r i c a l l y in the i r inner r ange , t h e f o r c e o f g r a v i t y b e i n g u s e d as a resist-

a n c e . T h e s a m e resul t is o b t a i n e d b y g i v i n g res is ted m o v e m e n t s , in s u c h 

p o s i t i o n s as reach-grasp-s t r ide-s i t t ing , ta i lor -s i t t ing , o r h a n g i n g . 

iii. Free Head-backward-bendings in s t r ide - s tand ing o r -s i t t ing, c r o o k -

s i t t ing , o r ta i lor -s i t t ing . 

I n these m o v e m e n t s , t h e b a c k m u s c l e s d o n o t w o r k , b u t t h e flexors o f t h e 

h e a d a n d n e c k are u s e d in t h e o u t e r r ange , a n d so l e n g t h e n e d . 

b. Back-raisings.—Done c o n c e n t r i c a l l y a n d e c c e n t r i c a l l y in s t r ide-

s i t t ing , ta i lor -s i t t ing , o r knee-s i t t ing . 

c. 'General Correcting Position'. 

2 . For the Transverse Back Muscles 

a. 2-Arm-parting, i n r e ach - s t and ing o r -s i t t ing, r each-s toop-s t r ide - s i t t ing , 
o r r each- long-s i t t ing . 

I n these exerc i ses , t h e t r ansverse b a c k m u s c l e s a n d e x t e n s o r s o f t he s h o u l d e r 
w o r k in t h e inner , t h e a b d u c t o r s o f t h e scapulae a n d flexors o f t h e s h o u l d e r 
( t h e p e c t o r a l s ) in t h e o u t e r r ange . T h e res is ted f o r m o f th is exe rc i s e is t he 
S w e d i s h 2 - P l a n e - A r m - c a r r y i n g . 

b. Forward-bend 2-Elbow-backward-carrying in long-s i t t ing , ta i lor -s i t t ing , 
o r s t oop - s i t t i ng (see p . 7 2 ) . A l s o 2-Arm-flinging in t he s a m e s ta r t ing 
p o s i t i o n s . 

c. 2-Arm-bending and -stretching outward and backward. 

3. Combined Exercises for Both Longitudinal and Transverse 
Back Muscles 

a. Stretch - grasp - stoop - stride - standing Shoulder - pressing + Holding in 

corrected position.—The pa t i en t , in s t re tch-s t r ide-s tand ing , b e n d s f o r w a r d a n d 
g rasps o n e o f t h e wa l l -ba r s , a b o u t 2 - 2 £ feet f r o m t h e g r o u n d . B y a series o f 
sma l l flexion a n d e x t e n s i o n m o v e m e n t s o f t he h ips , she p r o d u c e s a s t r e t ch ing 
o f t h e p e c t o r a l m u s c l e s . She f o l l o w s this b y c o n t r a c t i n g b o t h l ong i t ud ina l 
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a n d t ransverse b a c k m u s c l e s , a n d so flattening t he b a c k a n d shou lde r s , a n d th is 

p o s i t i o n she h o l d s f o r a sho r t t i m e . T h e exe rc i se is t h e n r epea t ed . L o w e r 

bars m a y b e g r a s p e d as t h e p a t i e n t i m p r o v e s . Care m u s t b e t a k e n n o t t o a l l o w 

her t o h o l l o w her b a c k as she rises t o t he e rec t p o s i t i o n a t t he e n d o f t h e 

exe rc i s e . 

b. Yard-sittifig 2-Arm-rotation-out with Head-backward-bending. 

c. Static Corrections.—These i n c l u d e : — 

1. Neck - r e s t - , h e a v e - , o r ta lk-s i t t ing o r - s tanding . 

2 . A r c h - ( l e g ) - f o r w a r d - l y i n g , w i t h f o o t s u p p o r t . 

3. M a r c h i n g w i t h a b o o k o n t h e head . 

4 . M a r c h i n g w i t h a s t i ck h e l d b e h i n d t he h e a d ( a r m s in h e a v e - g r a s p 

p o s i t i o n ) . 

5. N e c k - r e s t m a r c h i n g . 

6. Cor r ec t s i t t ing a n d s t and ing . 

7 . B a l a n c e w a l k i n g o n t h e b a l a n c i n g f o r m o r b o o m . 

BREATHING EXERCISES, e spec i a l l y i n sp i r a to ry m o v e m e n t s , are n e e d e d t o 

s t r e t ch t he pec to ra l s , e x p a n d t h e ches t , a n d increase t h e r ange o f r esp i ra t ion . 

PRECAUTIONS AGAINST LORDOSIS.—1. S ince m o s t exerc i ses t h a t c o r r e c t 

k y p h o s i s t e n d t o increase lo rdos i s , careful a t t e n t i o n m u s t b e p a i d t o t h e c h o i c e 

o f starting positions, s o t h a t th i s t e n d e n c y m a y b e c o u n t e r a c t e d . 

Long-sitting, tailor-sitting, a n d crook-sitting positions m a y b e u s e d f o r a r m 

a n d h e a d exerc i ses ( e .g . , f o r 2 - A r m - p a r t i n g , a n d f o r 2 - A r m - b e n d i n g a n d 

- s t r e t c h i n g ) ; in long-s i t t ing , t h e o p e r a t o r m u s t see t h a t t he pa t i en t d o e s n o t 

t h rus t he r h e a d f o r w a r d . 

Crook-lying s h o u l d in all cases r ep l ace t h e l y i n g p o s i t i o n ; e .g. , f o r 2 - K n e e -

upra i s ing a n d - lower ing , o r its res is ted f o r m . 

Arch-position s h o u l d n o t b e u s e d w h e r e the re is a t e n d e n c y t o l o r d o s i s , 

b e c a u s e it s t re tches t he a b d o m i n a l m u s c l e s . Arch-hanging is o n l y su i t ab le f o r 

a l o n g k y p h o s i s e x t e n d i n g d o w n i n t o t h e l u m b a r r eg ion , o r f o r a k y p h o s i s 

c o m b i n e d w i t h flat-back. A r c h i n g b a c k w a r d s wh i l e in t h e f o r w a r d - l y i n g o r 

l e g - f o r w a r d - l y i n g p o s i t i o n is t h e o r e t i c a l l y c o r r e c t ; b u t p r a c t i c a l l y i t is a l m o s t 

i m p o s s i b l e t o conf ine th is a r c h i n g t o t he t h o r a c i c r eg ion . 

Stoop-position m a y b e u s e d f o r m a n y o f t h e t r u n k exerc i ses , t h e flexion 

o f t he h ips p r e v e n t i n g lo rdos i s in m o s t pa t i en t s . 

2 . The abdominal exercises o f t h e t a b l e s h o u l d b e t h o s e in w h i c h these 

m u s c l e s are u s e d in t h e inner r ange . S t r o n g s ta t ic exerc i ses ( e .g . , T runk - r a i s ing 

a n d - b a c k w a r d - f a l l i n g ) s h o u l d b e a v o i d e d . 

3. Lordosis should be carefully corrected i f i t o c c u r s du r ing a n y exe rc i s e . 

E s p e c i a l l y m u s t t h e p a t i e n t b e w a t c h e d wh i l e p e r f o r m i n g a n y m o v e m e n t in 

w h i c h t h e a r m s are ra i sed a b o v e shou lde r l eve l (see p . 2 6 0 ) . 

POSTURAL TREATMENT BY FREE EXERCISES ONLY.—Dr. A r v e d s o n , t o w h o m 

w e all o w e so m u c h , bases his t r e a t m e n t o f de fo rmi t i e s o n t h e s t r eng then ing o f 

pa r t i cu la r w e a k a n d s t r e t c h e d m u s c l e g r o u p s b y m e a n s o f res is ted exerc i ses , 

as w e l l as t h e s t r e t ch ing o f the i r s h o r t e n e d an tagon i s t s b y s o - c a l l e d pa s s ive 

m o v e m e n t , t h e la t te r b e i n g rea l ly a f o r m o f forced m o v e m e n t . I t has , h o w e v e r , 

b e e n t h e t e n d e n c y o f l a te y e a r s t o t r ea t t h e s e cases r a the r b y free t h a n b y 

resis ted exerc i ses , t h e i d e a b e i n g t h a t t h e p o s t u r e o f t h e b o d y as a whole n e e d s 

a t t en t ion , ra ther t h a n a n y s ingle m u s c l e g r o u p , s ince t h e t r o u b l e is c a u s e d as 

a rule n o t so m u c h b y defini te m u s c l e w e a k n e s s as b y s o m e d e f e c t in t h e p o s t u r a l 

ref lex ( p . 2 6 3 ) . T h i s is u n d o u b t e d l y t rue in m o s t cases . I f t h e exerc i ses are 

t o b e free, i t is a d v i s a b l e , w h e n poss ib l e , t o t r ea t t h e c h i l d r e n i n small classes, 

so t h a t t h e y shal l h a v e t h e s t imulus o f e a c h o t h e r ' s p r e s e n c e , a n d o f m o v e m e n t s 

ca r r i ed o u t in h a r m o n y w i t h o the r s , a n d a t t h e s a m e t i m e a d u e share o f t h e 

g y m n a s t ' s a t t en t ion . T h e w o r k s h o u l d b e in t h e h a n d s o f a sk i l led t e ache r , 
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w h o s h o u l d h a v e a t least s o m e k n o w l e d g e o f e d u c a t i o n a l m e t h o d s , a n d w h o is 

c a p a b l e o f ge t t i ng t h e bes t o u t o f t h e c lass . T h e r h y t h m , t h e a c t i v i t y , t h e 

m a r c h i n g a n d runn ing exerc i ses wi l l s t imu la t e t h e ch i ld ren , a n d m u s i c m a y w e l l 

b e u sed as an a u x i l i a r y t o t h e dril l . B a d p o s t u r e s h o u l d b e ca re fu l ly c o r r e c t e d 

t h r o u g h o u t t h e t r e a t m e n t . 

Exe rc i s e s d e s i g n e d t o increase , o r t o p rese rve , m o b i l i t y o f t h e sp ine a n d t h o r a x , 

a n d t o c o r r e c t t h e p o s t u r e o f t he h e a d , b a c k , a n d shou lde r s wi l l , o f cou r se , b e 

a specia l fea ture o f t he t a b l e . 

Games and folk dancing, E n g l i s h o r fo re ign , are u s e d b y m a n y t o p r o d u c e 

m o b i l i t y a n d i m p r o v e p o s t u r e . M o s t ch i ld ren l o v e d a n c i n g — a n d it is m o s t 

i m p o r t a n t t h a t t h e y s h o u l d enjoy the i r t r e a t m e n t . O t h e r s y s t e m s o f d a n c i n g , 

e.g. , t h a t t a u g h t b y Miss M a r g a r e t Morr i s , are a lso in use . T h e aesthetic v a l u e 

o f her d a n c e s a n d exe rc i s e s w i l l b e o b v i o u s t o all w h o h a v e b e e n fo r t una t e 

e n o u g h t o a t t e n d o n e o f he r d e m o n s t r a t i o n s . 

Th i s f o r m o f t r e a t m e n t is v a l u a b l e b o t h f r o m t h e p h y s i c a l a n d t h e p s y c h o -

log ica l p o i n t o f v i e w . I f i t b e t rue t h a t t h e p h y s i c a l p o s t u r e inf luences t h e 

m e n t a l a t t i tude , i t w o u l d s e e m pa r t i cu l a r l y i m p o r t a n t tha t , in these cases , w e 

s h o u l d s t r ive t o i m p r o v e t h e f o r m e r b y e v e r y m e a n s in o u r p o w e r . O n e c a n 

h a r d l y i m a g i n e t h a t a p e r s o n w h o s tands w i t h b e n t b a c k , h e a d th rus t f o r w a r d , 

n a r r o w e d ches t , a n d r o u n d e d shou lde r s is l i ke ly t o f ace t h e w o r l d w i t h t h e b e s t 

a n d m o s t c o u r a g e o u s a t t i t ude o f m i n d . T h e v e r y p o s e o f t he k y p h o t i c p a t i e n t 

sugges t s shr inking , t i m i d i t y , a n d t h e ' i n f e r io r i t y c o m p l e x ' , t h o u g h na tu ra l l y 

in m a n y cases t h e sugges t i on is q u i t e u n f o u n d e d . O n t h e o t h e r h a n d , s ince 

m i n d w o r k s o n b o d y e v e n m o r e p o w e r f u l l y t h a n b o d y o n m i n d , w e c a n n o t h e l p 

feel ing t ha t i f w e c a n inspire in these pa t i en t s c o n f i d e n c e , i nc r ea sed joie de 

vivre, fearlessness, a n d e n e r g y , w e shal l h a v e g o n e a l o n g w a y t o w a r d s c o r r e c t i n g 

thei r b a d b o d i l y a t t i t ude . T h e t e a c h e r w i t h e n o u g h p e r s o n a l i t y t o insp i re her 

pa t ien t s w i t h e n t h u s i a s m a n d o b t a i n the i r c o - o p e r a t i o n has m o r e t h a n ha l f 

e f fec ted the i r cu re . 

A ch i l d w h o m u s t p e r f o r c e b e t r e a t e d a l o n e m a y d o s imi lar exe rc i ses , a n d , 

in her case a l so , t h e p i a n o o r g r a m o p h o n e m a y b e a g rea t h e l p . S ince she 

c a n n o t h a v e t h e s t imulus o f c o n c e r t e d m o v e m e n t , her t a b l e s h o u l d b e c o n s t a n t l y 

va r i ed , a n d she m u s t b e k e p t in te res ted a t all c o s t s . S w e d i s h res is ted exe rc i ses 

m a y a l te rna te w i t h free m o v e m e n t s . 

M r . Bel l i s C l a y t o n r e c o m m e n d s se l f - co r rec t ion b e f o r e a m i r r o r f o r these a n d 

o t h e r sp ina l cases , a n d this s h o u l d p r o v e useful f o r ch i ld ren a n d adu l t s t r e a t e d 

a t h o m e . 

I I . SECOND AND THIRD DEGREE, OR STRUCTURAL, CURVES 
AIMS OF TREATMENT.—When a pa t i en t w i t h a s t ruc tura l k y p h o s i s c o m e s 

fo r t r e a t m e n t , t h e first t h i n g n e e d e d is t o mobilize the spine as far as p o s s i b l e 

b y s t r e tch ing t h e so f t pa r t s . I n t h i rd degree cases l i t t le i m p r o v e m e n t c a n b e 

e x p e c t e d ; all w e shall a t t e m p t is t o m o b i l i z e t he t h o r a x , so as t o r e d u c e inter-

ference w i t h resp i ra t ion t o a m i n i m u m . 

L a t e r , w e shal l t r y def in i te ly t o correct t h e d e f o r m i t y , s t r eng then w e a k 

musc l e s , a n d i m p r o v e t h e p o s t u r e gene ra l ly . 

METHOD.—The pa t i en t ' s first table cons i s t s m a i n l y o f m o b i l i z i n g a n d s t r e t ch -

ing exerc i ses , a n d o f b rea th ing . T h e f o r m e r i n c l u d e s u c h passive m o v e m e n t s 

as T runk - ro l l i ng a n d C h e s t - e x p a n s i o n , o r active m o b i l i t y exe rc i ses as ' S a w i n g ' , 

q u i c k T r u n k - r o t a t i o n , A l t e r n a t e s ide -bend ing , Back- ra i s ing , a n d 2 - E l b o w -

b a c k w a r d - c a r r y i n g . 

Cor rec t b rea th ing is t a u g h t , spec ia l p r o m i n e n c e b e i n g g i v e n t o i n sp i r a to ry 

exerc i ses . H a n g i n g in t h e head- suspens ion a p p a r a t u s is v e r y e f fec t ive , b e c a u s e 

t h e w h o l e sp ine is s t r e t ched in this p o s i t i o n . 

17 
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W h e n a decided improvement in mobility has taken place, de f in i te ly c o r r e c t i v e 

exerc i ses m a y b e b e g u n , pas s ive s t re tch ings o f t h e c o n t r a c t e d s t ruc tu res b e i n g 

i m m e d i a t e l y f o l l o w e d b y a c t i v e c o n t r a c t i o n s o f t h e s t r e t c h e d m u s c l e s . F o r 

ins tance , a n y pas s ive m o v e m e n t b r i ng ing a b o u t h y p e r e x t e n s i o n o f t h e t h o r a c i c 

sp ine , s u c h as S t r e t c h - g r a s p - c r o o k - l y i n g P a s s i v e C h e s t - e x p a n s i o n m a y b e 

f o l l o w e d b y an a c t i v e H e a d - e x t e n s i o n aga ins t g r a v i t y o r an A r c h - f o r w a r d - l y i n g 

p o s i t i o n ; o r a pas s ive C h e s t - e x p a n s i o n in neck- res t , p r o d u c i n g s t r e t ch ing o f 

t he pec to r a l s , b y 2 - A r m - p a r t i n g , 2 -Arm-f l ing ing , o r 2 - E l b o w - b a c k w a r d - c a r r y i n g , 

o r t he c o r r e s p o n d i n g res is ted exerc i ses . I t is o f t en poss ib l e , h o w e v e r , t o o b t a i n 

b o t h t h e a b o v e effects in o n e exe rc i se ; e .g. , in (Ta i lo r - s i t t ing ) 2 - E l b o w -

b a c k w a r d - c a r r y i n g t h e p e c t o r a l s are s t r e t ched b y t h e j e r k a t t he e n d o f t h e 

q u i c k b a c k w a r d m o v e m e n t o f t h e a r m , wh i l e t h e t r ansverse b a c k m u s c l e s are 

s h o r t e n e d b y w o r k i n g in the i r i nne r r ange . 

S o m e mobility exercises s h o u l d a l w a y s b e r e t a ined in t h e s c h e m e , a n d b r e a t h i n g 

exerc i ses in l y i n g , s i t t ing, a n d s t a n d i n g m u s t b e c o n t i n u e d . 

PRECAUTIONS AGAINST LORDOSIS.—These are neces sa ry as in p o s t u r a l 

cases ; a n d a b d o m i n a l exerc i ses m u s t b e a s s iduous ly p rac t i s ed . 

OTHER STRETCHING AND MOBILITY EXERCISES.— 
1. Stretch-grasp-knee-sitting Chest-downpressing.—This is a w e l l - k n o w n 

exe rc i se . T h e p a t i e n t sits o n he r heels , g rasps t h e wa l l -ba r in f ron t o f he r 

a b o u t e igh teen i nches f r o m t h e g r o u n d , a n d tr ies t o f o r c e h e r c h e s t d o w n w a r d 

t o t h e floor. L o w e r bars m a y b e g r a s p e d as t h e c o n d i t i o n i m p r o v e s . T h i s is 

rea l ly a v a r i a n t o f S t r e t ch -g rasp - s toop- s t r ide - s t and ing Shou lde r -p res s ing -f 

H o l d i n g , t he exe rc i s e d e s c r i b e d a b o v e , b u t c a n b e u s e d f o r pa t i en t s w i t h l o n g 

hams t r ings b e c a u s e t h e k n e e s are k e p t flexed. M o r e o v e r , t h e d a n g e r o f l o rdos i s 

w h e n rising t o t h e e r ec t p o s i t i o n is e l im ina t ed . T h e exe rc i s e is c o r r e c t i v e as 

we l l as p r o d u c t i v e o f m o b i l i t y . 

2 . Klapp's Stretching Exercise.—The pa t i en t knee ls w i t h t h ighs u p r i g h t 

a n d h a n d s ( t u r n e d i n w a r d s ) o n t h e floor. She l o w e r s t h e b o d y t i l l t h e c h e s t is 

b r o u g h t as nea r t h e floor as pos s ib l e . She t h e n s t re tches he r a r m s as far f o r w a r d 

as she c a n . ( T h i s g e n e r a l l y p r o d u c e s lo rdos i s . ) 

3. Mr. Bellis Clayton's Crawling Exercises.—These are d e s i g n e d b o t h t o 

o b t a i n m o b i l i t y a n d a lso t o exe rc i se t he w e a k m u s c l e s . A n a c c o u n t o f 

t h e m wil l b e f o u n d in t h e final c h a p t e r s o f h is Physio-therapy in General 

Practice. 

4 . Strap Exercises.—These are spec i a l l y a d v o c a t e d b y D r . T i m b e r g , o f 

St . T h o m a s ' s H o s p i t a l , a n d o the r s . O n e o f these , d e v i s e d f o r t h e t r e a t m e n t 

o f k y p h o s i s o r k y p h o - l o r d o s i s , is as f o l l o w s : — 

T h e pa t i en t lies o n he r b a c k o n a p l in th , a n d , w i t h a r m s ra ised a b o v e he r 

head , g rasps a w a l l - b a r o r s o m e o t h e r s u p p o r t . O n e s t r ap is p l a c e d ac ros s t h e 

a b d o m e n , a n d t h e g y m n a s t , s t and ing as t r ide t h e pa t i en t , p l aces o n e f o o t o n 

e i ther e n d o f th is s t rap , so h o l d i n g t h e a b d o m e n d o w n a n d p r e v e n t i n g l o rdos i s . 

T h e o t h e r s t r ap is pa s sed b e n e a t h t h e m a x i m u m c o n v e x i t y o f t h e k y p h o s i s , 

a n d t he o p e r a t o r , h o l d i n g it b y t h e hand les , pu l l s in an u p w a r d d i r e c t i o n , t hus 

a p p l y i n g pressure t o a n d c o r r e c t i n g t he c u r v e . 

S t ruc tura l cases are difficult t o t rea t , a n d o f t en d i s a p p o i n t i n g in the i r resul ts . 

T h e t e n d e n c y n o w a d a y s is t o d i s c a r d pressures o r s t r ong pa s s ive c o r r e c t i o n s , 

a n d t o t rea t e v e n s t ruc tura l cases b y m e a n s o f free exerc i ses . P e r h a p s a c o m -

b i n a t i o n o f S w e d i s h r e m e d i a l exerc i ses a n d free g y m n a s t i c s , o r o f t h e bes t 

features o f all s y s t e m s , is m o s t sa t i s fac to ry . Crawl ing , s t rap , o r m i r r o r exerc i ses 

m a y b e u s e d as ' s p e c i a l s ' . 

Home exercises are o n l y a d v i s a b l e i f the re is s o m e l i k e l i h o o d o f the i r 

b e i n g c o n s c i e n t i o u s l y a n d in te l l igen t ly d o n e . O t h e r w i s e , t h e y are w o r s e t h a n 

useless . 
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L O R D O S I S 

C A U S E S . — 

1. L o r d o s i s m a y b e s i m p l y a c o m p e n s a t o r y d e f o r m i t y t o k y p h o s i s , o r t o 

c o n d i t i o n s i n v o l v i n g t h e h ip - jo in t , e . g . , b i la tera l c o n g e n i t a l d i s l o c a t i o n o f t he 

h ip , o r t ube rcu los i s o f t h e h i p i n v o l v i n g t he f ixa t ion o f t he j o i n t in flexion, e t c . 

(see p . 2 6 3 , a n d Fig. 1 3 0 ) . * 

2 . W e a k n e s s o r para lys i s o f t h e a b d o m i n a l m u s c l e s , t h e flexors o f t h e l u m b a r 

sp ine . 

3. A n hab i tua l i n c o r r e c t p o s t u r e , o r a w r o n g idea o f t he c o r r e c t p o s t u r e . I n 

t he f o r m e r case , t h e pa t i en t g e n e r a l l y s t ands w i t h t h e p e l v i s t i p p e d b a c k w a r d s 

a n d t he a b d o m e n p r o t r u d i n g ; in t h e lat ter , she d r a w s in t h e a b d o m i n a l wa l l , 

a n d t ips t h e pe lv i s f o r w a r d , so t h a t t h e g lu tea l r e g i o n b e c o m e s u n d u l y p r o m i -

nent , a n d t h e l u m b a r sp ine a r c h e d . 

4 . Careless g y m n a s t i c t r e a t m e n t o f k y p h o s i s , o r c o n t i n u a l p r a c t i c e o f b a c k -

w a r d b e n d i n g exerc i ses . 

P A T H O L O G I C A L C H A N G E S . — 

MUSCLES AND LIGAMENTS.— 
1. The abdominal muscles are s t r e t ched , t h e l u m b a r m u s c l e s c o n t r a c t e d . 

2 . The hamstrings are a l so a f fec ted . I f t h e pe lv i s is t i p p e d f o r w a r d , 

t h e y are l e n g t h e n e d ; i f b a c k w a r d , t h e y are s h o r t e n e d . 

3. The ligaments o n t h e f ron t o f t h e sp ine are l e n g t h e n e d , t h o s e o n t he 

b a c k s h o r t e n e d . 

BONES.—Bony c h a n g e is u n c o m m o n in l o rdos i s . 

M O B I L I T Y is r a re ly m u c h i m p a i r e d in t he sp ine , b u t t he shor tness o f the 

hams t r ings c o n s i d e r a b l y l imi t s flexion o f t he h ip . 

T r e a t m e n t of L o r d o s i s 

I t r a re ly falls t o o u r l o t t o dea l w i t h th i s c o n d i t i o n a lone , as i t is in m o s t cases 

f o u n d in c o n n e c t i o n w i t h k y p h o s i s o r s o m e o t h e r d e f o r m i t y , o r is t he resul t o f 

w e a k a b d o m i n a l m u s c l e s af ter p r e g n a n c y , l o n g i l lness, e t c . I f it is p resen t a lone , 

as a resul t o f b a d p o s t u r e , w e m u s t o f c o u r s e g u a r d aga ins t t he d e v e l o p m e n t 

o f a c o m p e n s a t o r y k y p h o s i s . 

T h e a ims o f t r e a t m e n t wi l l b e t o m o b i l i z e a n d s t r e t ch t h e l u m b a r sp ine i f 

its r ange o f m o v e m e n t is d i m i n i s h e d ; t o s t r e t ch t h e hams t r ings i f s h o r t e n e d ; 

a n d t o s t r eng then a n d sho r t en t he a b d o m i n a l m u s c l e s . 

P h y s i c a l T r e a t m e n t . — 

M A S S A G E . — T h i s is n o t r equ i r ed unless b a c k a c h e is a s y m p t o m , b u t m a y b e 

used af ter exe rc i se , as in k y p h o s i s . 

E X E R C I S E S . — 

MOBILITY AND PASSIVE STRETCHING.—All q u i c k a n d s t r o n g t r u n k m o v e -

m e n t s r o u n d the t ransverse ( f ron ta l ) ax i s m o b i l i z e t he l u m b a r sp ine a n d s t r e t ch 

t he hams t r ings , e .g. , ' H e w i n g ' , S t r e t ch - s t and ing F o r w a r d - a n d d o w n w a r d -

b e n d i n g , R e a c h - l o n g - s i t t i n g F o r w a r d - b e n d i n g ( t o u c h i n g t o e s ) , e t c . T h e 

o p e r a t o r s h o u l d see t h a t t he l u m b a r sp ine is n o t hyperextended a t t he e n d o f 

a n y o f these m o v e m e n t s . T h i s is m o s t l i ab le t o h a p p e n as t h e pa t i en t raises 

herse l f af ter t h e d o w n w a r d m o v e m e n t o f ' H e w i n g ' , o r F o r w a r d - a n d d o w n w a r d -

b e n d i n g , b e c a u s e o f t he ra i sed p o s i t i o n o f t h e a r m s . Crook- s i t t i ng -pos i t i on , 

t he knees s ecu red b y a s t rap , is r e c o m m e n d e d b y A r v e d s o n . T h i s is su i t ab l e 

f o r a p a t i e n t w i t h long hams t r ings . 

* The original trouble may be even lower down the limb, e.g., in some deformity 
of knee or ankle. 
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ACTIVE CONTRACTIONS FOR THE ABDOMINAL MUSCLES.—Many exerc i ses 

o f t he k i n d m e n t i o n e d a b o v e c o m b i n e a c t i v e c o n t r a c t i o n w i t h pas s ive s t r e t ch ing . 

1. Starting Positions.—Long-sitting is, par excellence, t h e p o s i t i o n f o r 

lo rdos i s , s ince i t is i m p o s s i b l e t o h o l l o w t h e l u m b a r sp ine in th is a t t i t ude . C r o o k -

o r ta i lor-s i t t ing m a y t a k e its p l a c e i f t h e hams t r ings are l o n g . C r o o k - l y i n g 

a n d s toop - s i t t i ng are a l so g o o d s ta r t ing pos i t i ons , t h o u g h it is p o s s i b l e f o r t h e 

pa t i en t t o h o l l o w his b a c k in e i ther . 

2 . All the Inner Range 'Straight' Abdominal Exercises—that is, t h o s e in 

w h i c h these m u s c l e s a c t as flexors o f t h e sp ine—are e x c e l l e n t f o r l o rdos i s . 

R e a c h - l o n g - s i t t i n g F o r w a r d - b e n d i n g ( t o u c h i n g t h e t o e s ) serves t h e t r eb le p u r p o s e 

o f s t r e t ch ing t h e hams t r ings , s t r e t ch ing t h e sp ine , a n d sho r t en ing t h e a b -

d o m i n a l s . 'General Correcting Position' is a v e r y g o o d exe rc i se , s ince i t a v o i d s 

t h e poss ib i l i t y o f e n d i n g in a b a d p o s i t i o n , w h i c h is s u c h a pi t fa l l in F o r w a r d -

a n d d o w n w a r d - b e n d i n g s . A b d o m i n a l c o n t r a c t i o n s , w i t h o r w i t h o u t b r ea th ing , 

are a l so e x c e l l e n t . Strong s ta t ic a b d o m i n a l exerc i ses s h o u l d n o t b e used . ( F o r 

add i t i ona l free exerc i ses , see C h a p t e r X X I I I . ) 

3 . Leg and Abdominal Exercises Combined.—Single k n e e - u p d r a w i n g s and 

leg-l i f t ings cause s t a t i c c o n t r a c t i o n o f t h e a b d o m i n a l s . S u c h exerc i ses , e .g . 

' b i c y c l i n g m o v e m e n t ' ( A l t e r n a t e knee- ra i s ing) m a y b e g i v e n in ( h e a v e -

g r a s p - ) c r o o k - l y i n g , p r o v i d e d t h e g y m n a s t is careful t o see t h a t t he p a t i e n t ' s 

l u m b a r sp ine is k e p t flat t h r o u g h o u t . Double K n e e - ( o r l eg - ) ra is ing a n d 

l o w e r i n g , so o f t en r e c o m m e n d e d , has t he d i s a d v a n t a g e — e v e n in c r o o k - l y i n g 

— o f o f t en a c t u a l l y producing l o rdos i s a t i ts b e g i n n i n g , b e c a u s e o f t h e f o r w a r d 

d r a g o f t h e s t r o n g l y w o r k i n g p soas o n its sp ina l o r ig in . I f this e x e r c i s e , o r 

i ts r e s i s t ed f o r m , is u s e d at all , t h e p a t i e n t s h o u l d b e m a d e t o c o n t r a c t he r 

a b d o m i n a l w a l l be fo r e b e g i n n i n g t o raise t h e knees . 

If the pelvic tilt is increased ( i .e . , i f t he pe lv i s is t i p p e d f o r w a r d ) , t he r e 

m a y b e w e a k n e s s o f t h e g lu te i as we l l as o f t he a b d o m i n a l s , a n d spec ia l exe rc i ses 

f o r these m u s c l e s s h o u l d b e i n c l u d e d in t he s c h e m e . 

PRECAUTIONS AGAINST KYPHOSIS.—These cons i s t in g i v i n g exerc i ses in 

pos i t i ons c o r r e c t i v e o f t h a t d e f o r m i t y ; e .g. , h e a v e - g r a s p , neck- res t o r y a r d -

s i t t ing o r - s t and ing ; in careful supe rv i s i on o f t he p o s t u r e o f t h e pa t i en t ' s h e a d -

a n d shou lders du r ing exerc i se ; a n d in spec ia l m o v e m e n t s f o r t he b a c k a n d 

shou lde r m u s c l e s . 

F o r a r m exerc i ses , see below, KYPHO-LORDOSIS. 

K Y P H O - L O R D O S I S 

T h i s , b e i n g m e r e l y a c o m b i n a t i o n o f t h e t w o p r e c e d i n g c o n d i t i o n s , d o e s n o t 

n e e d fur ther de sc r ip t i on . I n m o s t cases , b u t n o t in all , t he k y p h o s i s is t h e 

p r i m a r y c o n d i t i o n . 

T r e a t m e n t . — 

Since in nea r ly e v e r y case a t r e a t m e n t f o r k y p h o s i s o r lo rdos i s is p r a c t i c a l l y 

a t r e a t m e n t f o r k y p h o - l o r d o s i s , l i t t le m o r e n e e d b e sa id o n th is s u b j e c t . 

E X E R C I S E S . — T h e exe rc i ses f o r b a c k musc l e s s h o u l d b e g i v e n w i t h t h e 
l u m b a r spine h e l d c o r r e c t e d ; t h o s e f o r t he a b d o m i n a l s , w i t h t he t h o r a c i c 
sp ine e x t e n d e d a n d t h e shou lders h e l d w e l l b a c k . S t r e t ch -g rasp - s toop-s t r ide -
s t and ing Shou lder -p ress ing + H o l d i n g in c o r r e c t e d p o s i t i o n (see p . 2 5 5 ) is 
o n e o f t he bes t exerc i ses f o r th is d e f o r m i t y . I t is useful b o t h in pos tu r a l a n d 
in s t ruc tura l cases . C rook- s i t t i ng pos i t i on , a t t he wal l -bars , w i t h a c u s h i o n 
b e h i n d t he t h o r a c i c sp ine , is r e c o m m e n d e d b y A r v e d s o n . 

ARM EXERCISES.—Exercises in w h i c h t h e a r m s are ra ised a b o v e t he h e a d 
a l w a y s p resen t a di f f icul ty , s ince t he pa t i en t h o l l o w s t h e l u m b a r sp ine in t h e 
last phase o f t he m o v e m e n t , o w i n g t o t h e u p w a r d a n d b a c k w a r d d r a g o f t h e 
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pec to ra l s o n t he t h o r a x . T o p r e v e n t this , t h e exerc i ses m a y b e g i v e n 

as f o l l o w s : 

1. C r o o k - l y i n g — t h e pa t i en t raises t he r igh t a r m f o r w a r d a n d u p w a r d , 

a n d flexes t he left h i p ; she t h e n l o w e r s these , wh i l e flexing t he r ight h ip a n d 

rais ing the left a r m (Fig. 1 2 5 ) . 

2 . C r o o k - l y i n g — s h e flexes o n e leg , e .g. , t he r ight , o n t he a b d o m e n , a n d k e e p s 

it there wh i l e she swings b o t h a r m s f o r w a r d a n d u p w a r d o v e r he r h e a d , a n d t he n 

d o w n aga in t o her s ide th ree t i m e s . She t h e n rep laces t h e r igh t h i p in t h e 

c r o o k pos i t i on , flexes t h e 

left o n t he a b d o m e n , a n d 

repeats t h e a r m m o v e -

m e n t . She n e x t p r o -

gresses t o : 

3. C r o o k - l y i n g 2 - A r m -
upf l ing ing a n d l o w e r i n g . 
A s the a rms are flung 
f o r w a r d , t h e pa t i en t 
d r a w s in her a b d o m i n a l 
musc l e s pressing; her Fig. 125.—Arm exercise for kypho-lordosis (No. 1). Full 

, . ' . . . . i flexion of left hip combined with elevation of right arm. 

l u m b a r sp ine aga ins t t he 

g r o u n d . 

4 . B a c k - l e a n - s t a n d i n g , w i t h t he feet a b o u t o n e f o o t ( o r m o r e ) f r o m the w a l l — 

2-Arm-ra i s ing f o r w a r d a n d u p w a r d , t he sp ine b e i n g p ressed aga ins t t he wa l l 

as in ' G e n e r a l C o r r e c t i n g P o s i t i o n ' . 

F L A T - B A C K 

Thi s c o n d i t i o n is t o o u n c o m m o n t o a p p e a r o f t e n in o u r d e p a r t m e n t s . 

T r e a t m e n t . — 

H e r e w e h a v e t o t r y a n d increase i n s t ead o f diminish t h e n o r m a l c u r v e s . I f 

t he case is o n e o f k y p h o s i s c o m b i n e d w i t h flatness in t h e l u m b a r r e g i o n , w e shal l 

t rea t t h e k y p h o s i s , a t t e m p t i n g at t h e s a m e t i m e t o produce a l o rdos i s . H e r e 

t h e arch positions m a y b e f ree ly used , a n d o t h e r exe rc i ses are n o t diff icult t o 

find. T h e l o n g s t ra ight sp ine w i t h ne i ther o f t he n o r m a l c u r v e s d e v e l o p e d is 

a m o r e difficult p r o p o s i t i o n . W e c a n o n l y m o b i l i z e t h e sp ine , s t r eng then t h e 

l u m b a r a n d c e r v i c a l e x t e nso r s , g i v e e x p i r a t o r y exerc i ses , a n d t r y t o p r o d u c e a 

sense o f c o r r e c t p o s t u r e . Crawl ing exerc i ses m a y b e useful , a n d free g y m n a s t i c s 

are i n d i c a t e d . 

I I . L A T E R A L C U R V E S 

T h e s e c o n s i s t o f : ( 1 ) Scoliosis ; a n d ( 2 ) Torticollis. T h e la t te r , t h o u g h n o t 

s t r i c t l y a sp ina l d e f o r m i t y , m a y e n d b y p r o d u c i n g o n e . 

S C O L I O S I S 

B y the t e r m scoliosis is m e a n t a b e n d i n g o f t he ve r t eb r a l c o l u m n t o o n e s i d e 
c o m b i n e d w i t h r o t a t i o n o f t h e b o d i e s o f t h e vertebrae t o w a r d s t h e convexity o f 
t he c u r v e . 

M E C H A N I C S . — T h e l ine o f g r a v i t y o f t he h u m a n b o d y is an i m a g i n a r y l ine 

d r a w n ve r t i c a l l y d o w n w a r d s t h r o u g h the cen t r e o f t h e b o d y f r o m t h e c r o w n 

o f t he h e a d t o a p o i n t b e t w e e n t h e t w o feet , o n e i ther s ide o f w h i c h l ine t h e 

w e i g h t is equa l . T h e w e i g h t is a l so e q u a l in f ron t o f a n d b e h i n d it . T h e l ine 

represents t h e d i r e c t i o n o f t h e pul l o f g r a v i t y , i .e. , o f t h e f o r c e b y w h i c h t he 

ea r th a t t rac t s o t h e r o b j e c t s t o w a r d s its o w n cen t r e . T h i s f o r c e a l w a y s ac t s 

a t r ight angles t o t h e ea r th ' s su r f ace—tha t is, i f an o b j e c t b e d r o p p e d f r o m a 

he igh t it m u s t a l w a y s fall p e r p e n d i c u l a r l y . (Fig. 126 . ) 
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I f t he b o d y is t o b a l a n c e p r o p e r l y a n d w i t h o u t effort , t he l ine o f g r a v i t y 

m u s t fall we l l w i t h i n t he base , o r s u p p o r t i n g a rea—tha t is, t h e s p a c e o c c u p i e d 

b y t h e t w o feet u p o n t h e f loor . F o r pe r f ec t b a l a n c e , 

in t h e e rec t pos i t i on , t he l ine s h o u l d fall r igh t t h r o u g h 

t h e cen t r e o f t h e base . 

If, in inc l in ing t he b o d y t o t h e r igh t o r t o t he left , i t 

w e r e s i m p l y b e n t t o t h e s ide , t h e m o v e m e n t t a k i n g 

p l a c e , let us say , b e t w e e n t h e in te rve r t eb ra l j o i n t s 

o n l y , t h e l ine o f g r a v i t y w o u l d n o l o n g e r fall w i th in 

t h e area c o v e r e d b y t he feet , b u t ou t s ide th is a rea o n 

o n e s ide o r t h e o t h e r ; o r i f t he b o d y w e r e b e n t 

f o r w a r d o r b a c k w a r d at t h e h ip - jo in t s , o r a t t h e 

in ve r t eb ra l j o i n t s , t he l ine o f g r a v i t y w o u l d s imi la r ly 

fall in f ron t o f o r b e h i n d t he base . I n e i ther case , 

t he b a l a n c e o f t h e b o d y c o u l d n o t b e m a i n t a i n e d at 

all w i t h o u t s u p p o r t . 

H o w is i t t h e n t h a t w e are ab le t o s t a n d in s t o o p - , 

a rch- o r s ide -a rch-s tand ing p o s i t i o n a t all ? F o r t h e 

reason t h a t in t he first case ( s t o o p - s t a n d i n g ) w e m a k e 

u p f o r h a v i n g ca r r i ed o n e pa r t o f o u r b o d y f o r w a r d 

b y c a r r y i n g a n o t h e r pa r t b a c k w a r d ; t h a t is, w e fall 

b a c k w a r d a t t h e ank le - jo in t , so t h a t t he h i p a n d 

g lu tea l reg ions are ca r r i ed b a c k w a r d s , a n d so b a l a n c e is 

m a i n t a i n e d . I n b e n d i n g b a c k w a r d ( a r ch - s t and ing ) t h e 

o p p o s i t e m o v e m e n t t akes p l a c e a t t h e ank le , a n d 

t h e a b d o m e n a n d pe lv i s are ca r r i ed f o r w a r d s . S imi -

lar ly , in b e n d i n g t o t he s ide , e.g. , t o t he r igh t s ide , w e 

c a r r y t h e o p p o s i t e ( le f t ) h i p o u t w a r d , p r o d u c i n g 

a b d u c t i o n in t h e r igh t h i p a n d a d d u c t i o n in t he left . (Figs. 1 2 6 , 127 . ) 

Fig. 126.—Line of gravity. 
A , Anterior view ; B 5 Lateral 
view. 

Fig. 127.—Position of line of gravity in bending : A , Forward 
B, Backward ; C? Sideways. 

Fig. 128.—Angle'of 
pull of gravity on the 
flexed spine. 

B u t e v e n if, b y th is m e a n s , t h e l ine o f g r a v i t y is k e p t w i th in t h e base , t o 

s t a n d w i t h the b o d y b e n t , e v e n s l igh t ly , in a n y d i r ec t ion , i m p o s e s a s train o n 
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the musc l e s o n t he s ide f r o m w h i c h t h e b e n d i n g t akes p l a c e , b e c a u s e t he f o r c e 

o f g r a v i t y , i n s t ead o f fa l l ing t h r o u g h t h e c e n t r e o f t h e b o d y , pu l l s o n t h e f l exed 

u p p e r pa r t a t an ang le . T h e m o r e t h e b o d y is b e n t , t h e g rea te r is t h e ang le 

o f its pu l l , a n d t h e g rea te r t h e s train o n t h e m u s c l e s . (Fig. 128 . ) I f th is b e n d 

is fixed, as in s o m e cases o f scol ios is , t h e pa t i en t wi l l t e n d t o re l i eve t h e s train 

b y b e n d i n g his sp ine in t he o p p o s i t e d i r e c t i o n a t a h ighe r o r a l o w e r l eve l . I n 

o t h e r w o r d s , he compensates. 

These fac ts h a v e t o b o r n e in m i n d in c o n s i d e r i n g t h e c a u s a t i o n a n d 

d e v e l o p m e n t o f sco l ios i s , k y p h o s i s , a n d , in fac t , o f all de fo rmi t i e s . I n sco l ios i s , 

t he t r o u b l e n e e d n o t b e g i n in t h e v e r t e b r a l c o l u m n itself. I t m a y h a v e its 

o r ig in in t h e feet , knees , h ips , o r e v e n in t he a rms . I f a p e r s o n has o n e leg , e .g. , 

t he r ight , shor t e r t h a n t h e o the r , t he pe lv i s wi l l b e l o w e r o n t h e r igh t s ide . I f 

t he spine w e r e k e p t in its n o r m a l r e l a t ionsh ip t o t h e pe lv i s , i .e. , a t r igh t ang les , 

t he w h o l e b o d y w o u l d b e ca r r i ed o v e r t o t h e r ight . T h i s cons t i t u t e s a c u r v e 

w i t h the convexity to the left. T o o b v i a t e th is , he c o m p e n s a t e s b y flexing 

his l u m b a r sp ine t o t h e left , t h u s f o r m i n g a s e c o n d c u r v e w i t h i ts convexity 

to the right, so as t o k e e p his h e a d in a l ine w i t h his s a c r u m a n d b r i n g t h e l ine o f 

g r a v i t y b a c k t o its m e d i a n p o s i t i o n . T h e l u m b a r c u r v e m a y in t u rn p r o d u c e 

a th i rd c u r v e a b o v e i t (left 

t h o r a c i c ) a n d this aga in 

m a y c o m p e n s a t e e v e n 

h igher (right c e r v i c a l ) . T h e 

s a m e p r o c e s s m a y t a k e 

p l a c e f r o m a b o v e d o w n -

w a r d s , b e g i n n i n g w i t h t h e 

c e r v i c a l sp ine o r s h o u l d e r 

g i rd le . (Fig. 1 2 9 ) . 

T h e s a m e t h i n g h a p p e n s 

in t he case o f t h e a n t e r o -

pos t e r io r c u r v e s . I f a 

pe r son has b o t h h ips fixed 

in a s l igh t ly flexed pos i t i on , 

he has w h a t a m o u n t s t o a 

c u r v e w i t h its c o n v e x i t y 

b a c k w a r d . T o c o m p e n s a t e 

fo r this , a n d k e e p his b o d y 

upr igh t , he b e n d s his sp ine 

b a c k w a r d , p r o d u c i n g a 

c u r v e w i t h its c o n v e x i t y 

f o r w a r d in t h e l u m b a r r eg ion ( lo rdos i s ) . T h i s in its t u rn is c o m p e n s a t e d 

b y a c u r v e w i t h t he c o n v e x i t y b a c k w a r d in t h e t h o r a c i c r e g i o n ( k y p h o s i s ) , 

a n d s o m e t i m e s b y a final c u r v e , c o n v e x f o r w a r d s , in t h e c e r v i c a l r eg ion . 

T h e an t e ro -pos t e r io r cu rva tu re s , as we l l as t h e lateral , m a y b e g i n in t h e 

u p p e r pa r t o f t h e sp ine , p r o d u c i n g c o m p e n s a t o r y c u r v e s b e l o w t h e m . 

(Fig. 1 3 0 . ) 

T H E P O S T U R A L R E F L E X . — N o r m a l l y , t h e b o d y is k e p t in t h e c o r r e c t 

pos tu re b y t h e beau t i fu l ly b a l a n c e d a c t i o n — t h a t is, b y t he tone—of m u s c l e s 

o n b o t h s ides o f t h e t r u n k ( w e m u s t n o t f o r g e t t h a t th is i nc ludes t h e m u s c l e s 

o n t he f ront , as we l l as t h o s e o n t h e b a c k , o f the b o d y ) , a n d b y t he efficient 

w o r k i n g o f t h e ne rves w h i c h c o n t r o l th is t y p e o f m u s c u l a r a c t i v i t y . T h e s a m e 

is t rue o f all t he o t h e r par t s o f t h e b o d y — t h e feet , legs , e t c . , b e i n g k e p t in t h e 

c o r r e c t p o s i t i o n b y m e a n s o f this ' p o s t u r a l ' t o n e o f t he m u s c l e s . T h i s f o r m o f 

w o r k d o e s n o t p r o d u c e fa t igue in t h e s a m e w a y as d o v o l u n t a r y c o n t r a c t i o n s 

o f t he s a m e m u s c l e s . I f a m a n b e a s k e d t o e x t e n d his sp ine , o r e v e n his knee 

;HT 

A B C 

Fig. 129.—Diagram to illustrate development or compen-
satory curves in scoliosis. A , Shows shortened leg on the 
right side ; pelvis tilted downwards on this side. Pelvis and 
spine at right angles to it constitute Curve 1, convex to left. 
This is compensated by Curve 2, a lumbar curve convex to right. 
B , The right lumbar curve compensated by Curve 3, left 
thoracic. C , The left thoracic curve compensated by Curve 4, 
right cervical. 
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r e p e a t e d l y , t h e m u s c l e s wil l s o o n t i re ; y e t h e c a n r e m a i n in a s i t t ing o r s t a n d i n g 

p o s i t i o n fo r a v e r y l o n g t i m e . 

I t is n o t u n d e r s t o o d e x a c t l y w h a t m e c h a n i s m is r e spons ib l e f o r t h e m a i n -

t e n a n c e o f th is ' p o s t u r a l r e f l ex ' . I t is sa id b y s o m e t o b e ca r r i ed o u t b y m e a n s 

o f s y m p a t h e t i c fibres w h i c h g o t o t he sarcoplasm o f t he m u s c l e s , w h e r e a s t h e 

o r d i n a r y m o t o r fibres f o r v o l u n t a r y c o n t r a c t i o n g o t o t h e sarcostyles o r m u s c l e 

fibrils. T h e p a t h o f t h e ref lex is m u c h in d o u b t . T h e afferent impu l se s 

p r o b a b l y pass u p w a r d s b y w a y o f t h e c o l u m n s o f G o l l a n d B u r d a e h ( the p a t h s 

f o r m u s c l e sense) t o t he p o n s , a n d t h e n c e 

t o t h e c e r e b e l l u m ; s o m e fibres m a y a l so 

a s c e n d in t h e d i r e c t c e r e b e l l a r a n d a n t e r o -

la tera l t r a c t s . T h e efferent impu l ses m a y 

re turn b y w a y o f t h e ves t i bu lo - sp ina l t r ac t , 

t h e an te r io r h o r n s , a n d t he s y m p a t h e t i c 

gang l i a t o t he pe r iphe ra l ne rves . (Fig. 1 3 1 . ) 

A B C 

Fig. 130.—Diagram to illustrate development of 
compensatory curves in kypho-lordosis. A , Shows 
flexed hip, with pelvis tilted forward. This constitutes 
Curve 1, with convexity backward. This is compen-
sated by Curve 2, hyper-extension of lumbar spine 
(lordosis). B , The lordosis compensated by Curve 3, 
flexion of thoracic spine (kyphosis). C , The kyphosis 
compensated by Curve 4, a curve with convexity 
forward in cervical region. 

Fig. 131.—-Possible path of the 
postural reflex. A , Cerebellum ; B , 
Cell of Deiter's nucleus; C , Laby-
rinth of ear ; D , Vestibulo-spinal 
tract; E , Anterior-horn cell; F , 
Sympathetic chain; G , Joint; \-\, 
Tendon ; J , Muscle ; K, Cell of 
nucleus gracilis or cuneatus; L , 
Direct cerebellar tract; M , Part of 
columns of Coll and Burdaeh ; N , 
Part of Gower's (antero-lateral) 
tract; O , Posterior-root ganglion 
cell; p , Peripheral motor nerve. 

V A R I E T I E S . — T h e var ie t ies o f scol ios is 

m a y b e classif ied as f o l l o w s : — 

1 . SIMPLE CURVES, cons i s t ing o f a s ingle 

c u r v e in o n e d i r e c t i o n o n l y : (a) Cervical; 

(b) Thoracic (genera l ly , i f n o t v e r y c o r r e c t l y , 

k n o w n as ' d o r s a l ' ) ; (c) Lumbar; (d) Long 

C c u r v e , i n v o l v i n g t h e w h o l e , o r a large 

pa r t o f t he sp ine (Fig. 1 3 2 ) . T h e s i m p l e 

c u r v e s are g e n e r a l l y — t h o u g h n o t a l w a y s — 

pos tu ra l (see below), s ince as s o o n as a s imple c u r v e b e c o m e s fixed, it u sua l ly 

c o m p e n s a t e s a b o v e o r b e l o w . 

2 . COMPOUND CURVES, cons i s t ing o f t w o o r m o r e c u r v e s in different d i rec -

t ions . T h u s w e m a y h a v e : (a) Double curves ( S c u r v e s ) , e .g . , c e r v i c o - d o r s a l , 

o r d o r s o - l u m b a r (Fig. 1 3 3 ) ; (b) Triple curves, c e r v i c o - d o r s o - l u m b a r ; (c) 

Quadruple curves ( rare) , w h i c h cons i s t o f f o u r c u r v e s d i s t r i bu ted o v e r t h e 

th ree r eg ions o f t he sp ine . 

C A U S E S . — A s regards the i r cause , cases o f scol ios is m a y b e d i v i d e d i n t o t w o 

classes— primary a n d secondary. 

i 
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DEFORMITIES OF THE SPINE 2 6 5 

1 . PRIMARY SCOLIOSIS arises s p o n t a n e o u s l y , n o t as t h e resul t o f a n y 

p r e v i o u s k n o w n d i sab i l i ty . I t is d u e p r e s u m a b l y t o s o m e d e f i c i e n c y o f t h e 

pos tu ra l m e c h a n i s m , o r t o genera l m u s c u l a r w e a k n e s s . 

2 . SECONDARY SCOLIOSIS is t he resul t o f s o m e p r e v i o u s l y ex i s t i ng d e f o r m i t y 

o r disease. S o m e o f t h e c o m m o n e s t causes are as f o l l o w s :— 

Deformities in other Parts of the Body.—The 

c u r v e m a y b e c o m p e n s a t o r y t o o t h e r de fo rmi t i e s 

o f n e c k , a r m , leg , o r t r u n k — c o n g e n i t a l , p a r a l y t i c , 

r i c k e t y , o r s ta t ic ; e s p e c -

ia l ly t o a n y w h i c h cause 

t he l o w e r ex t r emi t i e s t o b e 

o f u n e q u a l l eng th . 

Tuberculous Disease 

of the Hip.— I f t h e h ip is 

sho r t ened b y b e i n g fixed 

in flexion o n l y , t h e c o n -

v e x i t y o f t h e c u r v e is t o 

t he s ide o f t h e shortened 

leg , t he pe lv i s b e i n g l o w e r 

o n this s ide ; i f t he h i p is 

a l so adducted, t he c o n -

v e x i t y is t o w a r d s t h e sound 

s ide b e c a u s e t he pa t ien t , in 

t r y i n g t o g e t t h e a f fec ted 

leg t o t he ve r t i ca l pos i t i on , 

raises t he pe lv i s o n th is 

s ide ( s ince n o m o v e m e n t 

c a n t a k e p l a c e in t he h ip - j o in t ) w a l k i n g o n t h e t o e s o f th is f o o t . (Fig. 1 3 4 . ) 

Unilateral Paralysis of Abdominal or Back Muscles, or Psoas, t he 

c o n c a v i t y o f t he c u r v e b e i n g t o w a r d t he h e a l t h y s ide , o w i n g t o t h e u n o p p o s e d 

pul l o f t he n o r m a l musc le s . 

Fig. 132.—Scoliosis. 
C curve. 

133.—Scoliosis. 
S curve. 

A B 

Fig. 134.—Diagram to illustrate scoliosis resulting from tuberculous disease of the hip. 
A, Right hip fixed in flexion only. The result is a long C curve convex to the right ( !) or a 
simple lumbar curve in the same direction (2). B , Right hip fixed in flexion and adduction (1). 
The result is a lumbar (or long C) curve convex to the left (2). 

Injuries to the Spine. 

Unilateral Lung Disease (p leur i sy , e m p y e m a , e t c . ) in w h i c h e i ther o n e 
s ide o f t he t h o r a x is b o u n d d o w n b y adhes ions , o r else o n e l u n g has c o l l a p s e d 
a l t oge the r . T h i s p r o d u c e s a c u r v e c o n v e x t o t he s o u n d s ide . 

LEFT :J 
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Congenital Causes.—There is a f o r m o f c o n g e n i t a l sco l ios i s w i t h m a l -

f o r m a t i o n o f s o m e o f t he vertebrae. 

Hysteria.—Hysterical scol ios is is o c c a s i o n a l l y seen. 

S c o l i o s i s is m o r e c o m m o n in g i r l s t h a n in b o y s . 

P A T H O L O G I C A L C H A N G E S . — C a s e s o f scol ios is m a y b e d i v i d e d , l ike t h o s e 

o f o t h e r de fo rmi t i e s , i n t o th ree degrees (see p . 2 1 0 ) , t h e first m e r e l y p o s t u r a l 

( the t e r m ' f u n c t i o n a l ' , s o m e t i m e s a p p l i e d t o th is c lass , is mis l ead ing , a n d s h o u l d 

b e a v o i d e d ) , t h e s e c o n d a n d th i rd b e i n g m a r k e d r e s p e c t i v e l y b y s l ight , a n d 

seve re , degrees o f s t ruc tura l c h a n g e . 

MUSCULAR AND LIGAMENTOUS CHANGES.—There is s t r e t ch ing o f all 

s t ruc tures o n t he c o n v e x s ide a n d sho r t en ing o f all t h o s e o n t he c o n c a v e s ide 

o f t h e c u r v e . 

BONY CHANGES.—These are p resen t in v a r y i n g degrees in t h e s e c o n d a n d 

th i rd s tages . I t m u s t b e r e m e m b e r e d t h a t t h e b e n d i n g o f t he sp ine in sco l ios i s 

is a l w a y s a c c o m p a n i e d b y rotation o f t h e b o d i e s o f t h e vertebrae t o w a r d s t h e 

c o n v e x i t y o f t h e c u r v e ; t he m o r e 

m a r k e d t he c u r v e , t he g rea te r t h e 

ro t a t i on . (Fig. 1 3 5 . ) 

Changes in the Vertebrce.— 

The vertebral bodies b e -

c o m e w e d g e - s h a p e d , o w i n g t o c o n -

s tan t pressure u p o n t h e m o n t h e 

s ide o f t h e c o n c a v i t y . 

The pedicles : T h a t o n t h e 

c o n v e x s ide b e c o m e s m o r e a n t e r o -

p o s t e r i o r in d i r ec t i on t h a n in t h e 

n o r m a l v e r t e b r a ; t h a t o n t h e 

Fig. i35.-:iiorizontai scheme of vertebra and c o n c a v e s ide is m o r e t r ansverse in 

ribs in scoliosis. d i r ec t i on ; a n d , b e i n g c o m p r e s s e d , 

b e c o m e s smal le r t h a n its f e l l o w . 

The lamince : T h a t o n t h e c o n v e x i t y o f the c u r v e lies m o r e t rans-

ve r se ly , a n d t h a t o n t h e s ide o f t h e c o n c a v i t y in a m o r e a n t e r o - p o s t e r i o r 

d i r ec t ion t h a n n o r m a l l y . T h e laminae are n o t m u c h a l t e red in shape . 

The transverse processes a l so are a l t e red in d i r ec t ion , t h a t o n t h e 

c o n v e x s ide b e i n g m o r e an te ro -pos te r io r , t h a t o n t h e c o n c a v e s ide m o r e t rans-

verse in d i r ec t ion . T h a t o n t he c o n v e x i t y o f t h e c u r v e is ca r r i ed fa r ther 

b a c k w a r d t h a n its f e l l o w , a n d the re fo re lies c lose r t o t h e sp inous p roce s s . 

The spinous processes are less a l t e red in p o s i t i o n t h a n the b o d i e s , o r 

a n y o t h e r pa r t o f t h e vertebrae. T h e s e p rocesses m a y b e a l m o s t , o r en t i r e ly , in 

t he m i d d l e l ine, so t h a t t h e s e v e r i t y o f t h e c u r v e m a y n o t b e a p p a r e n t f r o m 

the i r p o s i t i o n . T h e y are, h o w e v e r , gene ra l ly c u r v e d in s u c h a w a y t ha t t he t i p 

p o i n t s t o t he c o n v e x s ide . 

The articular processes m a y b e c o m e a n k y l o s e d w i t h t h o s e a b o v e 

a n d b e l o w . 

Changes in the Ribs and Thorax.—The r ibs o n t he s ide o f t h e c o n v e x i t y 

o f a t h o r a c i c c u r v e b e c o m e m o r e s h a r p l y b e n t a t the i r ang les , a n d b u l g e b a c k -

w a r d s , o w i n g t o t h e r o t a t i o n o f t h e ve r t eb r a l b o d i e s t o t h a t s ide ; a l so , t h e y 

s lope m o r e v e r t i c a l l y d o w n w a r d . T h e r e is a flattening o f t he ang les o n t h e 

c o n c a v e s ide , a n d t h e r ibs are m o r e h o r i z o n t a l in d i r ec t i on . A t t he f ron t o f 

the t h o r a x , the re is a c o m p e n s a t o r y flattening o f t h e r ibs o n t he s ide o f t he 

c o n v e x i t y , a n d a b u l g i n g o n t h e s ide o f t h e c o n c a v i t y . T h i s p r o d u c e s w h a t is 

k n o w n as t h e ' d i a g o n a l t h o r a x ' . (Fig. 1 3 5 . ) 

Changes in the Pelvis.—In l u m b a r c u r v e s , r o t a t i o n o f t h e pe lv i s , i f 

p resent , m a y s imi lar ly cause a ' d i a g o n a l p e l v i s ' . 
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THE VISCERA.—In severe cases the re m a y b e pressure o n , o r d i s p l a c e m e n t 

of, t h o r a c i c , a b d o m i n a l , o r p e l v i c o r g a n s . 

S Y M P T O M S A N D E X A M I N A T I O N O F A C A S E O F S C O L I O S I S . — T h e 

pa t ien t , s u i t a b l y dressed , s h o u l d b e p l a c e d in a g o o d l igh t w i t h her b a c k t o a 

w i n d o w . T h e w h o l e o f t h e b a c k s h o u l d b e v i s ib l e t o t h e e x a m i n e r , b u t i t is 

i nadv i sab le t o e x p o s e t h e p a t i e n t m o r e t h a n is neces sa ry . L i t t l e gir ls , e s p e c i a l l y 

t h o s e o f a s h y a n d n e r v o u s t e m p e r a m e n t , o f t e n b e c o m e a c u t e l y u n c o m f o r t a b l e 

a n d upse t i f r equ i r ed t o s t a n d u p b e f o r e o the r s in a m i n i m u m o f c l o t h i n g . T h i s 

s h o u l d n o t b e ins is ted u p o n , as n o t o n l y d o e s i t c ause u n h a p p i n e s s t o t h e c h i l d , 

b u t m a k e s it i m p o s s i b l e f o r t h e g y m n a s t t o d i s c o v e r w h a t he r o r d i n a r y p o s t u r e 

is , as she wi l l s t a n d stiffly w i t h all he r m u s c l e s in c o n t r a c t i o n . D a r k k n i c k e r s 

w i t h e las t ic a t t h e wa i s t f o r gir ls , w i t h a spec ia l g a r m e n t c o v e r i n g t h e c h e s t b u t 

l e a v i n g t h e b a c k e x p o s e d , a n d sho r t s o r s h o r t k n i c k e r b o c k e r s w i t h a b e l t f o r 

b o y s are su i t ab le f o r p u r p o s e s o f e x a m i n a t i o n , a n d m a y b e w o r n d u r i n g t h e 

p e r f o r m a n c e o f exe rc i ses . T h e fee t a n d legs s h o u l d b e ba r e . 

T h e feet s h o u l d b e a l i t t le apar t , b u t t h e p a t i e n t s h o u l d n o t b e t o l d t o s t a n d 

s t ra ight , a n d t h e o p e r a t o r s h o u l d w a i t a f e w m i n u t e s b e f o r e b e g i n n i n g he r 

e x a m i n a t i o n , so t h a t t h e p a t i e n t m a y a s s u m e he r h a b i t u a l p o s t u r e . 

T h e f o l l o w i n g p o i n t s s h o u l d b e ca re fu l ly n o t e d : — 

1. THE FEET .—Look f o r s igns o f f la t - foot , o r a n y o t h e r d e f o r m i t y o f f o o t 

o r t o e s . N o t e i f uni la tera l o r b i la tera l . 

2 . THE LEGS AND KNEES .—Look f o r s igns o f b o w legs , g e n u v a l g u m o r 

v a r u m , e t c . 

3. THE HIPS .—Look f o r c o x a va r a , o r s igns o f f i xed f l ex ion o r a d d u c t i o n 

o f e i ther h ip . N o t i c e i f the re is a n y w a s t i n g o f m u s c l e s in leg , t h igh , o r b u t t o c k . 

T h i s m a y p o i n t t o a s l ight a t t a c k o f pa ra lys i s in t h e pas t . 

4 . THE PELVIS.— 
a. See i f t h e pe lv i s is tilted laterally. T h i s sugges t s a d i f ference in t h e l e n g t h 

o f t he legs . N o t e this , a n d m e a s u r e la ter . 

b. L o o k f o r rotation o f t h e p e l v i s , o f t e n p r e sen t in a l u m b a r c u r v e . T h e h i p 

m a y b e r o t a t e d f o r w a r d e i ther o n t h e s ide o f t h e c o n v e x i t y o r o n t h a t o f t h e 

c o n c a v i t y . T h i s d e p e n d s o n t h e p o s i t i o n o f t h e las t l u m b a r v e r t e b r a a n d o f 

t h e s a c r u m . I f t h e y f o r m p a r t o f t h e ex i s t i ng l u m b a r c u r v e , t h e pe lv i s wi l l 

b e r o t a t e d f o r w a r d o n t h e s ide o f t h e c o n c a v i t y ; i f t h e y f o r m the b e g i n n i n g o f 

a c o m p e n s a t o r y c u r v e , t h e h i p wi l l b e f o r w a r d o n t h e s ide o f t h e c o n v e x i t y . 

I f t h e c u r v e e n d s w i t h t h e f o u r t h v e r t e b r a a n d t he re is n o c o m p e n s a t o r y c u r v e 

b e l o w , t he pe lv i s wi l l b e n o r m a l in p o s i t i o n . 

5. THE LUMBAR REGION.—Notice : — 

a. A n y o b v i o u s s igns o f la teral d e v i a t i o n . 

b. T h e c o m p a r a t i v e p r o m i n e n c e o f t h e i l iac cres ts . T h a t o n t h e c o n c a v e s ide 

wi l l appear t he h igher , b e c a u s e t h e so f t s t ruc tures are d r a w n a w a y f r o m t h a t 

s ide . 

c. T h e w i d t h o f t he b a c k o n t h e t w o sides o f t he sp ine . I t wi l l s o m e t i m e s 

a p p e a r w i d e r o n t h e c o n c a v e s ide . 

d. T h e c o n t o u r o f t he b o d y a t t h e wais t - l ine ; t h e ang le is a c c e n t u a t e d o n 

t he c o n c a v e s ide , d e c r e a s e d o r o b l i t e r a t e d o n t he c o n v e x . 

6. THE THORACIC REGION (Fig. 1 3 6 ) . — N o t i c e : — 

a. A n y o b v i o u s s igns o f la teral d e v i a t i o n . 

b. T h e re la t ive l eve l o f t h e shou lde r s ; t h a t o n t h e c o n v e x s ide is h igher , 

unless the re is a m a r k e d c e r v i c a l c u r v e in t he o p p o s i t e d i r ec t i on . 

c. T h e c o n t o u r o f t h e r ibs , w h i c h b u l g e b a c k w a r d o n t h e c o n v e x s ide o f t he 

c u r v e , a n d are f la t tened o n its c o n c a v i t y . 

d. T h e re la t ive p o s i t i o n o f t h e scapulae, as r ega rds the i r he igh t , r o t a t i on , a n d 

d i s t ance f r o m the ve r t eb r a l c o l u m n . O n the s ide o f t h e c o n v e x i t y o f a t h o r a c i c 
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c u r v e , t he s c a p u l a is ra ised a n d its in fe r io r ang le r o t a t e d o u t , a n d it lies fa r ther 

f r o m t h e ve r t eb r a l c o l u m n t h a n i t w o u l d i f t he sp ine w e r e n o r m a l , s ince it s l ips 

o u t w a r d s o v e r t h e s h a r p l y b e n t angles o f t he r ibs . T h e s c a p u l a o n t he c o n c a v e 

s ide is l o w e r , l y i n g v e r t i c a l l y , a n d c lo se r t h a n n o r m a l t o t he ve r t eb r a l c o l u m n , 

h a v i n g b e e n ca r r i ed i n w a r d s o v e r t h e f la t tened r ibs . 

e. T h e w i d t h o f t he b a c k . T h e b a c k appea r s w i d e r o n t h e c o n v e x s ide o w i n g 

t o t h e b u l g i n g r ibs . 

/ . F o l d s in t h e flesh o f t he b a c k . I n an S c u r v e a f o l d is seen pass ing u p w a r d s 

f r o m t h e r eg ion o f t h e 

wais t , a n d f o l l o w i n g t h e 

line o f t h e t h o r a c i c c o n -

c a v i t y . 

7. CERVICAL R E -
GION. — T h e f o l l o w i n g 

p o i n t s s h o u l d b e n o t e d : 

a. T h e p o s i t i o n o f t he 

head , a n d t he c o n t o u r s 

o f t h e t w o sides o f t h e 

n e c k . I n a c e r v i c a l 

c u r v e , t h e ang le b e -

t w e e n n e c k a n d s h o u l d e r 

is i nc r ea sed o n t he c o n -

v e x , d e c r e a s e d o n t h e 

c o n c a v e , s ide . 

b. T h e re la t ive l eve l 

o f t he ears . 

8. ANY PROMIN-
ENCE OF THE VERTEBRA: 
in a n y reg ion s h o u l d b e 

n o t e d . T h e y o f t e n a p -

pea r p r o m i n e n t a t t h e 

j u n c t i o n o f t w o c u r v e s . 

9. DISPLACEMENT 
OF THE TRUNK .—Notice 

w h e t h e r o n e a r m h a n g s 

fa r ther a w a y f r o m t h e 

b o d y t h a n t h e o the r , 

a n d w h e t h e r t h e w h o l e 

b o d y is ca r r i ed o v e r t o 

o n e s ide . T h i s is m o s t 

m a r k e d l y s o in fixed 

t h o r a c i c c u r v e s , w h e n 

t h e w h o l e t r u n k is d is -

p l a c e d t o w a r d s t he s ide 

o f t h e c o n v e x i t y . 

10 . ACCOMPANYING 
KYPHOSIS OR LORDOSIS 
s h o u l d b e n o t e d . 

1 1 . EXAMINATION OF THE WHOLE SPINE IN FLEXION.—The p a t i e n t is n o w 

t o l d t o b e n d f o r w a r d w i t h t h e b a c k r o u n d e d , t he a r m s h a n g i n g l o o s e l y , a n d 

t h e h e a d d o w n . T h e e x a m i n e r s t ands in f ron t o f her , a n d l o o k s a l o n g t h e sp ine . 

T h e la teral d e v i a t i o n a n d t he r o t a t i o n o f t he vertebrae are m u c h m o r e o b v i o u s 

in th is p o s i t i o n . ( M a n y g y m n a s t s prefer t o t a k e th is v i e w o f t h e b a c k first o f 

all , in o r d e r t o g e t a genera l idea o f t h e na ture o f t h e c u r v e o r c u r v e s ) . 

Fig. 136.—Examination for scoliosis.—A, Angle of neck and 
shoulder increased ; B, Flattened ribs on thoracic concavity ; 
C, Position of inferior angle of scapula ; D, Prominent vertebrae 
at the junction of the two curves ; E, Fold of flesh following line of 
thoracic concavity ; F, Angle at waist obliterated ; G, Inclination 
of pelvis; H , Level of ears; J , Angle of neck and shoulder 
decreased; K, Level of shoulders ; |_, Position of inferior angle of 
scapula ; M , Bulging ribs on thoracic convexity ; N , Position of 
arm, denoting displacement of trunk to side of thoracic con-
vexity ; O, Angle at waist accentuated ; p , Prominent hip on 
side of concavity. 
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1 2 . THE FRONT OF THE THORAX.— 
a. N o t i c e if t he b u l g i n g o f t h e r ibs o n o n e s ide , a n d t h e flattening o n t h e 

o ther , c o r r e s p o n d t o t h e d e f o r m i t y o b s e r v e d w h e n e x a m i n i n g t h e b a c k . 

b. W a t c h t he pa t i en t ' s b r ea th ing , a n d n o t e a n y p e c u l i a r i t y . 

P A L P A T I O N A N D M E A S U R E M E N T S . — T h e pa t i en t is p l a c e d o n a p l in th 

in the p r o n e p o s i t i o n . 

1. PAIN.—Feel f o r a n y t e n d e r spo t s in t h e m u s c l e s , e s p e c i a l l y o n t h e c o n v e x 

s ide o f t he c u r v e . Press e a c h v e r t e b r a a n d see if a n y p a i n is c a u s e d a n y w h e r e 

b y t h e pressure . I f s o , m a r k t h e v e r t e b r a a n d r e p o r t t o t h e d o c t o r . 

T h e pa t i en t is n o w p l a c e d in t h e sup ine p o s i t i o n . 

2 . VERIFY THE ROTATION OF THE PELVIS b y m e a s u r i n g t h e d i s t a n c e 

b e t w e e n t he an te r io r supe r io r sp ine o n e i ther s ide a n d t h e u m b i l i c u s . ( T h i s 

is n o t an entirely re l iable tes t , as t h e u m b i l i c u s is n o t a l w a y s e x a c t l y in t h e 

m i d d l e l ine . ) 

3. MEASURE THE LENGTH OF THE LEGS.—The m e a s u r e m e n t m a y b e t a k e n 

f r o m the an te r io r supe r io r sp ine t o t he in terna l m a l l e o l u s , o r f r o m t h e g r e a t 

t r o c h a n t e r t o t h e ex t e rna l m a l l e o l u s . T h e la t te r g i v e s t h e ac tua l l e n g t h o f t h e 

leg f r o m the g rea t t r o c h a n t e r d o w n w a r d s , b u t w o u l d n o t s h o w s u c h dif ferences 

in l eng th as w o u l d b e o c c a s i o n e d b y a b n o r m a l i t i e s o f t h e n e c k o f t he f e m u r , 

s u c h as c o x a v a r a ; o r o f t h e h ip - jo in t , such as t ube rcu los i s o r c o n g e n i t a l d i s lo -

c a t i o n . T h e f o r m e r m e a s u r e m e n t is, t he re fo re , t h e m o r e re l iab le . 

T E S T S F O R M O B I L I T Y . — 

1. L e t t he pa t i en t b e n d f o r w a r d , a n d t h e n t o b o t h sides in t h e flexed p o s i t i o n 

— n o t i n g a n y l im i t a t i on o f m o v e m e n t . 

2 . P l a c e her in t h e head - suspens ion appa ra tu s , if o n e is ava i l ab l e , a n d see 

if t he c u r v e is pa r t i a l ly o r c o m p l e t e l y o b l i t e r a t e d . 

3 . H a n g i n g b y t h e h a n d s is a t e s t f o r a l u m b a r c u r v e , b u t is o f l i t t le use in 

a t h o r a c i c , a n d o f n o n e in a c e r v i c a l , c u r v e . 

4 . I f t he c u r v e p r o v e s m o b i l e , t es t t he pa t i en t ' s ab i l i t y t o c o r r e c t her o w n 

p o s i t i o n . 

T r e a t m e n t of S c o l i o s i s 

P r o p h y l a c t i c T r e a t m e n t . — 

M u c h m i g h t b e sa id o n this v e r y i m p o r t a n t s u b j e c t , b u t a f e w w o r d s m u s t 

suffice here . 

1. A t t e n t i o n m u s t b e p a i d t o t he general health o f t h e ch i l d r en ; g o o d f o o d 

a n d h y g i e n e , p l e n t y o f fresh air a n d exe rc i se , w i t h sufficient rest , are all essent ia l . 

T h e last p o i n t is o f t en f o r g o t t e n . 

2 . Chi ldren o f t h e s c h o o l age are m o s t l i ab le t o d e v e l o p sco l ios i s . H a b i t u a l 

b a d pos tu r e s h o u l d b e c o r r e c t e d — k i n d l y ! — b y pa ren t s a n d t eache r s , a n d suit-

ab l e desks a n d chai rs s h o u l d b e p r o v i d e d . 

Spec ia l ca re is n e e d e d in t he case o f du l l a n d b a c k w a r d ch i ld ren , o r in t h a t 

o f t h e n e r v o u s a n d h igh ly - s t rung . N e i t h e r o f these classes has a n o r m a l l y 

f u n c t i o n i n g n e r v o u s s y s t e m , a n d t he pos tu ra l ref lex m a y b e def ic ient in e i ther . 

Chi ldren s h o u l d n o t b e k e p t t o o l o n g a t w o r k w i t h o u t an o p p o r t u n i t y f o r 

r e l axa t ion a n d exe rc i se . Girls in t h e s e c o n d a r y s c h o o l s are o f t e n sufferers 

f r o m o v e r w o r k . T h e large a m o u n t o f ' p r e p a r a t i o n ' , t h e c o n t i n u o u s c lasses 

w i t h o u t rest b e t w e e n t h e m , t he strain en ta i l ed b y f r equen t e x a m i n a t i o n s , a n d 

t he o v e r - o r g a n i z a t i o n o f t he ch i ld ' s w h o l e life, m a y l e a v e n o t i m e du r ing t h e 

d a y fo r a n y real r e l axa t i on at all . O n the o t h e r h a n d , these ch i ld ren benef i t 

b y t he g a m e s a n d g y m n a s t i c s t a u g h t in s u c h s c h o o l s . I t s h o u l d b e r e m e m b e r e d , 

h o w e v e r , t h a t s o m e t i m e s e i ther w o r k o r p l a y — o r b o t h — m a y b e o v e r - s t r e n u o u s 

fo r t h e w e a k e r ch i ld ren , a n d t h a t t h o u g h these g a m e s are a j o y a n d a s t imulus 

t o t h e m a j o r i t y , t he re are ch i ld ren t o w h o m t h e y are as m u c h a t a s k as the i r 
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s c h o o l - w o r k , a n d a less c o n g e n i a l t a sk at tha t . T h e freer life a t b o y s ' s c h o o l s 

i m p o s e s far less o f a s train, a n d m o s t b o y s o f t he p r e p a r a t o r y s c h o o l age are 

qu i t e c a p a b l e o f p r o t e c t i n g t h e m s e l v e s aga ins t o v e r w o r k ! 

3. Chi ld ren ' s b a c k s s h o u l d b e i n s p e c t e d at regular in te rva l s , s ince o n l y b y 

d e t e c t i n g t he c u r v a t u r e a t its v e r y b e g i n n i n g c a n a cu re b e o b t a i n e d . E d u c a t i o n 

o f pa ren t s o n th is s u b j e c t is m o s t neces sa ry . T h i s p r e c a u t i o n is o f spec ia l 

i m p o r t a n c e af ter a n y i l lness, o r in t he case o f a ch i l d w i t h a n y a l r e a d y ex i s t i ng 

d e f o r m i t y . I f a c h i l d h a b i t u a l l y t akes u p a n y pa r t i cu la r b a d p o s t u r e , t h e 

cause s h o u l d b e i nves t i ga t ed . S h o r t s ight o r s l ight deafness m a y eas i ly o c c a s i o n 

a c e r v i c a l o r t h o r a c i c c u r v e . A s l ight c u r v e d e v e l o p e d in c h i l d h o o d o r a d o l e s -

c e n c e may r e m a i n s t a t i o n a r y a n d cause n o t r o u b l e . M a n y adu l t s h a v e s l igh t 

c u r v e s w i t h o u t b e i n g a w a r e o f t he f ac t . B u t w e h a v e n o r i g h t t o a s s u m e t h a t 

s u c h wi l l b e t h e case ; n o r is t he pos s ib i l i t y an e x c u s e f o r t h e n e g l e c t o f s co l io s i s 

in c h i l d r e n o r y o u n g p e o p l e . 

T r e a t m e n t of the C a u s e . — 

A n y p a t h o l o g i c a l c o n d i t i o n w h i c h is a t t h e r o o t o f t h e t r o u b l e m u s t b e 

d e a l t w i t h , m e d i c a l l y , su rg ica l ly , o r b y p h y s i c a l measures ; i f th is c o n d i t i o n is 

i ncu rab l e , s teps m u s t b e t a k e n t o p r e v e n t its caus ing fur ther misch ie f . 

S p e c i a l C a s e s . — 

H y s t e r i c a l sco l ios i s m u s t b e t r e a t e d b y p s y c h o l o g i c a l m e t h o d s . Scol ios i s 

f o l l o w i n g p l eu r i sy o r e m p y e m a needs spec ia l p r e c a u t i o n s — t h e t r e a t m e n t is t ha t 

o f t he c a u s a t i v e disease (see C h a p t e r X X I I ) . 

P h y s i c a l T r e a t m e n t . — 

M o s t f o r m s are dea l t w i t h b y exerc i ses o f v a r i o u s k inds , s o m e t i m e s c o m b i n e d 

w i t h m a s s a g e . I n ce r ta in cases , s u p p o r t s f o r t h e b a c k are u sed . 

I . POSTURAL CURVES (FIRST DEGREE) 

A I M S O F T R E A T M E N T . — T o s t r eng then the m u s c l e s , t o secure e v e n inner-

v a t i o n o n b o t h s ides o f t h e b a c k , a n d t o r e - educa t e t h e p a t i e n t in the sense 

o f c o r r e c t p o s t u r e . 

M E T H O D . — 
1. DOUBLE-SIDED EXERCISES.—The exerc i ses are t o b e d o u b l e - s i d e d . T h e y 

m a y b e free o r res is ted . I f t h e e x e r c i s e s are o f t h e r e s i s t ed t y p e , t h e mUscles 
m a y b e w o r k e d c o n c e n t r i c a l l y , o r c o n c e n t r i c a l l y a n d e c c e n t r i c a l l y , t he res is ted 
f o r m s o f 2 - A r m - b e n d i n g a n d -s t re tch ing b e i n g an e x a m p l e o f t h e f o r m e r , t he 
res is ted 2 - K n e e - u p r a i s i n g a n d - d o w n p r e s s i n g o f t h e la t ter . 

2 . POSTURE.—The p a t i e n t m u s t b e t a u g h t h o w t o a s sume a n d t o h o l d t he 
c o r r e c t p o s t u r e (see p . 2 7 4 ) . T h i s m a y b e p r a c t i s e d in l y i n g , s i t t ing, a n d 
s t a n d i n g . B a l a n c e exerc i ses , e .g. , w a l k i n g o n t h e b o o m o r b a l a n c i n g f o r m , 
W i n g - s t a n d i n g Heel - ra i s ing a n d k n e e - b e n d i n g , e t c . , are useful in this c o n n e c -
t i o n , a n d m a y b e u s e d f o r a n y t y p e o f c u r v e . 

3 . MOBILITY EXERCISES, as such , are ra re ly necessa ry , b u t it is as we l l 
t o i n c l u d e a f e w in o r d e r t o p r e v e n t t h e d e v e l o p m e n t o f a n y stiffness. 

4 . MASSAGE is a p p l i e d t o t he b a c k musc l e s t o i m p r o v e the i r nu t r i t ion 
a n d r e m o v e p r o d u c t s o f fa t igue , w h i c h are m o s t l i k e l y t o a c c u m u l a t e o n t he 
c o n v e x s ide o f t he c u r v e . ( T h e l o n g C c u r v e , c o n v e x t o t he left , is t he m o s t 
c o m m o n t y p e in pos tu r a l sco l ios i s . ) 

See also r emarks o n free pos tu ra l t r e a t m e n t ( p . 2 7 4 ) . 

I I . STRUCTURAL CURVES (SECOND DEGREE) 

A I M S O F T R E A T M E N T . — 
1. To mobilize the back as m u c h as poss ib le in all d i r ec t i ons , b y s t r e t ch ing 

t h e sof t p a r t s — m u s c l e s a n d l i g a m e n t s . 
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2. To stretch a n y s p e c i a l l y c o n t r a c t e d o r s h o r t e n e d s t ruc tures o n t he 

s ide o f t h e c o n c a v i t y o f t h e c u r v e . 

3. To correct the curve as far as pos s ib l e b y b r ing ing a b o u t a s h o r t e n i n g 

o f t he s t r e t c h e d m u s c l e s o n t he c o n v e x s ide . T h i s is d o n e b y us ing t h e m in 

t he inner range, a n d p r o d u c i n g as c o m p l e t e a c o n t r a c t i o n as t h e d e f o r m i t y wil l 

a l l o w . 

4 . To teach the patient to hold herself habitually in as correct a position 

as she can attain, s o t h a t b o t h t h e m u s c u l a r a n d n e r v o u s s y s t e m s m a y b e e n a b l e d 

t o a d a p t t h e m s e l v e s t o t h e c h a n g e d m e c h a n i c a l c o n d i t i o n s . A f ixed c u r v e is 

m o s t c o m m o n l y an S c u r v e , o r wi l l e n d b y d e v e l o p i n g i n t o o n e . I f t he p r i m a r y 

c u r v e is i m p r o v e d , o r a t least p r e v e n t e d f r o m b e c o m i n g e x t r e m e , wh i l e t he 

s e c o n d a r y c u r v e is d e v e l o p i n g , a c o m p e n s a t i o n m a y b e o b t a i n e d w h i c h wi l l 

m i n i m i z e t he b a d results o f t he d e f o r m i t y . 

M E T H O D . — 

First Stage 

EXERCISES FOR MOBILITY.—When a p a t i e n t w i t h sco l ios i s o f th i s deg ree 

first c o m e s f o r t r e a t m e n t , w e shal l a t t e m p t t o r ender her sp ine as m o b i l e as 

t h e deg ree o f s t ruc tura l c h a n g e wi l l p e r m i t . F o r t h e first m o n t h o r m o r e , 

the re fo re , m o s t o f he r exe rc i ses wi l l b e d i r e c t e d t o t h e a t t a i n m e n t o f th is resul t . 

S u c h exerc i ses as t h e f o l l o w i n g m a y b e u s e d : — 

For a Cervical Curve.—Hanging in h e a d - s u s p e n s i o n a p p a r a t u s . H e a d -

rol l ing , in grasp-s i t t ing , reach-grasp-s i t t ing o r - s tanding , o r l y i n g . I n all b u t 

t h e last p o s i t i o n , t h e m o v e m e n t m a y b e d o n e a c t i v e l y o r pa s s ive ly . G r e a t ca r e 

m u s t b e t a k e n n o t t o r o t a t e t h e h e a d , o r t h e p a t i e n t wi l l b e c o m e g i d d y . 

For a Thoracic Curve.—Trunk-rollings, in wing-h igh- r ide-s i t t ing , s t r ide-

s i t t ing, o r b a c k - l e a n - s t a n d i n g ; ( q u i c k ) A l t e r n a t e t runk - ro t a t i ons in v a r i o u s 

pos i t i ons—st r ide - s t and ing w i t h a r m s s w i n g i n g l o o s e l y , o r f o r w a r d - b e n d - t a i l o r -

s i t t ing ( in th is case t h e m o v e m e n t m a y b e c o m b i n e d w i t h A l t e r n a t e a r m -

f l inging) ; o r t h e p a t i e n t m a y b e o n h a n d s a n d knees (Figs. 1 7 1 - 1 7 4 ) ; 

' S a w i n g ' , e t c . 

For a Lumbar Curve.—Trunk-rolling ; ' R o l l i n g in r i n g s ' ; ' S a w i n g ' ; 
A l t e r n a t e s i d e - b e n d i n g ; e t c . 

Su i tab le ' c r a w l i n g e x e r c i s e s ' (see p . 2 5 8 ) m a y b e u sed f o r a n y t y p e o f c u r v e . 

T h e i m p o r t a n c e o f b r e a t h i n g exe rc i ses in c o n n e c t i o n w i t h t h o r a c i c m o b i l i t y 
m u s t n o t b e f o r g o t t e n . 

Second Stage 

C o r r e c t i o n o f t h e d e f o r m i t y is b r o u g h t a b o u t b y passive stretching, f o l l o w e d 
b y active contraction o f m u s c l e s . 

PASSIVE CORRECTION.—When the m o b i l i t y o f t he pa t i en t ' s sp ine has 
def in i te ly i m p r o v e d , m o v e m e n t s p r o d u c i n g a s t r o n g s t r e t ch ing o f t h e s h o r t e n e d 
s t ruc tures o n t h e c o n c a v e s ide are a d d e d t o t h e t a b l e . T h i s s t r e t ch ing is 
o b t a i n e d b y m e a n s o f f o r c i b l e s i de -bend ings t o w a r d s t h e c o n v e x i t y o f t h e c u r v e , 
t he p a t i e n t r e m a i n i n g as p a s s i v e a n d r e l a x e d as p o s s i b l e . 

PRESSURES.—Some su rgeons h a v e a t t e m p t e d t o b r ing a b o u t th is pass ive 
c o r r e c t i o n b y t he use o f v a r i o u s app l i ance s w h i c h e x e r t pressure o n t h e c o n v e x i t y 
o f t h e c u r v e . O t h e r s b e l i e v e t h a t t h e b e s t resul ts are o b t a i n e d b y m a n u a l 
c o r r e c t i o n . D r . A r v e d s o n is o f t h e la t te r o p i n i o n , a n d g i v e s a l ist o f spec ia l 
pressures t o b e u s e d f o r t h e v a r i o u s t y p e s o f c u r v e . I f pressures o f th is k i n d 
are t o b e g i v e n t h e y s h o u l d b e ca r r i ed o u t as f o l l o w s : — 

I n a simple curve t h e g y m n a s t first b e n d s t he p a t i e n t s l igh t ly t o w a r d s t he 
c o n c a v e s ide t o s t r a igh ten t h e l o w e r p a r t o f t h e c u r v e . S h e t h e n app l i e s 
pressure w i t h he r h a n d o n t h e s u m m i t ( m a x i m u m - c o n v e x i t y ) o f t he c u r v e , a n d 
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carries t h e pa t i en t ' s b o d y o v e r t o w a r d s t h e s ide o f t h e c o n v e x i t y , so t h a t a 

c o r r e c t i o n o f t he w h o l e c u r v e m a y b e o b t a i n e d (Fig. 1 3 7 ) . 

I n t he case o f a double curve, t w o o p e r a t o r s are r equ i r ed t o g i v e pressure a n d 

coun te r -p ressure o n t h e t w o c o n v e x i t i e s . I f n o ass is tant is ava i l ab l e , a s ingle 

g y m n a s t m a y a p p l y t h e pressure w i t h a h a n d o n e a c h o f t he c u r v e s . 

Points to be Observed in Giving Pressures.— 

1. T h e pressure m u s t b e g i v e n in s u c h a w a y as t o c o r r e c t n o t o n l y t h e lateral 

flexion o f t h e sp ine , b u t a lso t h e rotation of the vertebral bodies t o w a r d s t h e 

c o n v e x i t y . T h e r e f o r e , in t he t h o r a c i c reg ion , t h e g y m n a s t ' s h a n d is p l a c e d 

o n t h e angles o f t h e r ibs , a n d t h e pressure is d i r e c t e d f o r w a r d s , u p w a r d s , a n d 

i n w a r d s ; in t h e l u m b a r r eg ion , t h e h a n d is p l a c e d o v e r t h e t ransverse p roces se s 

c lose t o t he ve r t eb r a l c o l u m n , a n d t h e pressure is in a f o r w a r d d i r ec t i on . 

Pressures in t h e c e r v i c a l r eg ion , t h o u g h 

a c t h e o r e t i c a l l y poss ib le , c a n n o t sa fe ly b e g i v e n 

b I 1 d w i t h sufficient f o r c e t o a c c o m p l i s h w h a t is 

C) O U-' n r equ i red . 

2 . T h e pressures are g i v e n e i ther w i t h t h e 
4 heel o f t he h a n d ' o r w i t h t h e dorsa l a s p e c t 

o f t h e fingers. Care m u s t b e t a k e n in t h e 

f o r m e r case n o t t o press w i t h t he base o f t h e 

t h u m b , a n d in t he la t te r t h e k n u c k l e s m u s t 

n o t b e used . B o t h o f these errors cause c o n -

s iderab le p a i n t o t h e pa t i en t . 

3 . T h e pressure s h o u l d b e e x e r t e d firmly, 

s t r o n g l y , a n d c o n t i n u o u s l y , a n d n o t in a series 

o f j e rks . T h o u g h ce r t a in ly n o t c o m f o r t a b l e 

f o r t h e pa t i en t , i t s h o u l d n o t , i f c o r r e c t l y 

g i v e n , b e painful . 

4 . I f t h e admin i s t r a t i on o f t h e pressure is 

n o t t o b e u t t e r l y e x h a u s t i n g f o r t he g y m n a s t , 

she m u s t c o n t r i v e t o g e t t he w e i g h t o f her b o d y 

b e h i n d he r h a n d , as she d o e s in g i v i n g m a s s a g e ; 

h e n c e t h e i m p o r t a n c e o f a c o r r e c t s t ance . A 

pressure g i v e n b y m u s c u l a r s t r eng th a lone ( i .e . , b y c o n t r a c t i o n o f a r m a n d 

shou lde r m u s c l e s ) c a n n o t b e m a i n t a i n e d l o n g e n o u g h , o r b e suff ic ient ly s t rong , 

t o h a v e a n y effect a t all . 

ACTIVE CONTRACTIONS OF MUSCLES.—These s h o u l d f o l l o w i m m e d i a t e l y 

o n t h e pass ive s t re tch ings , so t h a t t h e w e a k m u s c l e s o f t h e c o n v e x s ide 

m a y w o r k u n d e r t h e bes t pos s ib l e c o n d i t i o n s — t h a t is, w h e n t h e s h o r t e n e d 

s t ruc tures o n t h e c o n c a v e s ide , h a v i n g b e e n s t r e t c h e d t o the i r u t m o s t , wi l l 

offer leas t res is tance t o t h e m o v e m e n t . T h e m u s c l e s m u s t , o f c o u r s e , b e w o r k e d 

in the i r inner range of contraction o n l y . T h e exerc i ses cons i s t o f a c t i v e s ide-

b e n d i n g s , t runk- ro t a t ions , e t c . , t h e p a t i e n t b e n d i n g t o w a r d s t h e c o n v e x s ide , 

a n d t h e n r e l ax ing ; o r , i f pos s ib l e , t h e m o v e m e n t m a y b e p e r f o r m e d c o n c e n -

t r i ca l ly a n d eccen t r i c a l l y . I t is neces sa ry t ha t t h e or ig in o f t h e w o r k i n g 

m u s c l e s s h o u l d b e firmly fixed. T o this class o f exerc i ses b e l o n g a lso t he static 

holdings, in w h i c h t he pa t i en t t akes , o r is p l a c e d in, a c o r r e c t e d ( o r o v e r - c o r r e c t e d ) 

pos i t i on , a n d is r equ i r ed t o m a i n t a i n t h a t p o s i t i o n f o r a cer ta in t i m e ( e . g . , 

Sp r ing - s i t t i ng p o s i t i o n , L u n g e p o s i t i o n , L e g - f o r w a r d - l y i n g , a n d c o r r e c t s t a n d i n g . 

Points to be Noted :— 

1. S o m e t i m e s pass ive s t r e t ch ing a n d a c t i v e c o n t r a c t i o n are c o m b i n e d in 

o n e exe rc i se , free o r resis ted. 

2 . T h e ' h o l d i n g s ' m u s t n o t b e k e p t o n b e y o n d t h e p o i n t o f fa t igue . T h e 

a p p e a r a n c e o f t r e m o r ind ica tes t h e necess i ty o f rest . 

Fig. 137.—Diagram to illus-
trate correction of a simple thoracic 
curve by pressure. A , Showing 
first position (a)—the uncorrected 
curve ; b, Second position—the 
patient's spine bent towards the 
concavity, straightening lower part 
of the curve; the arrow indicates 
the maximum convexity. B, Pres-
sure is applied at the maximum 
convexity, indicated by arrow, 
fixing this point. c, The curve 
corrected; d, The curve over-
corrected. 
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3. T h r o u g h o u t t he t r e a t m e n t t h e pa t i en t ' s p o s i t i o n m u s t b e w a t c h e d a n d 

carefu l ly c o r r e c t e d . Se l f - co r rec t ion b e f o r e a m i r r o r m a y b e t a u g h t t o o l d e r 

ch i ld ren a n d adu l t s . 

4 . Pa t i en t s w i t h de fo rmi t i e s i n v o l v i n g di f ference in t he l e n g t h o f t he legs 

s h o u l d w e a r the i r a p p a r a t u s du r ing t r e a t m e n t ; o r , w h e n s t and ing , a b o o k o r 

s o m e o b j e c t o f su i tab le he igh t s h o u l d b e p l a c e d u n d e r t h e f o o t o f t h e sho r t leg . 

Fa i l ing this , all exerc i ses s h o u l d b e g i v e n in s i t t ing, l y ing , o r h a n g i n g , o r in o n e 

o f the i r d e r i v e d p o s i t i o n s . 

5. T o o m a n y exerc i ses in s t a n d i n g are n o t a d v i s a b l e in a n y case . T h e a b o v e 

pos i t i ons m a y b e e m p l o y e d , a n d t h e a l l - fours p o s i t i o n is s o m e t i m e s useful , 

s ince in i t t he sp ine is s u p p o r t e d a t b o t h ends . 

6. P e r i o d s o f rest s h o u l d b e a l l o w e d in t h e c o u r s e o f t h e s c h e m e i f r equ i red , 

a n d t h e p a t i e n t s h o u l d a t all e v e n t s lie d o w n f o r a t leas t ha l f -an-hour af ter 

t r e a tmen t . 

B a l a n c e E x e r c i s e s , s u c h as W a l k i n g o n t h e B o o m , o r W i n g - s t a n d i n g H e e l -

raising a n d k n e e - b e n d i n g are a l so r e c o m m e n d e d . T h e s e m a k e f o r c o r r e c t 

i nne rva t i on . 

I I I . STRUCTURAL CURVES (THIRD DEGREE) 

T h e t r e a t m e n t is m u c h the s a m e as f o r t h e s e c o n d deg ree t y p e s , b u t far less 

i m p r o v e m e n t c a n b e e x p e c t e d . W h a t m o b i l i t y is lef t in sp ine a n d t h o r a x 

m u s t b e m a i n t a i n e d , a n d , i f poss ib l e , inc reased . Breathing exercises are m o s t 

i m p o r t a n t . T h e p a t i e n t m u s t b e t a u g h t t o m a i n t a i n as e r ec t a n a t t i t u d e as 

poss ib le , h o l d i n g t he shou lde r s a n d pe lv i s as l eve l as she c a n . A t th is s t age 

she m a y b e p r o v i d e d w i t h s o m e k i n d o f p las te r j a c k e t , o r o t h e r s u p p o r t . Super -

v i s ion a n d t r e a t m e n t are s p e c i a l l y neces sa ry du r ing t he p e r i o d o f g r o w t h , 

b u t e v e n af ter th is is o v e r , t he pa t i en t s h o u l d v is i t her d o c t o r p e r i o d i c a l l y f o r 

e x a m i n a t i o n . T h e genera l hea l t h o f t hese cases needs ca re , a n d the i r o c c u p a -

t i on s h o u l d b e in a c c o r d a n c e w i t h the i r s t r eng th . 

T h e a b o v e ou t l ine o f t r e a t m e n t is f o u n d e d o n t he S w e d i s h s y s t e m o f r e m e d i a l 
exe rc i ses f o r sco l ios i s . T h i s s y s t e m c a n b e s t u d i e d in de ta i l in D r . A r v e d s o n ' s 
useful t e x t - b o o k s , o r in t h e w o r k o f o t h e r S w e d i s h a u t h o r s . T h e q u e s t i o n o f 
h o w bes t t o dea l w i t h t he s t ruc tura l f o r m s o f scol ios is is a difficult a n d c o n t r o -
vers ia l o n e , t o w h i c h a t p resen t n o en t i r e ly sa t i s f ac to ry a n s w e r c a n b e f o u n d . 
T h e t e n d e n c y t o - d a y is t o t r ea t all t y p e s o f sp ina l c u r v a t u r e s b y free exercises 

ra ther t h a n b y t he spec ia l i zed S w e d i s h m o v e m e n t s , o n t h e p r inc ip l e t h a t w e 
s h o u l d t r ea t t h e patient, a n d n o t a n y spec ia l m u s c l e - g r o u p o r g r o u p s , s ince i t 
i s—at all even t s , o r ig ina l ly w a s — h e r pos tu ra l sense, a n d n o t her b a c k m u s c l e s , 
t h a t is a t faul t . 

W h i l e this is qu i t e t rue , in t h e m o r e a d v a n c e d cases t he re are c e r t a i n ly m a n y 
a d a p t i v e c h a n g e s in m u s c l e s a n d l i gamen t s b e f o r e t h e b o n y a l te ra t ions b e c o m e 
p r o n o u n c e d , a n d o n e c a n n o t h e l p fee l ing t h a t t he re m u s t b e a t r ans i t ion s t age 
b e t w e e n t he first a n d s e c o n d degree c u r v e s w h e n passive stretchings ( n o t 
necessar i ly pressures) a n d localized active contractions s h o u l d b e useful . M o r e -
o v e r , in fixed c u r v e s , t he lateral f lexors o n t he c o n v e x i t y o f t he c u r v e n e e d 
t o b e spec i a l ly s t r eng thened , s ince t h e y are ca l l ed u p o n t o d o far ha rde r w o r k 
t h a n w o u l d b e r equ i r ed o f t h e m w e r e t h e sp ine n o r m a l . 

H o w e v e r th is m a y b e , a k n o w l e d g e o f t he S w e d i s h s y s t e m , w o r k e d o u t as i t 
is o n a c c u r a t e a n a t o m i c a l l ines, f o r m s an e x c e l l e n t f o u n d a t i o n f o r t h e s t u d e n t 
o f t he v e x e d q u e s t i o n o f t he t r e a t m e n t o f sco l ios i s . B u t a g y m n a s t w h o wishes 
t o spec ia l ize in or thopaedics wil l d o w e l l t o a c q u a i n t herse l f w i t h t he bes t features 
o f all s y s t e m s , a n d a d a p t t h e m t o t h e n e e d s o f t h e i n d i v i d u a l cases w i t h w h o s e 
t r e a t m e n t she is c o n c e r n e d . 
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POSTURAL TREATMENT BY FREE EXERCISES FOR CURVES 
OF ALL DEGREES 

T h e ch i e f o b j e c t i o n s t o t he a t t e m p t e d c o r r e c t i o n o f scol ios is b y ' p r e s s u r e s ' 

are : — 

1. I t is i m p o s s i b l e t o o b t a i n m u c h c o r r e c t i o n b y m a n u a l pressure , b e c a u s e 

n o g y m n a s t c o u l d g i v e i t f o r c i b l y e n o u g h t o r ec t i fy t h e d e f o r m i t y t o a n y e x t e n t ; 

a n d e v e n i f she w e r e ab l e t o d o s o , she c o u l d n o t m a i n t a i n t h e pressure f o r a 

suff ic ient ly l o n g t i m e t o p r o d u c e a defini te a n d p e r m a n e n t s t re tch ing . 

2 . T h e c o r r e c t i o n is r e n d e r e d i m p o s s i b l e n o t o n l y b y t he res is tance o f a c t u a l l y 

s h o r t e n e d s t ruc tures , b u t b e c a u s e t h e pa t i en t i n v o l u n t a r i l y contracts t h e m u s c l e s 

w h i c h t h e o p e r a t o r is t r y i n g t o s t re tch , in o r d e r t o a v o i d t he p a i n — o r , a t least , 

t he d i s c o m f o r t — p r o d u c e d b y th is s t re tch ing . I n an a c t i v e m o v e m e n t , o n t h e 

c o n t r a r y , t h e an tagon i s t s r e l ax as t he p r i m e m o v e r s ( the m u s c l e s p e r f o r m i n g 

t he a c t i o n ) c o n t r a c t . 

3 . M o s t o f these pressures c a n n o t b e g i v e n w i t h o u t spec ia l a p p a r a t u s o r t h e 

c o - o p e r a t i o n o f a sk i l led assis tant , ne i ther o f w h i c h m a y b e o b t a i n a b l e . 

I t is a l so h e l d t h a t genera l s t r eng then ing o f m u s c l e s a n d pos tu r a l r e - e d u c a t i o n 

s h o u l d p r e c e d e a n y defini te a t t e m p t s t o res tore m o b i l i t y . I n ce r ta in cases , 

" t o m o b i l i z e a r ig id c u r v e b e f o r e bu i l d ing u p t h e m u s c l e s is t o c o u r t d isas ter " 

( F o r r e s t e r - B r o w n ) , s ince i f t h e m u s c l e s c a n n o t s u p p o r t t h e sp ine , a n d t h e p a t i e n t 

has n o idea o f t h e c o r r e c t p o s i t i o n , t h e g rea te r t he m o b i l i t y , t h e g rea te r t h e d a n g e r . 

PRINCIPLES OF TREATMENT BY POSTURAL METHODS.— 
1. Rest.—Adequate rest du r ing a n d b e t w e e n t r e a t m e n t s is essent ia l . 

F a t i g u e m u s t b e a v o i d e d a t all co s t s (see p . 2 5 4 ) . 

2 . The Body as a Whole must be Treated, all m u s c l e s b e i n g e x e r c i s e d . 
I t is c o n s t a n t l y f o r g o t t e n t h a t t h e m u s c l e s o n t h e pos t e r i o r a s p e c t o f t h e b o d y 
are n o t t h e o n l y o n e s a c t i n g o n t h e sp ine . T h e a b d o m i n a l m u s c l e s are e q u a l l y 
i m p o r t a n t , b o t h as f lexors a n d s ide -benders ; b u t this is n o t o f t en rea l ized . 
A b d o m i n a l c o n t r a c t i o n s , a n d i n d e e d m o s t ' s t r a i g h t ' a b d o m i n a l exe rc i ses , p r o -
v i d e d t h e y are n o t t o o s t rong , are useful . S i d e - b e n d i n g s s h o u l d a l so f ind a 
p l a c e , e .g. , K n e e - s i t t i n g o r Ta i lo r - s i t t ing S i d e - b e n d i n g , t h e pa t i en t ' s h a n d 
b e i n g p l a c e d o n her r ibs t o ensure m o v e m e n t in t h e t h o r a c i c r eg ion . 
' Genera l Cor r ec t i ng P o s i t i o n ' is a lso a g o o d exe rc i se . A r m a n d l eg exe rc i ses 
a n d b rea th ing exerc i ses s h o u l d a l so b e i n c l u d e d . 

3. The Importance of Activity.—The t ab l e s s h o u l d h a v e p l e n t y o f v a r i e t y , 
m o v e m e n t , a n d a c t i v i t y . T h e a d v a n t a g e s — b o t h p h y s i c a l a n d m e n t a l — o f 
g a m e s a n d d a n c i n g h a v e b e e n a l r e a d y i n d i c a t e d in c o n n e c t i o n w i t h k y p h o s i s 
( p . 2 5 7 ) . Chi ld ren ' s t ab l e s s h o u l d a p p e a l t o the i r i m a g i n a t i o n a n d p l a y ins t inc t , 
as w e l l as t o the i r l o v e o f m o v e m e n t . 

4 . Re-education in the Sense of Correct Posture.—The pa t i en t has t o b e 
t augh t , first, t o m a i n t a i n t h e c o r r e c t p o s t u r e b y i t se l f—e.g. , in s i m p l e f o r w a r d -
l y i n g , s i t t ing a n d s t a n d i n g p o s i t i o n s ; t h a t is , she m u s t learn t o t a k e a n d k e e p 
deliberately a p o s t u r e w h i c h o u g h t t o b e m a i n t a i n e d automatically ; a n d she m u s t 
p rac t i se this unt i l she regains t h e feeling o f c o r r e c t p o s t u r e . T h e o p e r a t o r wi l l 
p r o b a b l y b e g i n b y herse l f p u t t i n g t h e pa t i en t i n t o t h e c o r r e c t a t t i t u d e — 
s t ra igh ten ing the pe lv i s , p ress ing d o w n t h e h igh shou lde r , b e n d i n g t he sp ine 
t o o n e s ide o r t h e o t h e r — a n d t h e n m a k i n g her h o l d i t f o r a f e w s e c o n d s . T h i s 
is r epea t ed severa l t i m e s . L a t e r o n , t he g y m n a s t m a k e s t he p a t i e n t c o r r e c t 
herself b y m e a n s o f verbal instructions, e .g. , " L o w e r y o u r r igh t s h o u l d e r " , 
" H o l d y o u r h e a d s t ra ight " , " D r a w in t h e m u s c l e s here " ( t o u c h i n g t he p l a c e ) , 
a n d so fo r th . T h e p o s i t i o n , w h e n g a i n e d , is h e l d as b e f o r e . L a t e r still, t he 
pa t i en t m u s t c o r r e c t herse l f w i t h o u t d i r ec t ions , a n d m u s t c o n s t a n t l y p rac t i se 
th is se l f -cor rec t ion . She m u s t n e x t p r o c e e d t o p e r f o r m m o v e m e n t s , s i m p l e a t 
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first, a n d t h e n o f inc reas ing c o m p l e x i t y , in t h a t r ight p o s t u r e , unt i l i ts m a i n -

t e n a n c e b e c o m e s o n c e m o r e hab i tua l a n d a u t o m a t i c — t h a t is, unt i l t he pos tu ra l 

reflex is fu l ly re -es tab l i shed . I n a seve re structural curve w e shal l e n d e a v o u r 

t o o b t a i n as g o o d an a t t i t ude as is poss ib l e in t h e c i r c u m s t a n c e s . 

5. The Importance of Rhythm is m o r e a n d m o r e rea l ized in these d a y s . 

A l l t he p rocesses o f t h e b o d y are n o r m a l l y r h y t h m i c — t h e hear t ' s bea t , t he 

r e sp i ra to ry m o v e m e n t s , t he per is ta l t ic a c t i o n o f t h e uns t r i a t ed m u s c l e t issue. 

T h e h a r m o n y o f m u s i c d e p e n d s o n t h e p e r f e c t i o n o f its r h y t h m ; so d o e s t h e 

hea l th o f t he b o d y , as we l l as t h a t o f t he m i n d . T h e fai lure o f t he pos tu ra l 

reflex br ings a b o u t a loss o f r h y t h m in t he b o d y — a loss o f h a r m o n i o u s 

c o - o p e r a t i o n b e t w e e n different pa r t s o f t h e n e r v o u s s y s t e m , a n d b e t w e e n g r o u p s 

o f m u s c l e s . T h e sense o f r h y t h m has t o b e w o n b a c k , a n d w i t h it t h e sense 

o f r ight p o s t u r e — t h o u g h its g r adua l r e s to ra t ion m a y b e a l o n g p r o c e s s . H e n c e , 

m o s t o f t he f avou r i t e exerc i ses o f t o - d a y are free, r h y t h m i c m o v e m e n t s , set t o 

m u s i c . T h e r e are m a n y different s y s t e m s — m o s t l y de s igned , i t is t rue , f o r t he 

pe r f ec t ing o f b o d i l y m o v e m e n t in normal m e n , w o m e n , o r ch i ld ren , b u t m a n y 

o f t h e m a d a p t a b l e t o t h e needs o f s c o l i o t i c o r k y p h o t i c pa t i en t s , o r t h o s e 

suffering f r o m v a r i o u s o t h e r de fo rmi t i e s o f l i m b s o r t r unk . F o l k - d a n c i n g , 

Eng l i sh o r fo re ign ; d a n c e s m o d e l l e d o n t h e Greek , l ike t h o s e o f Miss M a r g a r e t 

Morr is a n d o the r s ; r h y t h m i c exerc i ses l ike t h o s e t a u g h t b y M a d a m e A g n e t e 

B e r t r a m ; a n d m a n y o t h e r s y s t e m s w h i c h h a v e b e e n d e m o n s t r a t e d f r o m t i m e 

t o t i m e a t t h e Char t e red S o c i e t y ' s congresses a n d m e e t i n g s , offer a w i d e field 

o f c h o i c e t o t h e w o r k e r . S p a c e f o r b i d s a n y d e s c r i p t i o n o f these s y s t e m s here ; 

m o r e o v e r , t h e y s h o u l d b e s t u d i e d a t first h a n d . T h e e x p e r i e n c e d g y m n a s t 

wil l t ake , p e r h a p s , s o m e t h i n g f r o m e a c h , o r m a y e v e n w o r k o u t a s y s t e m o f 

her o w n ; a n d th is wi l l b e we l l , p r o v i d e d t ha t she bears in m i n d t h e l im i t a t i ons 

o f her pa t ien t s , a n d d o e s n o t ask m o r e o f t h e m t h a n t h e y are a b l e t o p e r f o r m . 

Besides the systems mentioned above, readers are advised to study the 
methods of Dr. Goldthwait. 

T O R T I C O L L I S 

(Wry-neck) 

A m a l p o s i t i o n o f h e a d a n d n e c k d u e t o a uni la tera l s h o r t e n i n g o f t he s t e rno-
m a s t o i d , a n d s o m e t i m e s o f o t h e r m u s c l e s as w e l l . T o r t i c o l l i s m a y b e c o n -
geni ta l o r a c q u i r e d . 

T h e A c q u i r e d F o r m 

T h i s m a y be a c u t e , s u b a c u t e , o r c h r o n i c . 

A C U T E A N D S U B A C U T E F O R M S are d u e t o i n f l a m m a t o r y p roces se s in 

the n e c k : e .g. , m y o s i t i s , t u b e r c u l o u s g l a n d s , o r r h e u m a t i s m ( T u b b y ) . 

C H R O N I C F O R M S are c a u s e d b y : — 

1. In jur ies o f t he n e c k , d i s loca t ions , sca r t issue ( b u r n s , w o u n d s , e t c . ) ; 

2 . T h e s a m e reasons t h a t c a u s e c e r v i c a l s c o l i o s i s — d e f e c t i v e e y e s i g h t o r 

hear ing resul t ing in b a d p o s t u r e , r i cke t s , e t c . ; 

3 . N e r v o u s c o n d i t i o n s , o r g a n i c o r f unc t i ona l ; i r r i ta t ion o f t h e spinal a c c e s -

s o r y o r d e e p c e r v i c a l ne rves ; neura lg ia o f t h e b rach ia l p l e x u s ; o c c u p a t i o n 

neuroses . U n d e r th is h e a d i n g c o m e s a l so the f o r m k n o w n as ' s p a s m o d i c tor-

t i c o l l i s ' , w h i c h is c o n s i d e r e d in t he c h a p t e r o n n e r v o u s diseases ( p . 2 0 0 ) . 

T r e a t m e n t . — 

T h e cause , i f pos s ib l e , is r e m o v e d . T h e chronic f o r m m a y t h e n b e t r ea t ed 

o n t he s a m e p r inc ip l e as t he c o n g e n i t a l v a r i e t y . T h e acute f o r m , af ter t he 

r e m o v a l o f t h e cause , gene ra l l y c lears u p o f itself. F o r t h e rheumatic form— 

'STIFF-NECK'—see C h a p t e r X V I I I . T h e n e r v e cases are in a class b y t h e m -

se lves (see OCCUPATION NEUROSES, p . 2 0 1 , a n d SPASMODIC TORTICOLLIS, p . 2 0 0 ) . 



2 7 6 M A S S A G E A N D R E M E D I A L E X E R C I S E S 

T h e C o n g e n i t a l F o r m 

E T I O L O G Y . — T h e d e f o r m i t y is s l igh t ly m o r e c o m m o n in girls t h a n in b o y s , 

a n d is m o r e o f t en f o u n d o n t h e left s ide t h a n o n t h e r ight . O c c a s i o n a l l y , both 

s t e r n o m a s t o i d s are c o n t r a c t e d . T h e cause is m a l p o s i t i o n in t he u te rus , o r 

s o m e p rena ta l de f ec t o f c i r cu l a t ion in t h e a f fec ted m u s c l e . 

P A T H O L O G I C A L C H A N G E S . — 

1. T h e s t e r n o m a s t o i d o n o n e s ide is sho r t ened , a n d o c c a s i o n a l l y o t h e r 

musc l e s are a lso a f fec ted ( the sca lenes , p l a t y s m a , splenius , o r t r apez ius ) . 

T h e r e is a sclerosis , o r ha rden ing , o f t h e m u s c l e t issue ( i .e . , a d e g e n e r a t i v e 

c h a n g e ) , e spec i a l l y in t h e s ternal p o r t i o n . 

2 . T h e skin a n d fascia are a l so c o n t r a c t e d . 

3. I f t he case is un t r ea t ed , b o n y c h a n g e s arise, as in a c e r v i c a l sco l ios i s . 

D E F O R M I T Y . — 

POSITION OF THE HEAD.—In a left to r t i co l l i s , t h e h e a d is b e n t t o t he left , 

a n d t h e face r o t a t e d t o w a r d s t h e r ight . T h e left s h o u l d e r is raised. T h e 

w h o l e h e a d is d i s p l a c e d t o w a r d s t he s o u n d s ide . T h e c o n t r a c t e d m u s c l e feels 

hard , w i t h s o m e t i m e s a l o c a l i z e d swel l ing near its cen t r e ; b u t the re is n o pa in . 

T h e d e f o r m i t y increases as t he pa t i en t g r o w s , a n d i t is the re fo re i m p o r t a n t 

t ha t it s h o u l d b e c o r r e c t e d as ea r ly as p o s s i b l e . 

ASYMMETRY OF THE FACE.—The face is smal le r o n t he s ide o f t he c o n t r a c -

ture , in this case o n t h e left . T h e co rne r s o f t he e y e a n d m o u t h are d r a w n 

d o w n , t h e f o r m e r a p p e a r i n g smal le r t h a n t ha t o n t he s o u n d s ide , a n d o f a different 

shape . T h e nose dev i a t e s s l igh t ly t o w a r d s t he left . Th i s c o n d i t i o n o f facia l 

d i s to r t ion , n o t v e r y o b v i o u s in a b a b y , b e c o m e s m o r e so as t he ch i l d g r o w s o lde r . 

A f t e r o p e r a t i o n , w h e n the h e a d is h e l d s t ra ight , i t b e c o m e s m u c h m o r e n o t i c e -

ab le , b u t g r a d u a l l y i m p r o v e s , a n d f inal ly d i sappears . I n y o u n g ch i ld ren , i t 

m a y r ight i tself in a f e w m o n t h s ; in o l d e r pa t i en t s , i t m a y t a k e t w o t o th ree 

yea r s ( T u b b y ) . 

C O M P L I C A T I O N S . — S c o l i o s i s , o f c o u r s e , is p resen t in t he c e r v i c a l r e g i o n , 

t he c o n v e x i t y b e i n g t o w a r d s t h e s o u n d s ide . I n n e g l e c t e d cases , th is m a y 

p r o d u c e a c o m p e n s a t o r y c u r v e o r c u r v e s l o w e r d o w n . I t gene ra l ly , t h o u g h n o t 

a l w a y s , r ights i tself af ter o p e r a t i o n . 

I n bi la teral cases , w h i c h are rare, bo'.h s t e r n o m a s t o i d s are s h o r t e n e d . T h e 

h e a d is b e n t f o r w a r d , a n d k y p h o s i s is a c o m p l i c a t i o n . 

T r e a t m e n t . — 

SLIGHT CASES (IN INFANTS) 

T h e s e are t he o n l y cases t h a t c a n b e c u r e d w i t h o u t o p e r a t i o n . T h e t r e a t m e n t 

s h o u l d b e g i n as s o o n af ter b i r th as poss ib le , a n d m a y b e ca r r i ed o u t t w o o r 

th ree t i m e s a d a y if th is c a n b e m a n a g e d . 

P H Y S I C A L T R E A T M E N T . — 

POSITION OF PATIENT AND OPERATOR.—An infant s h o u l d b e p l a c e d o n 

its b a c k o n a su i t ab le p l i n t h o r t a b l e , w i t h its h e a d nea r t h e e d g e , a n d t h e 

o p e r a t o r s h o u l d s t a n d a t t h e e n d o f t h e p l in th b e h i n d t he ch i ld ' s h e a d , w h i c h 

m u s t b e h e l d in as c o r r e c t a p o s i t i o n as poss ib le du r ing t r e a t m e n t . A v e r y 

l o w p i l l o w s h o u l d b e p l a c e d u n d e r the head . 

MASSAGE OF THE NECK .—The m o v e m e n t s r equ i r ed are : — 

On the Affected Side.—(1) S t r o n g s t rok ing , t o s t r e t ch t he c o n t r a c t e d 

m u s c l e , skin , a n d fascia . ( 2 ) P i c k i n g u p a n d f r ic t ions f o r t h e s a m e reason . 

On the Opposite Side.—A different t y p e o f m a s s a g e is n e e d e d : ( 1 ) Effleur-

age a n d f inger -knead ing g i v e n b r i sk ly b u t n o t heav i l y , t o b r ing nu t r i t ion t o , 

a n d s t r eng then t h e s t r e t c h e d an t agon i s t o f t he s h o r t e n e d m u s c l e . ( 2 ) G e n t l e 

h a c k i n g , t o b r ing a b o u t c o n t r a c t i o n o f th is m u s c l e . 
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PASSIVE (FORCED) MOVEMENTS.—The c h i l d is n o w p l a c e d w i t h his h e a d 

b e y o n d t he e d g e o f t h e t ab l e , s u p p o r t e d b y t he o p e r a t o r ' s h a n d s . I f pos s ib l e , 

an assis tant s h o u l d s t e a d y t h e ch i ld ' s shou lde r s , w h i l e t h e o p e r a t o r g i v e s t h e 

pass ive s t re tch ing . I n a left t o r t i co l l i s , t h e h e a d is t o b e b e n t t o t h e r ight , a n d 

r o t a t e d t o t h e lef t , a n d b r o u g h t as far as pos s ib l e t o w a r d s an o v e r - c o r r e c t e d 

pos i t i on . T h e fac t o f t he shif t ing o f t h e h e a d t o w a r d s t h e s o u n d s ide m u s t 

n o t b e f o r g o t t e n , s ince th is a l s o requi res c o r r e c t i o n . I t is be s t t o p e r f o r m all 

this pa r t o f t he t r e a t m e n t e x p e d i t i o u s l y , a n d g e t it o v e r . T h e b a b y wi l l c r y , 

a n d p r o b a b l y s t rugg le , b u t t h e p a i n — w h i c h c a n n o t b e v e r y grea t , s ince s o m e 

ch i ld ren d o n o t c r y a t a l l—ceases as s o o n as t h e s t r e t ch ing is f inished ; a n d i t 

is m u c h k inde r t o b e q u i c k a n d d e c i s i v e t h a n t o e n d e a v o u r t o c o n s o l e t h e b a b y 

b e t w e e n m o v e m e n t s . 

' H e a d - s u s p e n s i o n ' is s o m e t i m e s t r i ed w i t h ra ther o l d e r ch i ld ren . I f so , i t 

is bes t ca r r ied o u t b y p l a c i n g o n e h a n d u n d e r t he ch i l d ' s ch in , a n d t he o t h e r 

b e n e a t h t he o c c i p u t a n d l i f t ing he r off her feet in th is m a n n e r . A smal l c h i l d 

s h o u l d n o t b e p l a c e d in t he h e a d - s u s p e n s i o n appa ra tu s . 

ACTIVE MOVEMENTS.—In v e r y y o u n g infants these are i m p o s s i b l e . A s s o o n 

as the ch i ld is o l d e n o u g h , w e m a y t r y t o o b t a i n m o v e m e n t b y m a k i n g he r l o o k 

a t t o y s o r b r i g h t l y c o l o u r e d o b j e c t s h e l d in s u c h p o s i t i o n s as wi l l necess i ta te 

her tu rn ing her h e a d in t h e des i red d i r ec t ion . La t e r , t he fasc ina t ing o c c u p a t i o n 

o f l i s tening t o t h e ' t i c k - t i c k ' m a y p e r h a p s i n d u c e a la tera l f l ex ion ! T h e 

o p e r a t o r m u s t b e careful , h o w e v e r , t o see t ha t t h e m o v e m e n t is r ea l ly per-

f o r m e d in t h e cervical r eg ion , a n d n o t m e r e l y p r o d u c e d b y a trunk flexion o r 

ro t a t ion . T o p r e v e n t t he la t ter , t h e shou lde r s m u s t b e f ixed . 

T h e cases su i t ab le fo r t r e a t m e n t w i t h o u t o p e r a t i o n are ra re ly o l d e n o u g h 

t o b e c a p a b l e o f p e r f o r m i n g res is ted exe rc i ses ; e c c e n t r i c m o v e m e n t is o b v i o u s l y 

b e y o n d t h e m . 

MASSAGE OF THE BACK .—The ch i ld m a y n o w b e t u r n e d o v e r i n t o t h e p r o n e 

pos i t i on , a n d t he u p p e r pa r t o f t h e b a c k k n e a d e d . I n th is p o s i t i o n , aga in , 

h e a d e x t e n s i o n m a y b e o b t a i n e d , a n d t he ch i l d m a y b e p e r s u a d e d t o t r y a n d 

l o o k b a c k o v e r her shou lde r , e.g. , in a left to r t i co l l i s , she s h o u l d l o o k o v e r her 

left shou lde r . 

SEVERER CASES 

T h e s e cons i s t o f o l d e r ch i ld ren o r adu l t s w i t h n e g l e c t e d c o n g e n i t a l t o r t i co l l i s , 

a n d s o m e cases o f a c q u i r e d to r t i co l l i s . M a s s a g e a n d m a n i p u l a t i o n a l o n e are 

insufficient f o r these ; t h e y m u s t b e t r e a t e d b y o p e r a t i o n . A f e w o f t he a c q u i r e d 

cases m a y y i e l d t o p h y s i c a l t r e a t m e n t . 

P H Y S I C A L T R E A T M E N T O F O L D E R P A T I E N T S . — T h e t r e a t m e n t is 

o n t he s a m e l ines as t h a t f o r infants , t h e c h i e f di f ferences b e i n g as regards t h e 

a c t i v e exerc i ses , a n d t h e p o s i t i o n o f t h e p a t i e n t d u r i n g t h e admin i s t r a t i on o f 

m a s s a g e a n d pass ive m o v e m e n t s . 

MASSAGE.— 

Position of Patient and Operator.—For these pa t i en t s t h e s i t t ing p o s i t i o n 

wi l l b e f o u n d t o b e t h e bes t , t h e o p e r a t o r s t a n d i n g b e h i n d t h e cha i r o r s t o o l o n 

w h i c h she sits, a n d s u p p o r t i n g t h e h e a d in as g o o d a p o s i t i o n as c a n b e o b t a i n e d , 

b y p l a c i n g o n e h a n d u n d e r he r ch in . 

T h e m o v e m e n t s are t h e s a m e as t h o s e u s e d f o r infants , e x c e p t t ha t na tu ra l ly , 

t h e y wi l l b e s t ronge r . 

PASSIVE STRETCHING.— 
Position of Patient.—While th i s is g i v e n , t h e p a t i e n t m a y s t e a d y her 

o w n shou lde r o n t he affected s ide b y g r a sp ing a ba r o f t he r ib-stal ls bes ide w h i c h 

her s t oo l has b e e n p l a c e d ( t a lk -grasp-s i t t ing) , o r t h e e d g e o f t h e s t o o l itself. 
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T h i s shou lde r , b e i n g t o o h igh , s h o u l d b e fixed as low as pos s ib l e . (See 

also below.) 

T h e s ide- f lex ions a n d ro t a t i ons s h o u l d b e g i v e n s t r o n g l y , a n d w i t h 

smal l over -p ressures a t t h e e x t r e m e l imi t . H e a d - s u s p e n s i o n in a p p a r a t u s is 

a lso useful . 

ACTIVE MOVEMENTS.— 
Position of Patient.—For a c t i v e m o v e m e n t s i t is neces sa ry t o fix t he 

or ig in o f t h e w o r k i n g m u s c l e , so t h e s h o u l d e r o n t h e convex ( s o u n d ) s ide m u s t 

b e fixed. T h e p a t i e n t m a y t a k e c r u t c h - s t a n d i n g o r -si t t ing p o s i t i o n be s ide 

t he b o o m , t h e shou lde r b e i n g k e p t high. I t is s imple r , h o w e v e r , a n d saves 

unneces sa ry m o v i n g a b o u t , i f she s i m p l y g rasps t h e s t o o l b e l o w he r w i t h b o t h 

hands , t hus fixing b o t h shou lde r s . I n this case she m a y k e e p t h e s a m e p o s i t i o n 

fo r b o t h pass ive a n d a c t i v e m o v e m e n t s . I t is ea sy t o a r range f o r t h e s h o u l d e r 

o n t h e a f fec ted s ide t o b e a l i t t le l o w e r t h a n t h e o t h e r . 

MOVEMENTS.—Concentric a n d e c c e n t r i c head - s ide -bend ings a w a y f r o m 

the a f fec ted s ide a n d ro t a t i ons t o w a r d s i t are g i v e n in t he inne r r a n g e . H e a d 

e x t e n s i o n s h o u l d a l so find a p l a c e , t h e pa t i en t c h a n g i n g t o t h e r each -g ra sp 

p o s i t i o n f o r th is exe rc i se . 

S U R G I C A L T R E A T M E N T . — T h e s ternal a n d c l a v i c u l a r heads o f t h e s t e rno-

m a s t o i d are d i v i d e d c lose t o the i r o r ig ins , a n d a n y c o n t r a c t e d b a n d s o f fasc ia 

are a lso s eve red . 

T h e h e a d is p u t u p in p las te r in an o v e r - c o r r e c t e d p o s i t i o n , o r k e p t in p l a c e 

b y s a n d b a g s o r o t h e r appa ra tu s , gene ra l l y f o r a b o u t a f o r t n i g h t . 

PRE-OPERATIVE TREATMENT is s o m e t i m e s o r d e r e d . I t is ca r r i ed o u t in m u c h 

the s a m e w a y as i f i t w e r e t o b e t h e o n l y t r e a t m e n t , b u t spec ia l a t t e n t i o n 

s h o u l d b e d e v o t e d t o i m p r o v i n g t h e nu t r i t ion o f all t h e m u s c l e s o f t h e n e c k , 

shou lder , a n d u p p e r p a r t o f t h e b a c k , as af ter t h e o p e r a t i o n t h e y m u s t b e 

i m m o b i l i z e d f o r a t i m e , a n d so t e n d t o w a s t e . 

P a s s i v e s t re tch ings are less i m p o r t a n t in these cases . 

A n y a c t i v e m o v e m e n t s t ha t are pos s ib l e s h o u l d b e 

prac t i s ed . 

POST-OPERATIVE TREATMENT.—Relapse is v e r y 

a p t t o t a k e p l a c e unless th is is car r ied o u t effic-

i en t ly . 

Support.—The h e a d is k e p t in p o s i t i o n b y 

appa ra tu s , g e n e r a l l y cons i s t ing o f s t raps . A c o m m o n 

t y p e cons i s t s o f a s t rap r o u n d t h e f o r e h e a d , a n d 

a n o t h e r r o u n d t h e s h o u l d e r a n d ax i l l a o n t h e s o u n d 

Fig. 138. — Sayre's s ide , b e t w e e n w h i c h a th i rd s t rap is fixed, m u c h in 

Si?rWr°roperLtion t h e d i r e c t i on o f t h e s t e r n o m a s t o i d m u s c l e itself. ( I n 

for torticollis. Say re ' s a r r a n g e m e n t th is th i rd b a n d is o f e las t ic . ) 

(Fig. 1 3 8 . ) 

I n b e d , t he pa t i en t s h o u l d lie o n t h e af fec ted s ide , w i t h a p i l l o w u n d e r 

t he head . 

Massage and Passive Movements.—These are g i v e n as f o r t he cases 

t r e a t ed w i t h o u t o p e r a t i o n , e x c e p t t h a t t h e p re sence o f t he scar m u s t b e 

c o n s i d e r e d . 

Active Movements.—These are m o s t i m p o r t a n t o f al l . T h e y are g i v e n 

as d e s c r i b e d a b o v e , a n d free exerc i ses a l so s h o u l d b e t a u g h t t o t he pa t i en t , 

a n d p r ac t i s ed severa l t i m e s a d a y a t h o m e , p r o v i d e d t ha t e i ther t h e pa t i en t 

o r his m o t h e r is in te l l igen t a n d re l iable . Se l f - co r rec t ion b e f o r e a mi r ro r 

m a y a lso b e e n j o i n e d . B u t ' h o m e e x e r c i s e s ' , h o w e v e r c o n s c i e n t i o u s l y d o n e , 

m u s t n o t b e m a d e a subs t i tu t e f o r a t t e n d a n c e a t t h e hosp i t a l o r t r e a t m e n t 

r o o m , as these cases n e e d careful w a t c h i n g . 
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I I I . P O T T ' S D I S E A S E 

(Vertebral Tuberculosis. Spinal Caries. Kyphosis Angularis) 

A t u b e r c u l o u s a f fec t ion o f t h e sp ine , a t t a c k i n g g e n e r a l l y t h e v e r t e b r a l b o d i e s , 

a n d p r o d u c i n g angu la r d e f o r m i t y . 

E T I O L O G Y . — L i k e all t u b e r c u l o u s diseases , sp ina l car ies ( L a t i n , caries = 

d e c a y ) is c o m m o n e r a m o n g t h e p o o r t h a n t h e r i ch . I t is p r o b a b l y n o t 

he red i t a ry . I t is m o s t c o m m o n in ch i ld ren u n d e r 10 , t h e m a j o r i t y o f cases 

o c c u r r i n g u n d e r t h e a g e o f 5 yea r s . 

P A T H O L O G I C A L C H A N G E S . — T h e t u b e r c u l o u s p r o c e s s g e n e r a l l y s tar ts 

in t he f ront o f t h e body o f a v e r t e b r a 

(Fig. 1 3 9 ) , a n d spreads t o n e i g h b o u r i n g 

vertebrae. I t d e s t r o y s t he b o n e s u b s t a n c e 

(see p . 3 6 0 ) , a n d finally f o r m s a large 

c a v i t y , so t h a t t h e v e r t e b r a co l l apses 

u n d e r t he b o d y w e i g h t t r a n s m i t t e d t h r o u g h 

t h e b o n e s a b o v e . T h e w h o l e sp ine b e n d s 

f o r w a r d s a n d d o w n w a r d s a t th is p o i n t , 

o n e o r m o r e s p i n o u s p rocesses p r o j e c t 

n o t i c e a b l y , f o r m i n g t h e ' l u m p ' o r b r e a k 

in t h e n o r m a l c o n t o u r o f t h e b a c k . 

P O S I T I O N O F T H E L E S I O N . — T h e 

lower thoracic region is m o s t f r equen t ly 

a t t a c k e d , t h e n t h e upper lumbar. Caries 

o f t h e u p p e r t h o r a c i c r eg ion is m u c h less 

c o m m o n , a n d c e r v i c a l car ies is rare. 

S Y M P T O M S . — 

PAIN—either a t t he seat o f the 

disease, o r in t h e f o r m o f a ' r e f e r r e d ' 

p a i n — t h a t is, o n e f o u n d s o m e w h e r e in 

the d i s t r ibu t ion o f t h e n e r v e o r ne rves 

w h i c h s u p p l y t h e a f fec ted vertebrae. A n y 

ja r r ing o f t h e sp ine causes sha rp pa in . 

STIFFNESS.—This is d u e t o s p a s m o f 

t h e b a c k m u s c l e s ; t h e p a t i e n t us ing these 

musc le s , v o l u n t a r i l y a n d i n v o l u n t a r i l y , t o 

i m m o b i l i z e t h e sp ine a n d so a v o i d pa in . 

T h e ch i ld , m o r e o v e r , wi l l n o t a t t e m p t t o 

b e n d his b a c k , a n d if a s k e d t o p i c k u p 

an o b j e c t f r o m the floor, d o e s so b y 

flexing h ips a n d knees , k e e p i n g t he sp ine Fig. 139.—Tuberculous disease of the 

riwid. b o d y o f a v e r t e b r a -

GAIT AND' POSTURE.—In a d v a n c e d 

cases , t he ch i l d e i ther wi l l n o t s t a n d a t all , o r else he h o l d s o n t o o b j e c t s 

r o u n d h i m , a n d wi l l n o t w a l k unless he c a n o b t a i n s u c h s u p p o r t . T h e 

a t t i t ude is cha rac te r i s t i c , a l w a y s b e i n g o n e w h i c h will p r o c u r e s u p p o r t f o r 

the af fec ted pa r t o f t he sp ine , t hus re l iev ing pressure o n t he d i seased vertebrae, 

a n d dec reas ing pa in . 

DEFORMITY.—There is angu la r d e f o r m i t y b a c k w a r d , s h o w n b y a b r e a k 

in t he n o r m a l c o n t o u r o f t h e c u r v e s o f t he sp ine , bes t seen w h e n the c h i l d 

b e n d s f o r w a r d . I t is v e r y s l ight in ea r ly cases , b u t m a y d e v e l o p t o an 

e x t r e m e degree i f un t r ea t ed , as in ' h u n c h - b a c k s ' . Sco l ios i s d o e s o c c u r , i f t he 

side o f t he b o d y o f a v e r t e b r a is d i seased a n d co l l apses , b u t it is rare. 
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C O M P L I C A T I O N S . — 

PRESSURE.—In b a d cases o f t h o r a c i c car ies , t he re m a y b e ser ious pressure 

o n t h e heart and lungs, a n d g r a v e in te r fe rence w i t h the i r f u n c t i o n s . 

ABSCESS FORMATION.—Abscesses m a y f o r m a t t h e site o f t he l es ion , o r 

e l sewhere . 

COMPRESSION PARAPLEGIA—that is, para lys i s ( gene ra l l y spas t i c ) o f t h e 

l o w e r ex t r emi t i e s , d u e t o c o m p r e s s i o n o f t he sp ina l c o r d , t he neura l cana l b e i n g 

n a r r o w e d b y t h e c o l l a p s e o f t h e vertebrae a n d t h e b e n d i n g o f t he sp ine . 

W e n e e d n o t fur ther d iscuss th is d isease in its e a r l y s tages , as w e are n o t 

m u c h c o n c e r n e d w i t h its t r e a t m e n t unt i l a la ter p e r i o d . S h o u l d a n y o f t h e 

a b o v e s igns , o r a n y t h i n g w h i c h appea r s t o r e s e m b l e t h e m , b e n o t i c e d in a n y 

case o f scol ios is o r k y p h o s i s u n d e r o u r ca re , t h e y m u s t b e i m m e d i a t e l y r e p o r t e d 

t o t h e su rgeon , a n d t r e a t m e n t s t o p p e d p e n d i n g his dec i s i on . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — T h e genera l t r e a t m e n t is i m p o r t a n t . G o o d 

f o o d a n d h y g i e n e , fresh air, a n d sun l igh t are essent ia l . T h a t t h e sun is o u r 

bes t a l l y in s u c h cases has b e e n a b u n d a n t l y p r o v e d a t L e y s i n in D r . R o l l i e r ' s 

c l in ics f o r t h e t r e a t m e n t o f surg ica l t ube rcu lo s i s . S imi la r t r e a t m e n t , as far as 

is poss ib l e in o u r c l i m a t e , is ca r r i ed o n a t t he T r e l o a r H o m e at A l t o n , a t H a y l i n g 

I s land , a n d a t m a n y o t h e r h o m e s a n d hosp i ta l s , w h e r e i t has b e e n w o n d e r f u l l y 

successful . D u r i n g t he s u m m e r t h e pa t i en t s , w e a r i n g a m i n i m u m o f c l o t h i n g , 

s p e n d all the i r d a y s in t h e s u n — h a v i n g been , o f c o u r s e , a c c u s t o m e d t o th is b y 

g radua l e x p o s u r e — t h e i r heads b e i n g p r o t e c t e d b y a shade . Ar t i f ic ia l sun l igh t 

is a l so u s e d w h e n necessa ry . 

M E C H A N I C A L T R E A T M E N T ( S U P P O R T ) . — T h e pa t i en t is p l a c e d in t h e 

r e c u m b e n t p o s i t i o n , w i t h t he sp ine in h y p e r - e x t e n s i o n . T h i s a t t i t ude d i m i n -

ishes t he pressure o n t h e d i seased ve r t eb r a l b o d y , o r b o d i e s , a n d t hus re l ieves 

pa in , p r e v e n t s flexion d e f o r m i t y , a n d g i v e s t h e sp ine a c h a n c e t o hea l , th is 

b e i n g b r o u g h t a b o u t b y par t ia l r e p l a c e m e n t o f t he d e s t r o y e d b o d i e s b y n e w 

b o n e , a n d gene ra l l y b y anky los i s o f t h e j o i n t s b e t w e e n t h e a f fec ted vertebrae. 

W h e n the re is r eason t o b e l i e v e t h a t hea l ing has t a k e n p l a c e , t h e c h i l d is 

s u c c e s s i v e l y a l l o w e d t o sit u p , s t and , a n d w a l k , w e a r i n g a p las te r j a c k e t , o r 

s o m e o t h e r f o r m o f s u p p o r t . T h e d u r a t i o n o f t he t r e a t m e n t is l o n g , t h ree t o 

f o u r yea r s in t h o r a c i c car ies , a n d ra ther less i f t h e disease is in t h e c e r v i c a l o r 

l u m b a r r eg ions . S u p e r v i s i o n is neces sa ry f o r a c o n s i d e r a b l e t i m e in o r d e r t o 

o b v i a t e all d a n g e r o f re lapse . 

P H Y S I C A L T R E A T M E N T . — 

DURING THE PERIOD OF RECUMBENCY AND SUPPORT 

Massage o f t h e l i m b s is s o m e t i m e s g i v e n t o p r e v e n t w a s t i n g o f t he m u s c l e s 

f r o m disuse . Compression paraplegia gene ra l l y d i sappears in t i m e , in t h e 

c o u r s e o f t h e genera l a n d m e c h a n i c a l t r e a t m e n t o f t he disease . Massage a n d 

m o v e m e n t s m a y b e g i v e n as f o r SPASTIC PARAPLEGIA (see p . 1 2 3 ) . I f r e c o v e r y 

d o e s n o t t a k e p l a c e , a n o p e r a t i o n m a y b e u n d e r t a k e n f o r its relief, a f ter w h i c h 

t r e a t m e n t m a y p r o c e e d as b e f o r e , b u t it m u s t b e v e r y gen t l e a n d careful , as 

these o p e r a t i o n s are v e r y seve re o n e s , a n d n o t a l w a y s successfu l . 

WHEN THE PATIENT IS CURED, HEALING HAVING TAKEN PLACE, AND 
THE SPINE BEING CONSOLIDATED AT THE SEAT OF THE LESION 

O u r c h i e f a i m in t r e a t m e n t is t o s t r eng then all t he pa t i en t ' s m u s c l e s a n d t o 
increase m o b i l i t y , i f i m p a i r e d , in all j o i n t s except those in the area attacked by 

the disease. S ince i t is difficult t o con f ine m o v e m e n t en t i r e ly t o o n e r eg ion 
o f t h e sp ine , th is m e a n s , in p r a c t i c e , t ha t n o forcible stretching o r m o b i l i z a t i o n 
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o f t he sp ine is t o b e a t t e m p t e d (see also below). T h e m e t h o d o f t r e a t m e n t is 

as f o l l o w s :— 

MASSAGE.—General m a s s a g e is a d v i s a b l e , o r a t leas t m a s s a g e o f t he b a c k 

musc l e s , w e a k e n e d t h r o u g h non -use . T h e w o r k m a y b e s t imu la t ing as far as 

t he l i m b s are c o n c e r n e d , t h o u g h n o t o v e r - v i g o r o u s ; t he b a c k m u s t a l w a y s b e 

t r ea t ed g e n t l y . Eff leurage , k n e a d i n g , a n d ' p i c k i n g u p ' are t h e be s t m o v e -

m e n t s . I f f r ic t ions a n d pressure v i b r a t i o n s are u s e d a t al l , t h e a rea o f t he 

disease s h o u l d b e g i v e n a w i d e be r th . Spinal back-hacking is i nadv i s ab l e , 

unless we l l a w a y f r o m the les ion, e .g. , o n t h e l o w e r pa r t s o f t h e sp ine i n ce rv i ca l 

car ies . 

GENTLE EXERCISES.—These are essential , p r o v i d e d , as m e n t i o n e d a b o v e , 

t h a t n o a t t e m p t is m a d e t o inc rease t h e r ange o f m o v e m e n t in t h a t pa r t o f 

the ve r t eb ra l c o l u m n w h i c h has b e e n t he seat o f t h e d isease . N o o v e r s t r e t c h 

o r ove rp ressu re s h o u l d b e g i v e n in a n y t r u n k exe rc i se . T h e t h o r a x n e e d s 

m o b i l i z a t i n g ; b u t th is has t o b e d o n e w i t h care , a n d n o m o v e m e n t m u s t b e 

u n d e r t a k e n w h i c h c o u l d p u t a n y s train o n t he sp ine . Spec ia l ca re is neces -

s a r y w i t h r e g a r d t o a n y m o v e m e n t w h i c h t akes p l a c e m o s t f ree ly in t h e a f fec ted 

reg ion . T h u s , t runk- tu rn ings , o r a n y exe rc i se i n c l u d i n g r o t a t i o n o f t h e t runk , 

m u s t b e g i v e n m o s t ca re fu l ly i f t he car ies w a s in t h a t v e r y c o m m o n s i tua t ion , 

t h e l o w e r t h o r a c i c r eg ion , s ince r o t a t i o n is so free in th i s pa r t . T h e s a m e 

appl ies t o f o r w a r d - b e n d i n g s in t h e c e r v i c a l a n d l u m b a r r eg ions . F o r w a r d -

b e n d i n g s , in fac t , n e e d m o r e c a u t i o n t h a n a n y o t h e r m o v e m e n t s , in w h a t e v e r 

r eg ion . 

1. Breathing Exercises are m o s t i m p o r t a n t , in o r d e r t o m o b i l i z e t h e 

t h o r a x , a n d o b t a i n full r ange o f resp i ra t ion . T h e pa t i en t s s h o u l d b e m a d e t o 

e x p a n d all pa r t s o f t h e lung , b e i n g i n s t ruc t ed in cos t a l , d i a p h r a g m a t i c , a n d 

ap i ca l b rea th ing . I t is as we l l , in fac t , t o t rea t these pa t i en t s as i f t h e y w e r e 

in d a n g e r o f phth is i s . A l l free b r e a t h i n g exerc i ses m a y b e g i v e n , a l so Hal f -

l y i n g Chest - l i f t -s t roking a n d - shaking S i t t ing Chest- l i f t ing m o v e m e n t s , free 

o r assisted, m a y b e u s e d w i t h ca re , b u t pa s s ive Ches t - expans ions o f t he S w e d i s h 

t y p e are n o t a d v i s a b l e b e c a u s e o f t h e pressure o n t h e b a c k . Ci rc le - tu rn ing 

( A r v e d s o n ) m a y b e g i v e n g e n t l y a n d w i t h o u t s t re tch ing , i f t h e p a t i e n t c a n 

re lax c o m p l e t e l y ; Ches t - c l app ing is a l so benef ic ia l . 

2 . Arm Exercises.—Most free m o v e m e n t s m a y b e g i v e n , so l o n g as t h e y 

are su i ted t o t h e s t r eng th o f t he pa t i en t . R e s i s t e d exe rc i ses l ike 2 -P lane 

A r m - c a r r y i n g , a n d A r m - r o t a t i o n w i t h r o d are a l so su i tab le . S o m e o f t h e 

resis ted f o r m s o f 2 - A r m - b e n d i n g a n d -s t re tching, e .g. , in ha l f - ly ing , are pe rmis s -

ib le , b u t t h e usua l s t r ong o v e r s t r e t c h w h e n the a r m s are ra ised a b o v e t h e h e a d 

m u s t b e o m i t t e d i f t h e les ion i n c l u d e d , o r w a s b e l o w , t h e s i x t h t h o r a c i c v e r t e b r a . 

H a n g i n g b y t h e h a n d s is, o f cou r se , c o n t r a - i n d i c a t e d f o r t h e s a m e r e a s o n — 

t h e s t re tch ing o f t h e sp ine b y t h e d r ag o f t h e la t i s s imus dors i , a t t a c h e d t o 

t h e sp inous p rocesses f r o m t h e s e v e n t h t h o r a c i c v e r t e b r a d o w n w a r d s . O n 

t h e w h o l e , free exerc i ses are safer. 

3. Leg Exercises.—Most o f these m a y b e g i v e n , p r o v i d e d t h e y are n o t 

t o o s t rong . T h o s e in w h i c h t h e a b d o m i n a l m u s c l e s a l so w o r k c o n c e n t r i c a l l y 

a n d e c c e n t r i c a l l y are n o t su i t ab le (see below). 

4. Head Exercises.—In t h o r a c i c a n d l u m b a r cases , all m o v e m e n t s m a y b e 

p e r f o r m e d in t h e o r d i n a r y w a y , w i t h t he shou lde r s f ixed . I n c e r v i c a l cases , 

all m u s t b e g i v e n w i t h g rea t ca re , w i t h o u t o v e r s t r e t c h , s l o w l y , a n d w i t h l i t t le 

o r n o res is tance . P a s s i v e m o v e m e n t s are o n l y g i v e n in c o m p l e t e r e l axa t i on . 

5. Trunk Exercises (see above).—The f o l l o w i n g are c o n t r a - i n d i c a t e d : 

s t r o n g m o b i l i t y exerc i ses , (e .g . , T r u n k - r o l l i n g ) ; pressures o f a n y k i n d ; exe r -

cises w i t h o v e r s t r e t c h o r ove rp re s su re ; m o v e m e n t s w i t h s t r o n g res is tance b y 

t he f o r c e o f g r a v i t y , o r b y t h e g y m n a s t ; free exerc i ses in v e r y q u i c k t i m e , 
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p r o d u c i n g a j e r k a t t h e e n d o f e a c h m o v e m e n t ( e .g . , H e w i n g , Y a r d - s t a n d i n g 

( q u i c k ) A l t e r n a t e t r u n k - r o t a t i o n ) . 

T h e bes t exerc i ses are free m o v e m e n t s d o n e in ra ther s l o w t i m e . 

Examples 
Back Exercises.— 

1. Back-raisings vertebra by vertebra (unresisted); Forward- and downward-bending 
and raising ; ' General Correcting Position '. 

2. Trunk-falling-forward and -raising ; Wing-high-ride-sitting Back-raising, etc. 
Abdominal Exercises.—-

1. Abdominal contractions (in crook half-lying) ; Lying Head-raising, etc. 
2. Trunk-rotations ; in stride-lying, sitting, stride- or close-standing (see above). 

Side - bendings. — 
Wing (high) ride-sitting Alternate side-bending (free or with gentle resistance) ; 

Standing Alternate side-bending, etc. 
Any free exercises similar to the above may be given. 

6. Balance Exercises m a y a l w a y s b e used . T h e pa t i en t s h o u l d w a l k 

a l o n g a l ine d r a w n o n t he floor, o r o n t h e b o o m at its lowest; o t h e r w i s e , s h o u l d 

he s u d d e n l y lose his b a l a n c e , he m i g h t j a r his sp ine in j u m p i n g off. 

P r o b a b l y f e w exerc i ses o f o r d i n a r y s t r eng th w o u l d b e ha rmfu l t o these 

pa t ien t s , p r o v i d e d t ha t all f o r c e d m o v e m e n t s w e r e a v o i d e d , b u t sp ina l car ies 

is t o o ser ious a disease t o j u s t i f y t h e t a k i n g o f a n y risks, a n d it is be t t e r t o 

err o n t h e safe s ide . O b v i o u s l y , t he exerc i ses m u s t b e ca re fu l ly g r a d u a t e d . 
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CHAPTER XVIII 

CONSTITUTIONAL DISEASES 

Chronic rheumatism of joints—Rheumatism of muscle tendons and aponeuroses— 
Muscular rheumatism—Rickets—'Gout—Diabetes mellitus—-Obesity. 

C H R O N I C R H E U M A T I S M O F J O I N T S 

E T I O L O G Y . — 

SEX .—Men a n d w o m e n are b o t h a f fec ted . 

AGE .—The c o n d i t i o n appea r s m o s t f r e q u e n t l y in m i d d l e - a g e d o r e lde r ly 

p e o p l e , e s p e c i a l l y as t h e resul t o f l o n g - c o n t i n u e d e x p o s u r e t o c o l d a n d 

d a m p . 

THE ACTUAL CAUSE is p r o b a b l y a t o x i c o n e ; t he t o x i n s b e i n g d u e t o t h e 

p resence o f bac t e r i a , o r t o s o m e d e r a n g e m e n t o f t he m e t a b o l i c p roces se s o f t h e 

b o d y . 

P A T H O L O G I C A L C H A N G E S . — 

1. T h e s y n o v i a l m e m b r a n e o f t h e j o i n t is i n f l amed , b u t e x u d a t i o n , t h o u g h 

p re sen t , is s l ight . 

2 . T h e f ibrous t i ssues r o u n d t h e j o i n t are m o s t a f fec ted . T h e r e is inf lam-

m a t i o n a n d c o n s e q u e n t t h i c k e n i n g o f t he l i g a m e n t s , a n d a l so o f t h e t e n d o n s o r 

a p o n e u r o s e s o f t h e m u s c l e s a t t a c h e d c lose t o t he j o i n t . 

3. B o n y c h a n g e s are n o t m a r k e d . 

S Y M P T O M S . — P a i n , stiffness, a n d s o m e t i m e s slight swelling of the joints, a n d 

e n l a r g e m e n t o f s u r r o u n d i n g t issues are t h e m a i n fea tures . T h e pa in , w h i c h is 

o f a dul l a c h i n g cha rac t e r , is gene ra l l y w o r s e a t n igh t , o r w h e n the pa t i en t has 

b e e n a t rest f o r a l o n g t i m e . H e is o f t e n v e r y sensitive to changes of weather. 

Many joints are a f fec ted . K n e e s a n d shou lde r s f r e q u e n t l y suffer. 

T r e a t m e n t . — 

H E A T , B A T H S , A N D A P P L I C A T I O N S . — C e r t a i n k i n d s o f baths a re useful , 
a n d t he pa t i en t s h o u l d , i f pos s ib l e , l i ve in a w a r m , d r y c l i m a t e , e spec i a l l y 
du r ing t h e win te r . S u c h E n g l i s h spas as D r o i t w i c h a n d B u x t o n are su i t ab le ; 
o r , o n the c o n t i n e n t , A i x - l e s - B a i n s , D a x , o r P i s t a n y . T h e m u d - b a t h s a t t h e last-
n a m e d are sa id t o b e v e r y benef ic ia l . T h i s m u d is a l so sen t t o E n g l a n d , a n d 
is h i g h l y r e c o m m e n d e d b y s o m e d o c t o r s f o r r h e u m a t i s m a n d a l l i ed c o n d i t i o n s . 
I n th is case i t is a p p l i e d in t he f o r m o f a p a c k o r c o m p r e s s t o t he a f fec ted 
l i m b s . T h e w h i r l p o o l b a t h , i f a v a i l a b l e , is a l so v a l u a b l e f o r r e l i ev ing p a i n . 

Radiant heal m a y a lso af ford relief, a n d salicylic ionization, o r s o m e o t h e r 
f o r m o f e lec t r i ca l t r e a t m e n t , s o m e t i m e s effects a n i m p r o v e m e n t . 

Painting with iodine, o r t he a p p l i c a t i o n o f i o d e x , is useful in s o m e cases . 

M A S S A G E s h o u l d b e v e r y d e e p a n d s t rong , in o r d e r t o b r e a k d o w n th i cken -

ings r o u n i jo in ts a n d in m u s c l e a p o n e u r o s e s . Gene ra l m a s s a g e is a d v i s a b l e 

i f m a n y j o i n t s are a f fec ted , a n d a b d o m i n a l m a s s a g e s h o u l d h e l p t he genera l 

m e t a b o l i s m a n d assist t he e l i m i n a t i o n o f t o x i c s u b s t a n c e s . 
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E X E R C I S E S . — 

PASSIVE MOVEMENTS s h o u l d b e v i g o r o u s , a n d s h o u l d b e p e r f o r m e d q u i c k l y , 

in o r d e r t o g e t r i d o f stiffness a n d t o i m p r o v e c i r cu l a t i on . 

ACTIVE MOVEMENTS are a l so o f s u p r e m e i m p o r t a n c e , s ince t h e y b r i n g b l o o d 

t o , a n d so s t r eng then , t he m u s c l e s w h i c h w o r k o n t he j o i n t s m o v e d . 

T h e K n e e - j o i n t 

W e g i v e b e l o w t h e de t a i l ed t r e a t m e n t o f a t y p i c a l c h r o n i c r h e u m a t i c c o n d i -

t i o n , v i z . , r h e u m a t i s m o f t he k n e e . 

M A S S A G E . — T h i s cons i s t s o f : — 

MASSAGE OF THE THIGH.—This is p a r t i c u l a r l y i m p o r t a n t , a n d i nc ludes 

v i g o r o u s effleurage, v e r y d e e p k n e a d i n g a n d p i c k i n g u p o f all m u s c l e s , e spe-

c i a l l y o f t he q u a d r i c e p s ; h a c k i n g a n d c l a p p i n g o f t he t h i g h . 

MASSAGE OF THE KNEE-JOINT.—This cons i s t s o f eff leurage r o u n d t h e 

k n e e ; k n e a d i n g w i t h t h e p a l m s o f t h e h a n d s o n e i the r s ide o f t h e j o i n t ; d e e p 

f r ic t ions t o all t he l i g a m e n t s , a n d t o t he t e n d o n s o f t he m u s c l e s in t he 

n e i g h b o u r h o o d . 

MASSAGE OF THE LOWER LEG .—This is less i m p o r t a n t t h a n t h a t o f t h e 

th igh , unless t he ank le - jo in t is a l so a f fec ted . I t is never the less a d v i s a b l e t o 

g i v e a shor t , b u t d e e p a n d v i g o r o u s t r e a t m e n t t o th is pa r t , in o r d e r t o i m p r o v e 

the c i r cu l a t i on t h r o u g h the w 7 hole l i m b . 

M O V E M E N T S . — Q u i c k a n d v i g o r o u s pa s s ive f l ex ion a n d e x t e n s i o n o f t h e 

k n e e m a y b e g i v e n , a n d free exe rc i ses w i t h p l e n t y o f m o v e m e n t a n d a c t i v i t y 

s h o u l d b e u s e d t o r e d u c e stiffness, s t r eng then the m u s c l e s , a n d i m p r o v e c i rcu la -

t i o n . H i g h - s i t t i n g K n e e - s w i n g i n g is v e r y e f fec t ive . Genera l exe rc i ses are 

v a l u a b l e i f t he pa t i en t ' s age a n d hea l th p e r m i t . ( T h e k n e e exerc i ses m a y b e 

c h o s e n f r o m t h o s e o n p p . 8 1 , 8 2 , o r a n y s imi la r exe rc i se s m a y b e u sed . 

Q u i c k , r h y t h m i c , s w i n g i n g m o v e m e n t s are the bes t . ) 

R H E U M A T I S M O F M U S C L E T E N D O N S A N D 

A P O N E U R O S E S 

(Chronic Fibrositis) 

I n th i s c o n d i t i o n t h e r h e u m a t i c p r o d u c t s a re d e p o s i t e d , n o t in t h e l i g a m e n t s 

o f j o i n t s , b u t in t h e t e n d o n s a n d a p o n e u r o s e s o f m u s c l e s c l o s e t o t he i r 

a t t a c h m e n t s t o b o n e . T h e d e p o s i t s a re p r o b a b l y f o u n d he re r a the r t h a n in 

t h e c o n t r a c t i l e t i s sue , b e c a u s e in t he se pa r t s t h e c i r c u l a t i o n is less a c t i v e t h a n 

in t h e m u s c l e i tself. A c o m m o n e x a m p l e o f th i s k i n d o f c h r o n i c f ibros i t i s is 

t o b e f o u n d in t h e o r d i n a r y ' r h e u m a t i c h e a d a c h e ' , o r o c c i p i t a l neu ra lg i a . W e 

shal l t h e r e f o r e t a k e th i s c o n d i t i o n as t y p i c a l , t h o u g h fibrositis m a y b e p r e s e n t 

in m a n y o t h e r pa r t s o f t h e b o d y . (See also SCIATICA, p . 1 8 3 . ) 

R h e u m a t i c H e a d a c h e 

S Y M P T O M S . — T e n d e r n e s s and thickenings a re f o u n d in t he areas i n d i c a t e d 

a b o v e . T h e s e are pains in the shoulders, a n d headache in the occipital region ; 

o c c a s i o n a l l y t he r h e u m a t i s m appea r s a l so in t he f ace , a n d there is t ende rness 

in the b r anches o f t he fifth n e r v e , e spec i a l l y a t t he p o i n t s w h e r e t h e y e m e r g e 

t h r o u g h the i r r e spec t i ve b o n y f o r a m i n a . T h e r e is a l so stiffness o f t he n e c k . 

T r e a t m e n t . — 

P O S I T I O N O F P A T I E N T . — T h e c o n d i t i o n is easiest t o t rea t i f t he p a t i e n t 
sits o n a s t o o l , p l ace s h is e l b o w s o n a t a b l e , a n d s u p p o r t s h is f o r e h e a d o n his 
h a n d s . I f t he t a b l e b e a h i g h o n e , i t is pos s ib l e f o r h i m t o rest his fo rea rms o n 
i t , w i t h o n o h a n d o n t o p o f t he o t h e r a n d his f o r e h e a d o n t h e m . T h i s s u p p o r t 
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is m o s t necessa ry in o r d e r t o r e lax t he t r apez ius a n d o t h e r e x t e n s o r s o f t he n e c k . 

I f in b e d , he m u s t l ie p r o n e , w i t h p i l l o w s s u i t a b l y a r r anged as fo r a n y b a c k a n d 

n e c k m a s s a g e . T h e o p e r a t o r s t ands b e h i n d t h e pa t i en t . 

M A S S A G E A N D M O V E M E N T S . — O u r a i m s wi l l b e t o b r e a k u p the t h i c k e n -

ings , a n d t o i m p r o v e t h e c i r c u l a t i o n so as t o ensure their r e m o v a l . T o t h i s 

e n d , as in t h e case o f fibrositis r o u n d j o i n t s , o u r m a s s a g e wi l l b e o f t he deepes t 

poss ib l e k i n d . 

W e shall b e g i n w i t h t he upper part of the back and the shoulders, a n d g i v e 

firm effleurage a n d d e e p k n e a d i n g t o th is r eg ion . W e shall t hen g i v e s t r o n g 

f r ic t ions t o a n y t h i c k e n i n g s w h i c h c a n b e fel t , w o r k i n g r o u n d the i r edges a n d 

g r a d u a l l y a p p r o a c h i n g the i r cen t res . W e shall f o l l o w th is b y a s e c o n d series 

o f d e e p k n e a d i n g s t o d i sperse t he b r o k e n - d o w n t i ssue , a n d b y s t rong effleurage 

t o assist in its r e m o v a l b y t he l y m p h a t i c c i r c u l a t i o n . I f t h e p a t i e n t c a n b e a r 

i t , h a c k i n g m a y b e e m p l o y e d t o b r i n g fresh b l o o d t o t h e pa r t . 

W e shall t h en p r o c e e d t o the region of the neck. H e r e w e shall r epea t t h e 

s a m e series o f m o v e m e n t s , dea l ing e spe c i a l l y w i t h t h e u p p e r fibres o f t h e 

t rapez ius . O u r f r ic t ions wi l l b e g i v e n o n e i ther s ide o f t he l i g a m e n t u m 

nuchae, a l o n g t he super io r c u r v e d l ine , b e l o w t h e m a s t o i d p r o c e s s , a n d o v e r t h e 

t o p o f t he shou lde r . H a c k i n g is n o t a l w a y s a d v i s a b l e in th is r e g i o n . 

W e shall n o w c h a n g e o u r o w n p o s i t i o n , a n d s t a n d in f ron t o f t he p a t i e n t 

t o t rea t the head. I n w o m e n , if t he ha i r is l o n g , all ha i rp ins m u s t b e r e m o v e d . 

T h e bes t m o v e m e n t s t ha t c a n b e u s e d here are f r i c t ions . T h e y s h o u l d b e g i v e n 

firmly b u t g e n t l y . I t is i m p o s s i b l e t o g i v e t h e m as d e e p l y in th i s r eg ion as in t he 

b a c k a n d n e c k , s ince t he ep ic ran ia l a p o n e u r o s i s l ies o v e r b o n e , a n d b ru i s ing o f 

t he ne rves w o u l d ce r t a i n ly b e t he resul t o f t o o h e a v y w o r k . D o n e ca re fu l ly , 

h o w e v e r , t h e y b r i n g g rea t re l ief t o t h e pa t i en t , w h o o f t en desires t o p r o l o n g 

th is pa r t o f t he t r e a t m e n t . 

F ina l l y , w i t h the p a t i e n t s i t t ing u p r i g h t , w e shall g i v e passive movements— 

H e a d - r o l l i n g b e i n g t h e m o s t u s e f u l ; a n d active exercises, s u c h as H e a d - s i d e -

b e n d i n g , H e a d - r o t a t i o n , a c t i v e H e a d - r o l l i n g , H e a d - e x t e n s i o n , Back - r a i s i ng , a n d 

2 - A r m - p a r t i n g a n d - fo rward -ca r ry ing . 

In an o l d - s t a n d i n g ca se , t he t r e a t m e n t m a y n e e d t o b e c o n t i n u e d fo r f r o m 

t w o t o th ree m o n t h s . I f a c o m p l e t e cu re is o b t a i n e d , t he pa t i en t m a y r ema in 

free o f t he t r o u b l e , a n d if, o n a n y s u b s e q u e n t o c c a s i o n , he s h o u l d aga in b e 

a t t a c k e d , p r o m p t t r e a t m e n t wi l l gene ra l l y s u c c e e d in c u t t i n g t h e a t t a c k s h o r t . 

T r i g e m i n a l N e u r a l g i a d u e to R h e u m a t i s m 

T h i s a f fec t ion m u s t n o t b e c o n f u s e d w i t h a t rue neur i t is o f t he t r i gemina l 

ne rve ( ' t i c d o u l o u r e u x ' ) , w h i c h c o n d i t i o n is n o t su i t ab le f o r t r e a t m e n t b y 

massage . T h e pa infu l p o i n t s , as m e n t i o n e d a b o v e , are f o u n d w h e r e t h e 

b ranches o f t h e fifth n e r v e e m e r g e o n t he f ace . M o s t c o m m o n is pa in o v e r 

the p o i n t s o f e m e r g e n c e o f t h e supra -o rb i t a l a n d sup ra - t roch lea r b r a n c h e s o f 

the f ronta l d i v i s i o n o f the o p h t h a l m i c n e r v e . O t h e r p o s s i b l e p o i n t s m a y b e : 

( 1 ) A t t he e m e r g e n c e o f t he t e rmina l b r a n c h o f t he super io r m a x i l l a r y ( the 

infra-orbi ta l n e r v e ) , i m m e d i a t e l y b e l o w the e y e ; ( 2 ) A t t h e e m e r g e n c e o f t h e 

t e m p o r a l b r a n c h o f t he o rb i t a l ( t e m p o r o - m a l a r ) n e r v e (a b r a n c h o f the supe r io r 

m a x i l l a r y ) a b o v e t h e z y g o m a ; (8) O c c a s i o n a l l y a t t h e e m e r g e n c e o f t h e m e n t a l 

ne rve (a b r a n c h o f t h e infer ior den ta l d i v i s i o n o f the infer ior m a x i l l a r y ) . 

(Fig. 1 4 0 . ) 

T r e a t m e n t . — 

P O S I T I O N O F P A T I E N T . — T h e t r e a t m e n t is bes t g i v e n in t he l y i n g o r half-

l y i n g p o s i t i o n . T h e pa t i en t ' s h e a d s h o u l d b e s u p p o r t e d o n a sof t c u s h i o n , a n d 

his e ye s c l o s e d . T h e masseuse s h o u l d s t and a t t he s ide o f t he c o u c h , f ac ing h i m . 
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M A S S A G E . — T h e t r e a t m e n t o f these neura lg i c pa ins o f r h e u m a t i c o r ig in in 

the face m u s t p e r f o r c e b e m u c h gen t l e r t h a n in o t h e r less sens i t ive r eg ions . 

O n l y the area w h e r e p a i n is p re sen t n e e d b e t r ea t ed . T h e seance s h o u l d b e g i n 

w i t h s t rok ing , v e r y gen t l e a t first. 

FOR THE FOREHEAD.—The s t r o k i n g m a y b e p e r f o r m e d w i t h o n e h a n d , 

ac ross t he f o r e h e a d a n d d o w n t o t h e t e m p l e . Gen t l e f r i c t ions s h o u l d n e x t b e 

g i v e n , all o v e r t he f ronta l r eg ion , 

spec ia l a t t e n t i o n b e i n g p a i d t o t h e 

p o i n t s o f e m e r g e n c e o f t h e supra-

orb i ta l n e r v e a n d t he supra - t roch lea r 

ne rve (see Fig. 1 4 0 ) . A f t e r th is , 

t he s t r o k i n g m o v e m e n t s m a y b e 

r epea ted . 

TEMPORAL REGION. — S t r o k i n g 

s h o u l d b e g i v e n a t t h e b e g i n n i n g 

a n d e n d o f t h e t r e a t m e n t , in t he 

m a n n e r d e s c r i b e d a b o v e . F r i c t i o n s 

are a l so g i v e n , e spec i a l l y o v e r t he 

p o i n t o f e m e r g e n c e o f t he t e m p o r a l 

n e r v e . 

•7empora/ a 

5upra-ori>itaf nerve 

Sufira-trocAtear nerve 

/nfra-orb/fa J nerve-

Men fa/ nerve 

Fig. 140.—Points of emergence of sensory-
nerves on the face, showing where pain is most 
commonly present in trigeminal neuralgia. 

REGION OF THE CHEEK.—Stroking is g i v e n t o o n e o r b o t h s ides o f t h e f a c e . 

T h e h a n d s are p l a c e d l i g h t l y o v e r t h e pa t i en t ' s e y e s , t h e t i p s o f t h e i n d e x 

fingers res t ing l i g h t l y o n t h e f o r e h e a d . T h e h a n d t h e n passes d o w n w a r d s , t he 

i n d e x fingers b e i n g d r a w n d o w n b e t w e e n t h e e y e a n d n o s e , t he o the r s s l igh t ly 

ra ised so as n o t t o press h e a v i l y o n t he e y e s . T h e h a n d s are t h e n ca r r i ed 

d o w n w a r d s a n d ' o u t w a r d s o v e r t he c h e e k s a n d o v e r t he l o w e r j a w . T h i s m o v e -

m e n t m i g h t r ea l ly b e c l a s sed as efneurage , b e c a u s e i t f o l l o w s m o r e o r less t he 

c o u r s e o f t he fac ia l v e i n . F r i c t i o n s are g i v e n o v e r t he c h e e k , e s p e c i a l l y a t t he 

p o i n t w h e r e t h e inf ra-orb i ta l n e r v e l eaves t he f o r a m e n o f t he s a m e n a m e . 

THE MENTAL REGION is r a re ly a f fec ted . I f pa in is p re sen t here , t he 

s t r ok ing s h o u l d b e f r o m the m i d d l e l ine o f t h e c h i n , u p w a r d s t o w a r d t he ang l e 

o f t he j a w ; a n d t he f r ic t ions o v e r the p o i n t o f e m e r g e n c e o f t h e m e n t a l n e r v e 

t h r o u g h t h e m e n t a l f o r a m e n . 

Genera l s t rok ing o f t he w h o l e o f o n e s ide o f t h e f ace a n d n e c k m a y c o n c l u d e 

t h e t r e a t m e n t . ( F o r a d e s c r i p t i o n o f th i s , see INSOMNIA, p . 1 9 6 . ) 

L a t e r o n , t h e p a t i e n t s h o u l d b e m a d e t o use t he face musc l e s a c t i v e l y , s c r ew-

ing u p the f ace , a n d t h e n r e l ax ing i t . 

M U S C U L A R R H E U M A T I S M 

(Myalgia) 

B y th is is u n d e r s t o o d an acute i n f l a m m a t o r y c o n d i t i o n in the m u s c l e s o r the i r 

t e n d o n s o r a p o n e u r o s e s . 

E T I O L O G Y . — I t is m o r e c o m m o n in m e n t h a n in w o m e n . I t d o e s n o t f o l l o w 

a c u t e r h e u m a t i s m ( r h e u m a t i c f e v e r ) , b u t g o u t s eems t o p r e d i s p o s e t o i t . 

CAUSES.— 
1 . Chil l , e x p o s u r e , c o l d , a n d d a m p . 

2 . Ove r s t r a in o f m u s c l e s , rup tu re o f the i r f ibres, o r o t h e r in jur ies . 

3 . P r o b a b l y , in m o s t cases , t h e o r ig in o f t h e d isease is toxic, i .e . , d u e t o an 

i n f e c t i o n o r ig ina t ing e l sewhere in the b o d y , a n d t he a b o v e are m e r e l y t he 

exciting causes . 

P A T H O L O G I C A L C H A N G E S . — T h e c h a n g e s are t h o s e o f i n f l a m m a t i o n in 

t h e c o n n e c t i v e t i ssue o f t h e m u s c l e s (acute fibrositis). T h e swe l l ing o f these 

t issues s o m e t i m e s causes pressure o n n e r v e - e n d i n g s , se t t ing u p neura lg i c pa in . 
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I n c h r o n i c cases the c o n n e c t i v e t i ssue o f t he m u s c l e s is i nc reased , i .e . , scar 

t i ssue is f o r m e d , resul t ing in l i m i t a t i o n o f m o v e m e n t in t h e pa r t . 

S Y M P T O M S . — A n y o f t he v o l u n t a r y m u s c l e s in t he b o d y m a y b e a f fec ted , 

in v a r y i n g degrees o f s e v e r i t y . T h e a r m m u s c l e s o r t he l eg m u s c l e s m a y 

suffer, o r t h o s e o f t h e t r unk . Pain and aching in t h e m u s c l e s is s o m e t i m e s 

v e r y severe , and o f t e n neura lg ia d e v e l o p s , th i s b e i n g d u e t o c o m p r e s s i o n o f 

t h e n e r v e s b y t h e fibrositic p r o d u c t s . T h e least s t r e t ch ing o f t he musc l e s 

causes pa in , as d o e s pressure o n t h e i n f l amed area . 

V A R I E T I E S . — B e s i d e s m u s c u l a r r h e u m a t i s m in t he limbs, t he f o l l o w i n g 

are the c o m m o n e s t f o r m s : ( 1 ) Lumbago ; ( 2 ) Pleurodynia ; ( 3 ) 6Stiff neck\ 

L u m b a g o 

T h i s cons i s t s o f i n f l a m m a t i o n in t he musc l e s o f the l u m b a r r eg ion , e s p e c i a l l y 

in t he la t i ss imus dors i a n d e r e c t o r spina?. E v e r y m o v e m e n t causes pa in , a n d 

t h e pa t i en t ' s ga i t b e c o m e s stiff a n d a w k w a r d . S o m e t i m e s t he c o n d i t i o n s e e m s 

t o b e d i r e c t l y d u e t o a s t ra in o r a ch i l l , w h i l e in o t h e r cases i t appea r s t o c o m e 

o n w i t h o u t a n y asce r t a inab le cause , t h o u g h o f t en habitual s t ra in o f t h e m u s c l e s 

m a y b e r e spons ib l e , a t leas t as t he e x c i t i n g cause . 

T r e a t m e n t . — 

A C U T E S T A G E . — S i n c e th is is a case o f a c u t e m u s c l e i n f l a m m a t i o n , t he 

p r o p e r t r e a t m e n t is rest. E i t h e r t h e p a t i e n t r ema ins in b e d , o r a t leas t 

refrains f r o m m o v e m e n t o f t he pa r t , w h i c h m a y b e s t r a p p e d t o r e d u c e s u c h 

m o v e m e n t t o a m i n i m u m . 

Hot baths, radiant heat, diathermy, and the constant current are all u s e d t o 

r e d u c e i n f l a m m a t i o n a n d pa in , b y i m p r o v i n g t he c i r c u l a t i o n in t h e pa r t , a n d 

a l so t o assist t h e e l i m i n a t i o n o f t o x i n s b y b r i n g i n g a b o u t an inc reased a c t i v i t y 

o f t he s w e a t g l a n d s . 

S U B A C U T E S T A G E . — 

MASSAGE s h o u l d b e b e g u n as s o o n as t he p a t i e n t c a n b e a r i t . H e s h o u l d 

b e p l a c e d in t h e p r o n e - l y i n g p o s i t i o n , s u i t a b l y s u p p o r t e d b y p i l l o w s . I t is 

pa r t i cu l a r ly i m p o r t a n t t ha t all t he m u s c l e s in t he a f fec ted area s h o u l d b e c o m -

p l e t e ly r e l axed . 

T h e t r e a t m e n t is be s t b e g u n w i t h kneading, s ince effleurage o f t en causes 

pa in b y d r a g g i n g o n t he in f l amed t issues . T h e m o v e m e n t s h o u l d b e ca r r i ed 

o u t w i t h o n e h a n d a t a t i m e , s ince t o e n d e a v o u r t o t rea t b o t h s ides o f t h e 

b a c k s i m u l t a n e o u s l y , b y us ing t he t w o h a n d s , is unneces sa r i l y pa infu l . T h e 

k n e a d i n g s h o u l d b e g i v e n first t o t he less pa infu l pa r t s o f t he l u m b a r r e g i o n , 

a n d t he masseuse s h o u l d a p p r o a c h t h e m o s t in f l amed area g r a d u a l l y a n d w i t h 

g rea t ca re . 

Frictions are n e x t a d d e d , t o b r e a k u p t he i n f l a m m a t o r y depos i t s . T h e s e 

a l so s h o u l d , a t th i s s t age , b e p e r f o r m e d w i t h t h e fingers o f o n e h a n d o n l y , first 

d o w n o n e s ide o f t h e sp ine a n d t h e n d o w n t h e o t h e r . K n e a d i n g s s h o u l d n o w 

b e r epea t ed , t o d i sperse t he p r o d u c t s w h i c h h a v e b e e n b r o k e n u p , a n d fac i l i ta te 

the i r pas sage i n t o t h e l y m p h a t i c vesse ls . 

L a t e r , effleurage m a y b e a d d e d . I t is as well t o t rea t n o t o n l y t he l u m b a r , 

b u t a l so t he g lu tea l r eg ion , as i n f l a m m a t i o n is a l w a y s l i ab le t o sp read . 

C H R O N I C O R C O N V A L E S C E N T S T A G E . — 

MASSAGE wi l l h a v e b e e n g r a d u a l l y d e e p e n e d as t he p a t i e n t r e c o v e r s . 

Eff leurage a n d k n e a d i n g are b y th i s t i m e b e i n g g i v e n fa i r ly v i g o r o u s l y , wh i l e 

the f r ic t ions are as s t r ong a n d d e e p as pos s ib l e . T h e t r e a t m e n t in f ac t has 

b e c o m e s imi la r t o t ha t o f a c h r o n i c fibrositis. 

F r i c t i o n s s h o u l d b e u s e d t o d isperse a n y t h i c k e n i n g s w h i c h c a n b e felt in the 
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l u m b a r o r g lu tea l m u s c l e s . T h e y are m o s t f r e q u e n t l y f o u n d a t t h e s ides o f 

the vertebrae a n d r o u n d the i l i ac cres ts . 

EXERCISES s h o u l d b e i n t r o d u c e d as s o o n as p o s s i b l e in t he c o u r s e o f t h e 

t r e a tmen t , b o t h t o p re se rve m o b i l i t y , w h i c h m a y b e c o m e l i m i t e d b y these 

b a n d s o f f ibrous t i ssue , a n d a l s o t o i m p r o v e t h e c i r c u l a t i o n a n d nu t r i t i on o f t h e 

l u m b a r a n d g lu tea l m u s c l e s . B a c k exe rc i ses , w h i c h w o r k the e x t e n s o r s o f t h e 

sp ine in th is r eg ion , a n d ' s t r a i g h t ' a b d o m i n a l exerc i ses w h i c h flex t h e sp ine 

a n d s t re tch its p o s t e r i o r l i g a m e n t s a n d m u s c l e s , are b o t h r equ i r ed , a n d s ide -

b e n d i n g s are a lso benef ic ia l . 

I n t he ea r ly s tages , t h e pa t i en t , l y i n g o n his s ide , w i t h h ips a n d knees flexed 

as m u c h as is pos s ib l e w i t h o u t d i s c o m f o r t , m a y a t t e m p t a l t e rna te ly t o e x t e n d 

a n d t o flex t he l u m b a r sp ine b y us ing first t he l u m b a r e x t e n s o r s a n d t h e n t h e 

a b d o m i n a l m u s c l e s . T h e s a m e exe rc i s e m a y t h e n b e t r i ed in c r o o k - l y i n g . B a c k -

raisings ( c o n c e n t r i c ) are a d d e d , in s i t t ing , as we l l as t r unk - ro t a t i ons . 

T h e f o l l o w i n g exe rc i ses , o r o the r s o f a s imi la r k i n d , m a y b e g i v e n as t h e 

pa t i en t i m p r o v e s : — 

1. Wing-h igh - r ide - s i t t i ng T runk- ro l l i ng (pass ive a n d a c t i v e ) . 

2 . W i n g - s t a n d i n g a c t i v e T runk- ro l l i ng . 

3 . L a x - s t o o p - s i t t i n g B a c k - r a i s i n g ( c o n c e n t r i c ) . 

4 . ' G e n e r a l c o r r e c t i n g p o s i t i o n ' . 

5. S t re tch-s t r ide -s tand ing F o r w a r d - a n d d o w n w a r d - b e n d i n g . 

6 . Reach -g ra sp - l eg - l ean - s t and ing Back - r a i s ing . 

7. ' D o n k e y ' (see Fig. 1 4 2 , p . 3 0 1 ) . 

8. R e a c h - l o n g - s i t t i n g F o r w a r d - b e n d i n g ( t r y i n g t o t o u c h t o e s ) . 

9. High- r ide - s i t t ing ) . . . . . , , , . 

c i A J- A l t e r n a t e s i d e - b e n d i n g . 

10 . S t a n d i n g j fe 

1 1 . S t re tch-ha l f - ly ing 2 - A r m - b e n d i n g a n d - u p d r a w i n g . 

12 . P r o n e - l y i n g B a c k - r a i s i n g ( w i t h feet s u p p o r t e d ) . 

13 . A l l t runk- ro t a t i ons . 

14. S a w i n g . 

15 . H e w i n g . 
P l e u r o d y n i a 

T h i s cons i s t s o f i n f l a m m a t i o n a n d t h i c k e n i n g s in t h e p e c t o r a l m u s c l e s , t h e 

in te rcos ta l s , o r t he serratus m a g n u s , gene ra l l y o n o n e s ide o f t he b o d y o n l y . 

T h e p a i n is fe l t m o s t o n inspiration. T h i s a f fec t ion o f t e n d e v e l o p s i n t o 

in te rcos ta l neura lg ia o r e v e n neur i t i s . I t is s o m e t i m e s m i s t a k e n f o r 

p l e u r i s y — o r p l eu r i sy is m i s t a k e n fo r i t . T h e la t te r c o n d i t i o n , h o w e v e r , 

s h o w s o t h e r s igns a n d s y m p t o m s , w h i c h are n o t p r e sen t in p l e u r o d y n i a , e .g . , 

ra ised t e m p e r a t u r e . 

T r e a t m e n t . — 

Simi la r t o t ha t fo r in te rcos ta l neura lg ia (see p . 1 8 2 ) , b u t m a y b e p r o g r e s s e d 

m o r e q u i c k l y . 

Stiff N e c k 

I n f l a m m a t i o n in t h e s t e r n o m a s t o i d a n d , s o m e t i m e s , in o t h e r n e c k m u s c l e s . 

A s a rule, th is a f fec t ion c lears u p c o m p l e t e l y in a shor t t i m e , b u t i t m u s t n o t b e 

f o r g o t t e n t h a t th i s d o e s n o t a l w a y s h a p p e n , a n d s o m e pa t i en t s are lef t w i t h 

i m p a i r e d m o b i l i t y , e spe c i a l l y in t he m a t t e r o f r o t a t i o n o f t he n e c k . 

T r e a t m e n t . — 
O n the s a m e l ines as f o r t he p r e v i o u s l y m e n t i o n e d f o r m s o f m y a l g i a , b u t 

r e c o v e r y m a y b e e x p e c t e d in a shor te r t i m e , a n d exe rc i se s , e spec i a l l y h e a d -

ro t a t i ons , s h o u l d b e g i v e n as s o o n as poss ib l e . 
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R I C K E T S 

(Rachitis) 

R i c k e t s is a nu t r i t iona l d isease o c c u r r i n g in infants a n d y o u n g ch i ld ren , the 

m o s t cha rac te r i s t i c c h a n g e s t a k i n g p l a c e in t h e b o n e s . 

E T I O L O G Y . — 

AGE .—The d isease gene ra l l y appea r s b e t w e e n t he ages o f s ix m o n t h s a n d 

t w o yea rs . I t m a y last t i l l t he age o f five. ' L a t e r i c k e t s ' , o c c u r r i n g a t p u b e r t y , 

m a y b e a r ecu r r ence o f s l igh t infant i le r i cke t s , o r i t m a y s tar t a t th is p e r i o d . 

CAUSE.—Long has b e e n t h e c o n t r o v e r s y t h a t has r a g e d a b o u t t h e causes 

o f r i cke t s , a n d m a n y are t h e theor i e s t h a t h a v e b e e n p u t f o r w a r d . T h e m o s t 

m o d e r n ideas o n t h e s u b j e c t are : — 

1. That it is due to a deficiency of vitamin D, a s u b s t a n c e f o u n d in s o m e , 

b u t n o t al l , o f the s a m e ar t ic les o f f o o d as v i t a m i n A . F o r i n s t ance , b o t h v i t a -

m i n s are f o u n d in c o d - l i v e r o i l , b u t m a n y fats w h i c h are r i c h in v i t a m i n A 

c o n t a i n l i t t le o f v i t a m i n D , e .g. , c o w ' s m i l k . W i t h o u t th is v i t a m i n , t h e ca l -

c i u m salts a n d p h o s p h a t e s in t he b o d y — w h i c h are n o t t h e m s e l v e s d e f i c i e n t — 

c a n n o t b e u s e d t o p r o d u c e oss i f i ca t ion o f t he b o n e s . 

2 . That sunlight, real or artificial, may compensate for a deficiency of vitamin 

D in the food, b e c a u s e t h e u l t r a -v io l e t r ays , a c t i n g o n a s u b s t a n c e in t h e h u m a n 

s k i n — e r g o s t e r o l — b r i n g a b o u t a f o r m a t i o n o f v i t a m i n D in t h e b o d y itself. 

3. That an ill-balanced dietary, e spe c i a l l y o n e c o n t a i n i n g an e x c e s s o f c a r b o -

h y d r a t e s a n d a d e f i c i e n c y o f fa ts , aggravates the condition. 

P A T H O L O G I C A L C H A N G E S . * — T h e m o s t m a r k e d c h a n g e s are f o u n d in 

t h e b o n e s , t h e p r o c e s s o f oss i f ica t ion b e i n g d e l a y e d a n d i r regular . 

I n a n o r m a l b o n e , t h e p r o c e s s o f oss i f ica t ion b e g i n s f r o m o n e o r m o r e cen t res , 

a n d sp reads o u t w a r d s f r o m these in a regular m a n n e r . I n t h e case o f a l o n g 

b o n e , e .g . , t he h u m e r u s , t he first c en t r e t o a p p e a r — e a r l y in foetal l i f e—is in t h e 

m i d d l e o f t h e d i a p h y s i s ( i . e . , t h e shaf t ) . T h e cen t res in t h e e p i p h y s e s m a k e 

the i r a p p e a r a n c e m u c h la ter . I f s u c h a b o n e w e r e e x a m i n e d m i c r o s c o p i c a l l y , , 

i t w o u l d b e f o u n d t o c o n s i s t o f regular z o n e s , e a c h a t a different s t age o f d e v e l o p -

m e n t . N e x t t h e c e n t r e w o u l d b e a r ing o f t rue b o n e , c l e a r l y m a r k e d off f r o m 

tha t b e y o n d , w h e r e ca l c i f i ca t ion w o u l d b e far less a d v a n c e d ; t h e n a z o n e w h e r e 

there w a s m e r e l y a r e - a r r angemen t o f ca r t i l age ce l l s p r e p a r a t o r y t o oss i f ica t ion r 

a n d b e y o n d th i s a g a i n a n a rea o f u n c h a n g e d ca r t i l age . 

I n t h e r i c k e t y b o n e , t h e oss i f ica t ion is i r regular , t h e z o n e s b e i n g n o l o n g e r 

m a r k e d off f r o m e a c h o the r . Sma l l p o r t i o n s o f o s s i fy ing b o n e are f o u n d a m o n g 

the ca r t i l ag inous pa r t s , a n d g r o u p s o f ca r t i l age cel ls in t h e b o n y l aye r . M o r e -

o v e r , t h e d e p o s i t o f c a l c i u m a n d p h o s p h a t e s is insuff ic ient , a n d t h e b o n e r ema ins 

t o o sof t , t h o u g h w h e n i t d o e s h a r d e n , t h e a c u t e s t age o f t h e d isease b e i n g pas t , 

i t b e c o m e s v e r y h a r d a n d i v o r y - l i k e . T h e increase in l e n g t h is a r res ted f o r a 

t i m e , w h i l e t he d isease is a c t i v e , so t h a t t h e b o n e n e v e r g r o w s as l o n g as i t s h o u l d 

h a v e b e e n , w h i l e g r o w t h b e n e a t h t h e p e r i o s t e u m is e x c e s s i v e , m a k i n g i t a b n o r -

m a l l y t h i c k . T h e c h a n g e s are v e r y m a r k e d a t t h e e p i p h y s e a l j u n c t i o n w h i c h 

is s w o l l e n , hyperaemic , a n d inc reased in t h i cknes s . T h i s c o n d i t i o n is o f t en v e r y 

n o t i c e a b l e in s u c h s i tua t ions as t h e wr i s t s a n d ank les . 

S Y M P T O M S . — S w e a t i n g of the head a n d t h r o w i n g off t he b e d c l o t h e s a t n igh t 

are usual s y m p t o m s . T h e c h i l d has s l igh t fever, a n d s o m e t i m e s cr ies w h e n 

h a n d l e d , t h o u g h t h e t enderness is n o t a l w a y s m a r k e d . H e is gene ra l l y pa le , 

a n d m a y be thin and wasted, o r fat and flabby. T h e m u s c l e s suffer as wel l as 

t he b o n e s , a n d are w e a k a n d b a d l y d e v e l o p e d . T h e p a t i e n t d o e s n o t learn t o 

* The student is advised to revise carefully the process of normal ossification. 
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w a l k un t i l l o n g af ter t he n o r m a l t i m e , o r ceases t o d o so i f he has a l r e a d y 

b e g u n . 

T h e genera l hea l th suffers, a n d t he c h i l d is s u b j e c t t o s u c h c o m p l i c a t i o n s as 

b r o n c h i t i s , ca ta r rh , o r c o n v u l s i o n s . The abdomen is distended and prominent, 

p a r t l y b e c a u s e t he sp leen a n d l i ve r are en la rged , p a r t l y f r o m flatulence. T h e 

p a t i e n t o f t en suffers f r o m c o n s t i p a t i o n o r diarrhoea. The teeth appear late, 

a n d are gene ra l l y d e f e c t i v e . 

Bending of the long b o n e s t akes p l a c e , a n d deformities t e n d t o d e v e l o p . 

T H E D E F O R M I T I E S O F R I C K E T S . — 

1. THE SKULL.— 
a. T h e flat b o n e s o f t he c r a n i u m , e spec i a l l y t he f ronta l a n d par ie ta l b o n e s , 

are m u c h t h i c k e n e d , so t h a t t h e h e a d b e c o m e s squa re in s h a p e , a n d a p p e a r s 

a b n o r m a l l y la rge . T h i s is t h e m o r e n o t i c e a b l e b e c a u s e t h e o v e r - d e v e l o p m e n t 

d o e s n o t t a k e p l a c e in t he b o n e s o f t he f a c e , w h i c h appea r s v e r y smal l in c o m -

par i son t o t he v a u l t o f t h e c r a n i u m . T h e o c c i p i t a l b o n e , h o w e v e r , is an 

e x c e p t i o n , as i t is t h i n n e d , p r o b a b l y b e c a u s e o f t he pressure e x e r t e d o n i t as 

the b a b y lies w i t h its h e a d o n t he p i l l o w . I t m a y s o m e t i m e s b e felt t o c r a c k l e 

Fig. 141.—Bickets. Severe deformities of chest, clavicle, and long bones. 

b e n e a t h t he fingers. T h i s s y m p t o m is k n o w n as 4 c r a n i o - t a b e s ' ( L a t i n , 
tabes = was t ing , d e c a y ) . 

b. Oss i f ica t ion o f t h e b o n e s o f t h e skul l is m u c h d e l a y e d , a n d t he su tures are 
la te in un i t ing . T h e fon tane l l e s , e spec i a l l y t he an te r io r o n e , d o n o t c l o se un t i l 
l o n g pas t t he n o r m a l p e r i o d . 

2 . THE SPINE.—The m o s t c o m m o n d e f o r m i t y is kyphosis, cons i s t i ng a t 
first o f o n e l o n g c u r v e b a c k w a r d , i n v o l v i n g b o t h t h e t h o r a c i c a n d the l u m b a r 
r eg ion . L a t e r , w h e n t h e c h i l d w a l k s , a l u m b a r lo rdos i s m a y d e v e l o p , o w i n g 
t o t he p r o m i n e n t a b d o m e n w i t h i ts w e a k m u s c u l a r wa l l . Scoliosis is less 
c o m m o n . T h e s e d e f o r m i t i e s , in r i cke t s , are d u e p a r t l y t o m u s c u l a r a n d l iga-
m e n t o u s w e a k n e s s , a n d p a r t l y t o t h e sof tness o f t he b o n e s . A r i c k e t y k y p h o s i s 
t e n d s t o i m p r o v e m e n t a n d r e c o v e r y , b u t sco l ios i s is o f t en a v e r y ser ious ma t t e r . 
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3. THE THORAX.—The r ibs b e i n g v e r y so f t , a l t e ra t ions in t h e s h a p e o f t he 

t h o r a x are m a r k e d (Fig. 1 4 1 ) . T h e f o l l o w i n g are t h e m o s t usua l : — 

a. Pigeon Breast.—The t h o r a x is c o m p r e s s e d a t t h e s ides , a n d is there-

fore e l o n g a t e d f r o m b e f o r e b a c k w a r d s ; its p o s t e r i o r a s p e c t is f la t tened , a n d 

t he s t e r n u m is th rus t f o r w a r d . 

b. Vertical Grooves o n e i ther s ide o f t h e s t e r n u m , w h e r e t h e r ibs are 

j o i n e d t o the i r cos t a l ca r t i l ages , a n d a l so a t t h e m i d - a x i l l a r y l ines , w h e r e t h e y 

are far thes t f r o m the i r fixed p o i n t s ( T u b b y ) . 

c. Harrison's Sulcus, pass ing o b l i q u e l y f r o m t h e e n s i f o r m a p p e n d i x 

t o w a r d s t h e ax i l l a , " c o r r e s p o n d i n g t o t h e u p p e r l e v e l o f t h e a b d o m i n a l 

v i s ce ra " ( T u b b y ) . I t is p r o b a b l y f o r m e d b y t he pul l o f t he d i a p h r a g m o n t he 

s ix l o w e r r ibs . 

d. The 'Rickety Rosary'.—This cons i s t s o f b o n y e n l a r g e m e n t a t t he 

j u n c t i o n o f t he r ibs w i t h the i r ca r t i l ages—at w h i c h p o i n t g r o w t h is v e r y a c t i v e 

a t t he age w h e n r i cke t s o c c u r s . 

4 . THE UPPER EXTREMITIES.—Deformities o f t h e u p p e r l i m b s are un-

c o m m o n , a n d o n l y o c c u r i f t he c h i l d pu t s w e i g h t o n his a r m s in c r a w l i n g . T h e 

b o n e s o f t he f o r e a r m , a n d t he e l b o w - j o i n t , are m o s t o f t e n a f fec ted . 

5 . THE LOWER EXTREMITIES.—Besides s h o r t e n i n g o f t he b o n e s a n d c o n -

s e q u e n t dwar f ing o f t he pa t i en t , a l m o s t a n y k i n d o f d i s t o r t i o n m a y t a k e p l a c e , 

e .g . , c o x a va r a , g e n u v a r u m o r v a l g u m , b o w - l e g s o r f o r w a r d c u r v i n g o f t he 

tibiae, f la t - foot ( ta l ipes v a l g u s ) , e t c . 

6 . THE PELVIS.—The pressure o f t he f emora l h e a d s , as we l l as o t h e r f a c t o r s , 

t e n d s t o dec rease t he s ize o f t he t rue p e l v i s . T h i s , in w o m e n , m a y h a v e ser ious 

c o n s e q u e n c e s in p r e g n a n c y a n d c h i l d b i r t h . 

P R O G N O S I S . — I n u n t r e a t e d cases t he d isease m a y g o o n f o r severa l y e a r s , 

t h e c h i l d gene ra l l y b e g i n n i n g t o w a l k du r ing i ts t h i r d y e a r , a t w h i c h t i m e the 

de fo rmi t i e s o f t he l o w e r e x t r e m i t i e s d e v e l o p . T h e s e t e n d t o s p o n t a n e o u s 

i m p r o v e m e n t as he g r o w s , t he c o n c a v i t i e s o f t he l o n g b o n e s b e i n g filled in w i t h 

n e w b o n e l a id d o w n b y t he p e r i o s t e u m . B u t t r aces a l w a y s r e m a i n a n d t h e 

ch i l d ' s g r o w t h is s t u n t e d i f t he r i cke t s has b e e n seve re . 

O f the sp ina l d e f o r m i t i e s , t he k y p h o s i s o f t en r ights itself, b u t t h e sco l ios i s 

d o e s n o t . O n t h e c o n t r a r y , i t increases , careful a n d ea r ly t r e a t m e n t b e i n g 

there fore essent ia l . 

T h e t h o r a c i c d e f o r m i t i e s , a n d t h o s e o f t he u p p e r e x t r e m i t i e s , a l so t e n d t o 

i m p r o v e m e n t . 

T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — 

1 . T h e p a t i e n t s h o u l d w e a r w o o l l e n u n d e r - g a r m e n t s , a n d b e ca re fu l ly p r o -

t e c t e d f r o m c o l d . H e s h o u l d h a v e w a r m ba ths d a i l y , a n d s h o u l d s p e n d as 

m u c h t i m e as pos s ib l e in t he fresh air a n d sun l igh t . A t o w n c h i l d s h o u l d b e 

t a k e n in to t he c o u n t r y i f th is c a n b e m a n a g e d . I n a n y ca se , t he i m p o r t a n c e 

o f w a r m t h , sun l igh t , a d e q u a t e v e n t i l a t i o n , g o o d h y g i e n e , a n d su i t ab le f o o d 

s h o u l d b e fu l ly e x p l a i n e d t o t h o s e in c h a r g e o f h i m . 

2 . T h e diet is a l l - impor t an t . S ince t he d e f i c i e n c y o f v i t a m i n D is a t t he r o o t 

o f t he t r o u b l e , m e a s u r e s m u s t b e t a k e n t o see tha t th i s is m a d e g o o d . F o r 

infants , the f o o d wi l l b e ch ie f ly m i l k , a n d i t is i m p o r t a n t t ha t th i s s h o u l d b e o f 

t h e b e s t q u a l i t y . I f t he b a b y is still b e i n g nur sed b y its m o t h e r , a t t e n t i o n t o 

her f o o d is neces sa ry . I n o l d e r ch i ld ren , t he d i e t s h o u l d c o n t a i n p l e n t y o f 

p ro t e in a n d fat , a n d t he a m o u n t o f s t a r c h y f o o d s h o u l d b e res t r i c ted . T h e r e 

m u s t a l so b e a p r o p e r s u p p l y o f the o t h e r v i t a m i n s — A , B , a n d C. 

3. C o d - l i v e r o i l wi l l b e o r d e r e d f o r the pa t i en t , as th is is r i ch in v i t a m i n I ) , 

as we l l as A . E r g o s t e r o l ( o b t a i n a b l e f r o m yeas t , e r g o t o f r y e , e t c . ) , w h i c h 
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has b e e n s u b j e c t e d t o t he a c t i o n o f t he u l t r a -v io le t r ays , is a l so u s e d in 

t r e a t m e n t . 

P H Y S I C A L T R E A T M E N T . — O u r c h i e f a i m a t t he ea r ly s tage , w h e n t h e 

d isease is still a c t i v e , is t o p r e v e n t t he o c c u r r e n c e o f de fo rmi t i e s w h i l e t he b o n e s 

are sof t . W e shall a lso h o p e t o s t r eng then the flabby m u s c l e s , e s p e c i a l l y t h o s e 

o f t h e a b d o m i n a l wa l l , t o r e d u c e flatulence, a n d i m p r o v e t he c o n d i t i o n o f t h e 

c h i l d ' s w h o l e b o d y , w h i l e he is u n d e r g o i n g m e d i c a l t r e a t m e n t . 

SUPPORT.—If de fo rmi t i e s are t o b e a v o i d e d , p r o p e r s u p p o r t m u s t b e 

a f fo rded t o t h e b o n e s w h i l e t h e y are still sof t . 

In fan ts a n d l i t t le c h i l d r e n s h o u l d b e k e p t in the l y i n g p o s i t i o n , e i the r p r o n e 

o r sup ine , in o r d e r t o p r e v e n t t h e d e v e l o p m e n t o f a r i c k e t y k y p h o s i s o r sco l ios i s . 

I n b a d cases a p las te r -of -Par i s b e d m o u l d e d t o t he n o r m a l c u r v e s o f t h e b a c k 

has b e e n r e c o m m e n d e d ( T u b b y ) . B a b i e s s h o u l d b e ca r r i ed a b o u t o n s o m e 

s u p p o r t , a n d n o t in a n y w a y w h i c h p r o d u c e s a lateral c u r v e in t he sp ine . W h e n 

ab le t o sit u p , t he c h i l d s h o u l d b e s u p p o r t e d b y p r o p e r appa ra tu s . H e s h o u l d 

n o t b e a l l o w e d t o w a l k wh i l e t he leg b o n e s are still sof t . I f i t is difficult t o 

p r e v e n t th i s , in ch i ld ren w h o h a v e a l r e a d y l ea rned t o w a l k , sp l in ts c o m i n g 

b e l o w the ch i l d ' s feet s h o u l d b e used . 

MASSAGE.—Ordinary genera l m a s s a g e is bes t in these cases , t o s t r eng then 

the w e a k m u s c l e s , p r o v i d e d t he c h i l d c a n to le ra te i t . I t s h o u l d , o f c o u r s e , b e 

g i v e n v e r y g e n t l y a t first. T h e c h i l d m a y b e p l a c e d o n a p i l l o w nea r a fire o r 

in a w a r m r o o m , a n d effleurage a n d k n e a d i n g a p p l i e d t o t he l i m b s a n d b a c k . 

A b d o m i n a l m a s s a g e a lso is m o s t i m p o r t a n t . K n e a d i n g a n d ro l l ing o f t he 

intest ines wi l l r e d u c e flatulence, increase the nu t r i t i on o f t h e a b d o m i n a l wa l l , 

a n d p r o v i d e a reflex s t imu la t i on o f t he uns t r i a t ed m u s c l e b e n e a t h . S t r o k i n g 

a n d f r i c t ions m a y b e a d m i n i s t e r e d t o t he c o l o n . A l l o rgans s h o u l d r e c e i v e 

careful a t t en t i on , t h o u g h , na tu ra l ly , in an infant , e l abo ra t e m a n i p u l a t i o n s are 

n o t pos s ib l e . K n e a d i n g w i t h the p a l m o f t he h a n d o v e r t h e w h o l e o f t h e 

a b d o m e n wil l b e f o u n d o n e o f t he m o s t useful o f m o v e m e n t s . Need l e s s t o s a y . 

t he a b d o m i n a l m a s s a g e s h o u l d b e ca r r i ed o u t m o s t g e n t l y a n d ca re fu l ly . I f 

diarrhoea s h o u l d b e p resen t , i t is b e t t e r o m i t t e d f o r a t i m e . T h e b a c k s h o u l d b e 

w a t c h e d ca re fu l ly f o r a n y s igns o f c u r v a t u r e . 

PASSIVE MOVEMENTS.—Gentle m o u l d i n g o f t h e l o n g b o n e s , i f d e f o r m e d , 

is possible wh i le t h e y are still so f t ; b u t i t requi res g r ea t ca re a n d ski l l . In 

g i v i n g m o v e m e n t s t o j o i n t s , ca re m u s t b e t a k e n n o t t o c a r r y t he m o v e m e n t 

b e y o n d t he n o r m a l l imi t , lest t h e w e a k l i g a m e n t s a n d m u s c l e s s h o u l d b e o v e r -

s t r e t ched , a d e f o r m i t y p r o d u c e d , o r the j o i n t r ende red uns t ab le . 

ACTIVE MOVEMENTS.—These wi l l b e p r a c t i s e d a l i t t le la ter . M o v e m e n t s 

o f t he l i m b s w i t h o u t a n y w e i g h t b e i n g t a k e n o n t h e m s h o u l d b e g i v e n i f o r w h e n 

the c h i l d is ab l e t o u n d e r s t a n d w h a t is r equ i r ed o f h i m . T h e y wi l l , o f c o u r s e , 

b e free m o v e m e n t s , a n d wi l l b e g i v e n in t he f o r m o f p l a y . H e m a y b e s h o w n 

b r i g h t l y c o l o u r e d o b j e c t s a n d p e r s u a d e d t o t r y a n d c a t c h t h e m ; a n d s h o u l d 

a lso b e e n c o u r a g e d t o k i c k his legs a b o u t a n d t o u c h th ings w i t h his t o e s . H e 

wi l l t hus b e ab le t o use his l i m b s , a n d so m a i n t a i n c i r cu l a t i on in t h e m a n d 

d e v e l o p the i r musc l e s w i t h o u t p u t t i n g a n y strain o n his sof t b o n e s . T h e c o m -

ple te t r e a t m e n t s h o u l d n o t b e t o o l o n g . 

BREATHING EXERCISES.—These are i m p o r t a n t a n d s h o u l d b e t a u g h t f r o m 

the b e g i n n i n g i f t he c h i l d is o f a su i tab le age , in o r d e r t o p r e v e n t t h o r a c i c 

d e f o r m i t y , a n d increase the in take o f o x y g e n . T h e s e exerc i ses are t he m o r e 

necessary b e c a u s e these ch i l d r en o f t en suffer f r o m nasal o b s t r u c t i o n , a n d are 

s u b j e c t t o l u n g af fec t ions . In sp i r a t i on is e spec i a l l y i m p o r t a n t . E v e n q u i t e 

l i t t le ch i l d r en c a n b e t a u g h t s i m p l e exe rc i ses . O l d e r o n e s s h o u l d b e m a d e t o 

e x p a n d e v e r y pa r t o f t he lung , e spec i a l l y a n y par t s t he full e x p a n s i o n o f w h i c h 

has b e e n h i n d e r e d b y a n y ex i s t i ng d e f o r m i t y . T h i s pa r t o f the t r e a t m e n t needs 
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m u c h p a t i e n c e a n d ski l l , b u t i t is m o r e t h a n w o r t h t h e t r o u b l e . S imi l a r exe r -

cises w o u l d b e g i v e n t o pa t i en t s in w h o m d e f o r m i t i e s s u c h as p i g e o n breas t 

h a d a l r eady d e v e l o p e d . 

ARTIFICIAL SUNLIGHT is o f c o n s i d e r a b l e v a l u e in these cases . T h e reason 

f o r th is is g i v e n a b o v e . T h e v a l u e o f real sun l igh t m u s t n o t b e u n d e r r a t e d . 

F o r t r e a t m e n t o f de fo rmi t i e s in t h e la ter s t age , see t h e ar t ic les o n t h e i n d i v i d u a l 

de fo rmi t i e s . 

G O U T 

G o u t is a d i s o r d e r o f m e t a b o l i s m , d u e t o t h e p r e sence o f an e x c e s s o f u r i c a c i d 

a n d o t h e r pu r in b o d i e s in t h e b l o o d , ch ie f ly af fec t ing t h e j o i n t s , a n d o f t e n p r o -

d u c i n g o t h e r c o n s t i t u t i o n a l d i s t u r b a n c e s . 

E T I O L O G Y . — 

AGE AND SEX .—Gout , in its t y p i c a l f o r m , is n o w a rare d isease . I t is m o s t 

c o m m o n in m e n o v e r t h e age o f t h i r t y . 

PREDISPOSING CAUSES.—These c o n s i s t o f u n w i s e i n d u l g e n c e in f o o d , e spe-

c i a l l y in r i ch n i t r o g e n o u s subs t ances ; o r in s w e e t h e a v y w i n e s o r m a l t l i q u o r s . 

I t is c o m m o n e r in the r i ch t h a n in the p o o r . T h e inf luence o f h e r e d i t y is we l l 

m a r k e d . 

EXCITING CAUSES.—A s ingle v e r y h e a v y m e a l m a y b r ing o n an a t t a c k , o r 

a s h o c k , a c c i d e n t , o r p e r i o d o f m e n t a l g r i e f o r w o r r y m a y b e r e spons ib l e . 

P A T H O L O G Y . — I t is n o t neces sa ry t o g o in de ta i l i n t o th i s v e r y difficult 

s u b j e c t . T h e ac tua l cause o f g o u t is , as s t a t ed a b o v e , an e x c e s s o f ' p u r i n 

b o d i e s ' , a m o n g w h i c h is u r i c a c i d . P u r i n b o d i e s resul t f r o m t h e b r e a k i n g d o w n 

o f nucleins, c o m p l e x c h e m i c a l subs t ances c o n t a i n i n g p r o t e i n , p h o s p h o r u s , e t c . 

T h e s e nuc le ins m a y b e f o r m i n g pa r t o f t he t issues o f t h e b o d y itself, o r m a y b e 

t a k e n in in t he f o o d . I n e i the r case , t h e y m a y b e b r o k e n d o w n t o f o r m u r i c 

a c i d , a n d o t h e r pu r in b o d i e s . T h e di f f icul ty is t o g e t r i d o f these s u b s t a n c e s . 

B i r d s a n d snakes e x c r e t e u r i c a c i d ; m o s t m a m m a l s are ab l e t o c o n v e r t i t i n t o 

a m o r e so lub le s u b s t a n c e b y m e a n s o f a spec ia l e n z y m e ; b u t m a n has n o t th i s 

p o w e r t o a n y g rea t e x t e n t . H e has t o e l im ina t e i t as i t i s , in t h e u r ine . 

M a n y theor ies h a v e b e e n a d v a n c e d t o a c c o u n t f o r t h e o c c u r r e n c e o f g o u t . 

Al l t h a t c a n b e said f o r ce r ta in is tha t s o m e p e o p l e c a n n o t , fo r s o m e reason , 

eas i ly g e t r id o f these pur in b o d i e s (Os ie r ) . T h e k i d n e y s are o f t en d i seased in 

g o u t y pa t i en t s . 

T h e c h i e f p a t h o l o g i c a l c h a n g e s are as f o l l o w s : — 

1. THE JOINTS.—The j o i n t s are m o s t a f fec ted , t h e m e t a t a r s o p h a l a n g e a l 

j o i n t o f the b i g t o e suffering m o s t f r e q u e n t l y a n d m o s t a c u t e l y . A d e p o s i t o f 

b iu ra te o f s o d a t akes p l a c e , a f fec t ing first t he a r t i cu la r ca r t i l age , t h e n the 

s y n o v i a l m e m b r a n e a n d t h e l i g a m e n t s . T h e c h a n g e s are s imi la r t o t h o s e o f 

a r th r i t i s—eros ion a n d final de s t ruc t i on o f t he ca r t i l ages , t h i c k e n i n g o f t he m e m -

branes , a n d e n l a r g e m e n t o f t he b o n e - e n d s r o u n d the i r a r t i cu la r sur faces . T h e 

depos i t s a l so a p p e a r in t he s t ruc tures r o u n d the j o i n t s , f o r m i n g smal l h a r d 

n o d u l e s k n o w n as ' c h a l k - s t o n e s ' o r ' t o p h i ' . T h e y are c o m m o n in t h e h a n d s 

a t t he m e t a c a r p o - p h a l a n g e a l j o i n t s , a n d in th is p o s i t i o n m a y a c t u a l l y w o r k 

the i r w a y o u t t h r o u g h the sk in . T h e y are s o m e t i m e s f o u n d a l so in t he ear-

l o b e s o r in o t h e r ca r t i l ag inous s t ruc tures in t h e b o d y . 

2 . THE KIDNEYS.—These o r g a n s m a y c o n t a i n s imi la r d e p o s i t s , c aus ing 

i n f l ammat ion (nephr i t i s ) . 

3. THE HEART AND ARTERIES.—Arteriosclerosis is o f t e n a s soc i a t ed w i t h 

g o u t . T h i s pu t s a s train o n the hear t , a n d m a v cause m y o c a r d i t i s (see 

C h a p t e r X I X ) . 

S Y M P T O M S . — G o u t m a y mani fes t i tself in va r i ous f o r m s . I t m a y be a c u t e 
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or chronic ; or it m a y cause symptoms quite unconnected with the joints, e.g. 

cerebral, cardiac, gastric, or intestinal symptoms, neuralgia or neuritis, bron-

chitis, etc. (irregular and suppressed gout). 

A C U T E G O U T . — T h e acute attack is often heralded by twinges of pain in 

the joints of hands or feet, by an attack of dyspepsia, or by restlessness and 

irritability. 

The attack itself generally begins at night, with agonizing pain in the big toe. 

The joint is acutely inflamed, hot, red, and very tender ; the skin is shining 

in appearance, and rapid swelling takes place, sometimes extending upwards 

over the foot. The patient's temperature rises to about 1 0 3 ° . Towards morn-

ing the pain decreases, only to return the next night. This m a y go on for a 

week or more, the patient being comparatively free from pain during the day, 

and always worse at night. The attacks occur at variable intervals. The big 

toe only m a y be involved, or the pain m a y spread in later attacks to other 

joints—the hands, or even the ankles and knees becoming successively involved. 

The acute attacks m a y result in the establishment of the chronic condition. 

The patient's health m a y be good between the attacks. 

C H R O N I C G O U T . — T h i s m a y produce crippling somewhat similar to that of 

arthritis. The joints become enlarged and misshapen. The toes and fingers 

are most often affected, though wrists, elbows, ankles, and knees m a y suffer 

later. The fingers become stiff, with enlarged joints, and are sometimes drawn 

over to the ulnar side, as in arthritis. The 4 tophi ' found at the metacarpo-

phalangeal joints and possibly elsewhere in the body are, however, characteristic 

of gout. Symptoms of nephritis, arteriosclerosis, or heart trouble m a y be 

present. 

S U P P R E S S E D G O U T . — T h i s generally follows sudden improvement of the 

joint condition. The symptoms are variable, and m a y consist of gastrointes-

tinal disturbances, vomiting, abdominal pain, diarrhoea, etc. ; heart symptoms, 

such as dyspnoea, pericarditis or irregular action of the heart ; or cerebral sym-

ptoms, such as coma or apoplexy (Osier). 

I R R E G U L A R G O U T . — T h i s is generally found in those with a 'gouty dia-

thesis' (hereditary predisposition), sometimes in more than one member of the 

same family. The symptoms are very variable. They m a y consist of cutan-

eous eruptions, abdominal disturbances, such as 'biliousness' or constipation, 

cardiac or vascular symptoms, bronchitis, kidney troubles, eye diseases, or 

nervous affections, such as headache, neuralgia, sciatica, and cramp. Cerebral 

haemorrhage m a y occur or, more rarely, meningitis (Osier). 

T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — 

D U R I N G T H E A T T A C K . — T h e leg is raised, hot fomentations or anodyne 

liniments, such as lead and opium lotion, are applied, and the l imb is wrapped 

in cotton-wool. The patient is kept on a milk diet, and is made to drink water 

freely. 

T H E G E N E R A L C O N D I T I O N is treated as follows : — 

Diet.—The patient should eat at regular hours, and not take too 

much food. x\lcohol is forbidden, or reduced to a minimum. The diet will 

be prescribed b y the doctor. As a rule, nitrogenous food (protein) is not for-

bidden altogether, but very rich food of this kind (liver, kidneys, etc.) is not 

allowed. Carbohydrates should be taken in moderation. Most fruits and 

vegetables are permitted, as are milk and eggs. 

Fresh air, exercise, and regular hours are essential. 

The skin must be kept active ; Turkish baths are sometimes recom-

mended. 
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Dress.—The p a t i e n t s h o u l d dress w a r m l y a n d a v o i d ch i l l s . 

Spas.—Many pa t i en t s d e r i v e m u c h benef i t f r o m res idence a t va r ious 

s p a s — B u x t o n , B a t h , A i x - l e s - B a i n s , o r P i s t a n y . T h e regular l ife a t these p laces 

is p r o b a b l y as benef ic ia l as t h e w a t e r s . 

P H Y S I C A L T R E A T M E N T . — 

ACUTE GOUT .—During t he cr ises o f a c u t e p a i n n o t h i n g c a n b e d o n e , as 

t he p a t i e n t c a n n o t b e a r t o b e t o u c h e d ; in f ac t , he c a n h a r d l y b e a r t o b e 

a p p r o a c h e d a t all , a n d a n y o n e m e r e l y w a l k i n g ac ross t he r o o m m a y m a k e t he 

pa in u n e n d u r a b l e . E v e n du r ing t h e d a y - t i m e , w h e n he is fa i r ly c o m f o r t a b l e , 

f e w w r orkers w o u l d v e n t u r e o n t r e a t m e n t b y m a s s a g e . T h i s is gene ra l ly 

defer red unt i l t he a t t a c k is a t an e n d . * 

WHEN THE ATTACK IS OVER, OR BETWEEN ATTACKS.—The p a t i e n t s h o u l d 

b e t r ea t ed b y exe rc i se s , abdominal massage o r e v e n genera l m a s s a g e b e i n g a l so 

a d v i s a b l e in s o m e cases . T h e exerc i ses c h o s e n s h o u l d b e v i g o r o u s , a n d s u c h 

as requi re t h e use o f la rge g r o u p s o f m u s c l e s , in o r d e r t o q u i c k e n t h e genera l 

c i r cu l a t i on , so t ha t t he ura tes m a y n o t b e so eas i ly d e p o s i t e d in t he t issues . 

Abdominal exercises are i m p o r t a n t f o r t h e p u r p o s e o f inc reas ing per i -

stalsis. I t is o b v i o u s l y m o s t neces sa ry t o p r e v e n t t h e o c c u r r e n c e o f c o n s t i p a t i o n 

in these cases . Trunk exercises, w h i c h i m p r o v e t h e p o r t a l c i r cu l a t i on , s h o u l d 

a lso b e i n c l u d e d . I n f ac t , all exerc i ses s h o u l d b e d i r e c t e d t o i m p r o v i n g c i rcu la -

t i on , e x c r e t i o n a n d m e t a b o l i s m gene ra l ly , a n d b u i l d i n g u p t h e pa t i en t ' s 

hea l th . 

Extremity exercises m a y i n c l u d e pass ive , free, o r res is ted m o v e m e n t s , e .g. , 

2 - A r m - r o l l i n g ( p a s s i v e ) ; 2 - A r m - c a r r y i n g in c i rc les ( a c t i v e ) ; 2 - A r m - s w i n g i n g 

f o r w a r d a n d u p w a r d , o r in c i rc les ; H a n d - c l a p p i n g o v e r t he h e a d ; 2 - A r m -

s w i m m i n g ; S t re tch-ha l f - ly ing 2 - A r m - b e n d i n g a n d - s t re tch ing ; 2 -P l ane A r m -

c a r r y i n g ; H a l f - l y i n g H i p - r o l l i n g w i t h l eg -ou t s t r e t ch ing ; S t a n d i n g Hee l - ra i s ing 

a n d k n e e - b e n d i n g ; L e g - s w i n g i n g ; R e a c h - g r a s p - s t a n d i n g L e g - c a r r y i n g o r 

- swing ing in c i rc les , e t c . 

Breathing exercises are essent ial f o r c i r c u l a t o r y reasons . T h e y are , m o r e -

o v e r , spec i a l l y i m p o r t a n t in t h o s e in w h o m the a c u t e f o r m t e n d s t o pass i n t o 

the c h r o n i c , t he p o s s i b i l i t y o f b r o n c h i t i s o r e m p h y s e m a h a v i n g t o b e c o n s i d e r e d . 

T h e c o n d i t i o n o f the pa t i en t ' s hear t a n d lungs s h o u l d b e k n o w n , a n d i f a n y 

o t h e r c o m p l i c a t i o n s are p resen t , d u e a l l o w a n c e m u s t b e m a d e f o r these . T h e 

pa t i en t ' s age , o f c o u r s e , has a l so t o b e t a k e n i n t o c o n s i d e r a t i o n w h e n se lec t ing 

exerc i ses . 

CHRONIC GOUT.—The general treatment is s imi la r t o t ha t d e s c r i b e d a b o v e , 

b u t m a y h a v e t o b e c o n s i d e r a b l y m o d i f i e d o w i n g t o i n v o l v e m e n t o f t h e hear t , 

lungs , k i d n e y s , o r ar terial wa l l s . (See t he ar t ic les o n these c o n d i t i o n s ) . 

T h e local treatment o f t he j o i n t s i n v o l v e d is s imi la r t o t h a t f o r os teo-ar th r i t i s , 

massage t o t he m u s c l e s a n d j o i n t s (eff leurage, k n e a d i n g , f r i c t ions , e t c . ) b e i n g 

a l w a y s useful . P a s s i v e m o v e m e n t s , n o t t o o v i g o r o u s , m a y b e g i v e n t o t h e 

a f fec ted j o i n t s t o p r e v e n t the i r b e c o m i n g fixed. T h e s e , o f c o u r s e , are useless 

i f b o n y c h a n g e has p r o d u c e d a t rue a n k y l o s i s . A c t i v e m o v e m e n t s are a l w a y s 

r equ i r ed . 

CASES OF SUPPRESSED AND IRREGULAR GOUT are ra re ly sen t f o r t r e a t m e n t . 

T h e y m u s t be dea l t w i t h a c c o r d i n g t o t he s y m p t o m s t h e y mani fes t . 

D I A B E T E S M E L L I T U S 

D i a b e t e s is a d isease o f m e t a b o l i s m c h a r a c t e r i z e d b y t he p r e s e n c e o f a n 

a b n o r m a l a m o u n t o f sugar in t h e b l o o d , a n d b y its e x c r e t i o n in t he ur ine . 

* Dr. Mennell, however, is of opinion that massage at this stage is very beneficial. 
(Massage, its Principles and Practice, Chapter xxvi.) 
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E T I O L O G Y . — 

AGE .—Diabe tes is gene ra l l y a d isease o f m i d d l e l i fe , a p p e a r i n g b e t w e e n 

t he ages o f 4 0 a n d 6 0 . A v e r y a c u t e f o r m , h o w e v e r , o c c u r s in ch i ld r en . 

SEX .—It is c o m m o n e r in m e n t h a n in w o m e n . 

I t a t t a cks ce r ta in races—notably t h e J e w s ; h e r e d i t y appea r s o c c a s i o n a l l y 

t o p r e d i s p o s e t o i t ; t he r i ch are m o r e o f t en v i c t i m s t h a n t h e p o o r . 

I t m a y f o l l o w specific fevers, o t h e r c o n s t i t u t i o n a l d iseases , o r a f fec t ions o f 

t he n e r v o u s s y s t e m . T h e n e u r o t i c a n d e m o t i o n a l are m o r e l i ab le t o i t t han 

o the r s , a n d w o r r y , grief , o r s h o c k s o m e t i m e s appea r s t o b e t he e x c i t i n g cause . 

P A T H O L O G Y . — T h e cause o f d i abe t e s w a s l o n g in d i s p u t e . T h e r e n o w 

appea r s n o d o u b t t h a t i t is d u e t o a d e f i c i e n c y o f t he in ternal s ec re t ion o f t he 

panc rea s , t o w h i c h t h e n a m e o f insulin has b e e n g i v e n b e c a u s e i t is p r o d u c e d 

in t he inters t i t ia l cel ls o f t h e p a n c r e a s , t he ' i s le t s o f L a n g e r h a n s ' . 

P H Y S I O L O G Y : C A R B O H Y D R A T E M E T A B O L I S M . — I n s t u d y i n g th is 

s u b j e c t w e h a v e t o t a k e i n t o c o n s i d e r a t i o n t he ac t iv i t i e s o f th ree o f t h e e n d o -

c r ine g l a n d s . 

1 . THE ADRENALS ( suprarena l g l a n d s ) , t he m e d u l l a o f w h i c h secre tes t he 

s u b s t a n c e ca l l ed adrenalin. T h i s h o r m o n e , a m o n g o t h e r func t i ons , has tha t 

o f c a u s i n g an o u t p o u r i n g o f suga r f r o m the l ive r . I f t he adrena ls are s t imu-

l a t e d , th is o u t p u t is i nc reased . T h e y h a v e b e e n ca l l ed t he g l ands o f emer -

g e n c y , a n d are t h r o w n i n t o inc reased a c t i v i t y b y t he e m o t i o n s o f fear o r anger . 

I n an a n i m a l , th i s b r ings a b o u t b o d i l y c h a n g e s w h i c h enab le i t t o fight o r t o flee. 

A m a n , b y t h e exe rc i se o f his wi l l , m a y refrain f r o m d o i n g e i ther , b u t t he p h y s i o -

l o g i c a l r e a c t i o n t akes p l a c e n o n e t he less. 

2 . THE PANCREAS, w h i c h secre tes insulin (as we l l as its ex t e rna l s ec re t ion , 

t he p a n c r e a t i c j u i c e ) , t he f u n c t i o n o f w h i c h is t o e n a b l e t he t i s sues—in s o m e 

w a y n o t we l l u n d e r s t o o d — t o t a k e u p a n d use g l u c o s e . 

3. THE POSTERIOR LOBE OF THE PITUITARY BODY, t h e s ec re t ion o f w h i c h 

appea r s t o a c t in a m a n n e r a n t a g o n i s t i c t o t ha t o f t he p a n c r e a s , a n d inhibits 

t he t a k i n g u p o f suga r b y t h e t i ssues . I f i t is def ic ien t , t h e i n d i v i d u a l is ab le 

t o inges t a b n o r m a l l y large a m o u n t s o f sugar w i t h o u t its a p p e a r i n g in t h e b l o o d 

o r in t h e ur ine . I f insulin is a b s e n t , t he a c t i o n Of t he p i t u i t a r y sec re t ion is 

u n o p p o s e d . 

I n d i a b e t e s , the re is n o w n o d o u b t t ha t t he t r o u b l e is d u e t o d isease o r 

e x h a u s t i o n o f t h e cel ls o f t he islets . T h e g l u c o s e p o u r e d o u t b y t he l i ve r c a n n o t 

b e b u r n e d u p in t he t i ssues , a n d c o n s e q u e n t l y r ema ins in t he b l o o d . I t s e x c r e -

t i o n in t h e ur ine is na ture ' s a t t e m p t t o ge t r id o f a s u b s t a n c e w h i c h — n e c e s s a r y 

a n d v a l u a b l e in its p r o p e r q u a n t i t y — i s a d e a d l y p o i s o n w h e n in e x c e s s . 

T h i s d i so rde r o f c a r b o h y d r a t e m e t a b o l i s m l eads , m o r e o v e r , t o d i so rde r o f the 

m e t a b o l i s m o f fats, w h i c h c a n n o t b e fu l ly o x i d i z e d in t he t issues in t he a b s e n c e 

o f c a r b o h y d r a t e s . H e n c e , ce r ta in ac id s are f o r m e d , t he p r o d u c t s o f i n c o m -

p le te o x i d a t i o n . T h e y a p p e a r in the b l o o d a n d ur ine , c aus ing acidosis, a n d 

p r o d u c i n g ser ious s y m p t o m s . 

T H E M O R B I D A N A T O M Y , t hen , cons i s t s o f d isease o f t he w h o l e panc reas , 

o r o f t he islets o n l y . D e g e n e r a t i v e c h a n g e s m a y a lso b e f o u n d in o t h e r o r g a n s -

the l ive r , k i d n e y s , a n d cen t ra l o r s y m p a t h e t i c n e r v o u s s y s t e m . T h e b l o o d c o n -

ta ins : ( 1 ) E x c e s s o f suga r ; ( 2 ) E x c e s s i v e a c i d ; ( 3 ) S o m e t i m e s fat . 

S Y M P T O M S . — T h e amount of urine is greatly increased—to b e t w e e n 1 0 t o 2 0 
pin ts a d a y — a n d is pa le in c o l o u r . T h e r e is intense thirst, o w i n g t o th is la rge 
loss o f fluid ; a n d great hunger, b e c a u s e the t i ssues , b e i n g u n a b l e t o t a k e 
u p the i r p r o p e r fuel f o o d , are s t a r v e d , h o w e v e r m u c h is ea ten . A p r o m i n e n t 
s y m p t o m is emaciation, s ince ne i ther o f t he f a t - f o r m i n g f o o d s c a n b e p r o p e r l y 
used . O c c a s i o n a l l y there is obesity ins tead , d u e t o s to r ing o f u n o x i d i z e d fat 
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in the superf ic ia l t i ssues . T h e muscles are w e a k , a n d the skin in an u n h e a l t h y 

c o n d i t i o n ; t he re m a y b e b o i l s , c a r b u n c l e s , e t c . T h e r e m a y b e diarrhoea, w h i c h 

is d a n g e r o u s b e c a u s e o f i ts w e a k e n i n g ef fec t . 

L a t e r s y m p t o m s are : Diabetic dyspnoea o r ' a i r - h u n g e r ' , t h e p a t i e n t t a k i n g 

l o n g s igh ing b rea ths , a n d diabetic coma, b r o u g h t a b o u t b y the a c i d o s i s , a n d 

e n d i n g in dea th . T h e pa t i en t , h o w e v e r , o f t en d ies o f s o m e in te rcur ren t d isease , 

s u c h as p n e u m o n i a , o r t u b e r c u l o s i s . 

O t h e r pos s ib l e complications are e y e t r o u b l e s , e s p e c i a l l y c a t a r a c t ; n e r v o u s 

a f fec t ions , neur i t i s o r neura lg ia ( e . g . , s c i a t i c a ) , m u l t i p l e neur i t i s w i t h d r o p p e d -

f o o t , m e n t a l c h a n g e s , t r o p h i c c h a n g e s in sk in a n d nai ls , u lce rs , o r g a n g r e n e ; 

a n d k i d n e y o r l u n g diseases . 

P R O G N O S I S . — I n ch i ld ren a n d y o u n g p e o p l e , in w h o m t h e d isease t akes 

an a c u t e f o r m , t h e p r o g n o s i s is b a d . I n o l d e r p e o p l e t he d isease is m o r e c h r o n i c . 

I t is o n l y c u r a b l e in t he v e r y ea r ly s tages , b u t w i t h p r o p e r d i e t a n d t r e a t m e n t 

pa t i en t s m a y l ive f o r y e a r s . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — 

1. T h e pa t i en t s h o u l d l i v e a q u i e t a n d regular l i fe , all w o r r y , e x c i t e m e n t , o r 

o v e r - e x e r t i o n b e i n g e l i m i n a t e d as far as p o s s i b l e , s ince these increase t h e a c t i v i t y 

o f t he ad rena l s . W a r m t h , rest , a n d gen t l e e x e r c i s e are all i m p o r t a n t . 

2 . T h e pa t i en t ' s diet wi l l b e p r e s c r i b e d b y t h e d o c t o r . T h e c a r b o h y d r a t e 

e l e m e n t in t he f o o d is r e d u c e d t o a m i n i m u m . N i t r o g e n o u s f o o d s are per-

m i t t e d , w i t h e g g s , bu t t e r , cheese , g reen v e g e t a b l e s , e t c . T h e neces s i t y o f v i t a -

m i n s s h o u l d n o t b e f o r g o t t e n . 

M E D I C A L T R E A T M E N T . — T h e a d m i n i s t r a t i o n o f insul in , m a d e f r o m the 

panc rea s o f an ima l s , is n o w the c h i e f fea ture in t he m e d i c a l t r e a t m e n t . I t is 

g i v e n b y m e a n s o f i n j ec t ions , s ince i f t a k e n b y t h e m o u t h i t is d e s t r o y e d b y 

peps in a n d t r yps in , a n d so n e v e r reaches t he b l o o d - s t r e a m . 

P H Y S I C A L T R E A T M E N T . — 

1. MASSAGE.— 
General Massage s h o u l d b e g i v e n , t o s t r eng then t h e w e a k m u s c l e s , 

i m p r o v e t h e c i r c u l a t i o n , a n d h e l p in t he e l i m i n a t i o n o f w a s t e s u b s t a n c e s . T h e 

hear t , as we l l as t he rest o f t he m u s c u l a r t i ssue o f t he b o d y , is suffering f r o m 

a d e f e c t i v e s u p p l y o f sugar , so t h a t its e n e r g y is i m p a i r e d , a n d t h e c i r cu l a t i on 

is na tu ra l ly a f fec ted . Eff leurage a n d k n e a d i n g wi l l h e l p v e n o u s re turn , a n d 

so re l ieve t he hear t wh i l e i m p r o v i n g t he nu t r i t i on o f t he b o d y . T a p o t e m e n t 

s h o u l d n o t b e g i v e n . 

Abdominal Massage is m o s t i m p o r t a n t ; i t assists po r t a l c i r cu l a t i on 

a n d d iges t i on , a n d p r e v e n t s c o n s t i p a t i o n . T h e t e n d e n c y t o diarrhoea in these 

pa t i en t s m u s t b e r e m e m b e r e d . I f i t o c c u r s o r th rea tens , a b d o m i n a l t r e a t m e n t 

s h o u l d cease f o r a t i m e . 

D r . M e n n e l l cons ide r s t h a t m a s s a g e has a v e r y benef ic ia l effect in 

p r e v e n t i n g t he onse t o f g a n g r e n e , o r in c h e c k i n g its p rog re s s i f i t has a l r e a d y 

a p p e a r e d . F o r th is r eason , m a s s a g e s h o u l d a l w a y s b e g i v e n t o t h e l o w e r l i m b s : 

it s h o u l d cons i s t o f eff leurage, k n e a d i n g , a n d p i c k i n g u p , a n d s h o u l d b e m o s t 

g e n t l y a n d ca re fu l ly p e r f o r m e d , as i n d e e d s h o u l d all t he m a s s a g e f o r th i s 

c o n d i t i o n . 

2 . EXERCISES.— 
Gentle Exercises s h o u l d b e g i v e n a c c o r d i n g t o t he pa t i en t ' s s t r eng th . 

T h e use o f t he m u s c l e s s h o u l d h e l p t he c o m b u s t i o n o f c a r b o h y d r a t e — i n t h e 

p r e sence o f i n su l in—but o v e r - e x e r t i o n wi l l de fea t i ts o w n o b j e c t . 

A n o r d i n a r y s h o r t 'general strengthening' t a b l e is qu i t e su i t ab le . T h e r e 

s h o u l d b e exe rc i ses fo r t r u n k a n d ex t r emi t i e s , a n d i f c o n s t i p a t i o n is p re sen t , 
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th is m u s t r ece ive c o n s i d e r a t i o n , t h o u g h o b v i o u s l y o n l y t he less v i g o r o u s m o v e -

m e n t s c a n b e used . 

The general exercises m a y cons i s t o f free m o v e m e n t s , o r these m a y b e 

c o m b i n e d w i t h gen t l e res is ted o n e s . T r u n k - r o t a t i o n s , a b d o m i n a l c o n t r a c t i o n s , 

a n d c o n c e n t r i c back- ra i s ings in s o m e f o r m are a m o n g t h e bes t t r u n k exe rc i se s . 

T h e massage m a y b e s p a c e d b e t w e e n t h e exe rc i ses . T h e w e a k e r pa t i en t s m a y 

p e r f o r m m o v e m e n t s in t he ha l f - ly ing o r c r o o k - l y i n g p o s i t i o n du r ing the c o u r s e 

o f the i r genera l m a s s a g e . 

Breathing Exercises are o b v i o u s l y essent ia l , a n d a t least th ree s h o u l d b e 

i n c l u d e d in a n y s c h e m e . 

C O M P L I C A T I O N S , such as m u l t i p l e neuri t is , s h o u l d r ece ive a p p r o p r i a t e 

t r e a t m e n t . 

W e h a v e t o r e m e m b e r t ha t in t r ea t ing s u c h a c o n d i t i o n as this w e c a n n o t 

e x p e c t t o p r o d u c e q u i c k o r ' d r a m a t i c ' resul ts . I t is n o use f o r t he p a t i e n t t o 

m a k e u p his o r her m i n d t h a t a m a r k e d a n d p e r m a n e n t i m p r o v e m e n t c a n b e 

o b t a i n e d in ha l f - a -dozen s eances . In b a d cases , t r e a t m e n t m u s t b e c o n t i n u e d 

for a l o n g t i m e , a t all e v e n t s a t in te rva l s , a n d in the s l ighter cases , i t s h o u l d g o 

o n a t least unt i l t he insul in t r e a t m e n t has d o n e its w o r k , a n d s o m e measu re o f 

r e c o v e r y o f the islets has t a k e n p l a c e . 

O B E S I T Y 

T Y P E S . — T h e r e are v a r i o u s t y p e s o f o b e s i t y , s o m e m u c h m o r e a m e n a b l e t o 

t r e a t m e n t t h a n o the r s . 

1. T h e r e is t he hereditary form, w h i c h n o t h i n g s eems t o benef i t p e r m a n e n t l y . 

T h i s , h o w e v e r , b e y o n d the d i s c o m f o r t o f t he e x t r a w e i g h t w h i c h t he p a t i e n t 

has t o ca r ry , d o e s n o t cause ser ious d i sab i l i t y . 

2 . T h e r e is t h a t f o r m w h i c h appea r s t o b e c a u s e d b y s o m e endocrine defect— 

p r o b a b l y b y unde r - sec re t ion o f the t h y r o i d o r t h e p o s t e r i o r p i t u i t a r y ; t h a t i s , 

the de f i c i ency o f t he p r o d u c t o f s o m e g l a n d upse t s t h e m e t a b o l i s m o f c a r b o -

h y d r a t e s a n d fats , so t h a t t h e y c a n n o t b e p r o p e r l y o x i d i z e d . I n th is f o r m , 

the d i s t r i bu t ion o f fat is n o t so genera l , b u t it t e n d s t o a c c u m u l a t e r o u n d t h e 

h ips a n d a b d o m e n , p r o d u c i n g t he so -ca l l ed ' g i r d l e t y p e ' o f o b e s i t y . A l l i e d t o 

this is t he t y p e w h i c h o f t en o c c u r s in w o m e n at t he m e n o p a u s e , a n d w h i c h is 

p r e s u m a b l y d u e t o ces sa t ion o f t h e in ternal s ec re t ion o f t h e o v a r i e s . T h e s e 

t y p e s o f o b e s i t y , t h o u g h t h e y m a y benef i t b y massage , requi re m e d i c a l t rea t -

m e n t , p r o b a b l y b y m e a n s o f g l a n d e x t r a c t s . 

N.B.—-It is not at all uncommon for people with this—or any other—type 
of obesity, to ask their masseuses, or their friends, whether it would be a good 
thing for them to take thyroid extract, or some other preparation guaranteed 
to ' reduce ' them quickly and easily. They should always be deterred 
from taking anything of this kind without consulting their medical adviser. 

3. F i n a l l y , there is the t y p e caused b y excess of food, insufficient exercise, o r 

b o t h . T h i s is t he t y p e w h i c h w e c a n m o s t success fu l ly t rea t . I t m a y o c c u r 

a t a n y age , b u t is c o m m o n e s t in m i d d l e - a g e d p e o p l e , b o t h m e n a n d w o m e n , 

w h o h a v e b e g u n t o l e a d a less a c t i v e life t h a n t h e y h a v e d o n e h i the r to , a n d 

h a v e n o t m o d i f i e d the i r d i e t a c c o r d i n g l y . W h e n the m o r e p h y s i c a l l y a c t i v e 

pa r t o f life is o v e r , less m e a t a n d ' fue l f o o d s ' are r equ i red , w h i l e v e g e t a b l e f o o d s 

m a y b e inc reased . A t the s a m e t i m e , the re is n o reason w h y a m a n o r w o m a n 

w h o retires f r o m his o r he r p ro fess ion in m i d d l e l ife s h o u l d i m m e d i a t e l y cease 

t o t a k e p r o p e r a n d sufficient p h y s i c a l exe rc i se . W i t h the l a c k o f th is gene ra l l y 

g o e s a l a c k o f fresh air , a n d c o n s e q u e n t l y o f o x y g e n , so t h a t there is n o t e n o u g h 

o f t he la t ter t o o x i d i z e t he f a t - fo rming f o o d s . 

S Y M P T O M S . — T h e pa t i en t suffers f r o m fa t igue o n s l ight e x e r t i o n , a n d a 
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feel ing o f w e i g h t a n d heav iness ; she feels t he hea t v e r y m u c h , perspi res p r o -

fuse ly , a n d eas i ly b e c o m e s brea th less . T h e c o n d i t i o n m a y b e c o m p l i c a t e d b y 

a w e a k hear t , c h r o n i c ce l lu l i t i s , o r v a r i c o s e v e i n s . 

T r e a t m e n t . — 

I t is n e c e s s a r y t o d i s t ingu ish , in t r ea t ing these cases , b e t w e e n t h o s e 

w h o s e hear ts are s o u n d , o r w h o are a t w o r s t suffering f r o m fatty infiltration o f 

t he hea r t—tha t is , f r o m depos i t s o f fat a r o u n d t h a t o r g a n , as wel l as b e t w e e n 

its m u s c u l a r f i b re s—and t h o s e w h o h a v e fatty degeneration, w h i c h imp l i e s ac tua l 

d e g e n e r a c y o f t he fibres t h e m s e l v e s . T h e la t te r m u s t b e t r e a t ed as ' h e a r t 

c a s e s ' ; t h e y c a n n o t rea l ly b e t r e a t ed f o r o b e s i t y a t all . T h e f o r m e r wi l l benef i t 

b y exe rc i se , p r o v i d e d t h a t i t is n o t e x c e s s i v e , a n d t ha t su i tab le p r e c a u t i o n s are 

t a k e n in e a c h case . 

G E N E R A L T R E A T M E N T . — T h e diet s h o u l d b e p r e s c r i b e d b y t he pa t i en t ' s 

p h y s i c i a n , a n d va r i e s a c c o r d i n g t o his ideas a n d the c o n d i t i o n o f t he pa t i en t . 

B r o a d l y speak ing , all s t a r c h y f o o d s , sugars , a n d fats , are r e d u c e d , a n d s o m e are 

f o r b i d d e n . A s a rule , t h e p a t i e n t is t o l d t o d r i nk m u c h wa te r , h o t o r c o l d , 

e spec i a l l y a b o u t ha l f -an-hour b e f o r e mea l s . E x e r c i s e s h o u l d b e t a k e n d a i l y in 

t h e fresh air, r egu l a t ed a c c o r d i n g t o t he pa t i en t ' s capab i l i t i e s . 

P H Y S I C A L T R E A T M E N T . — T h e f o l l o w i n g app l i e s t o a case w i t h o u t hear t 

s y m p t o m s . T h e p a t i e n t s h o u l d b e w e i g h e d a t leas t o n c e a w e e k , so t ha t t h e 

o p e r a t o r m a y b e ab l e t o g a u g e he r p rog res s . 

M A S S A G E . - — I t has b e e n t he c u s t o m in t he pas t t o r e ly v e r y m u c h o n m a s -

sage f o r t he t r e a t m e n t o f o b e s i t y — a n d th is w a s en t i r e ly t o t h e l i k ing o f m a n y 

o f t h e pa t i en t s , w h o pre fe r red ' h a v i n g m a s s a g e ' t o e x e r t i n g t h e m s e l v e s , o r 

res t r ic t ing the i r d i e t — e v e n i f t he m a s s a g e w e r e n o t o f a v e r y c o m f o r t a b l e k i n d ! 

T h e resul t w a s , t o o o f t en , an e x h a u s t e d masseuse , a n d a p a t i e n t l o s ing w e i g h t 

v e r y s l o w l y i f a t all , a n d p r o m p t l y r ega in ing i t as s o o n as t he m a s s a g e w a s d i s -

c o n t i n u e d ! M a s s a g e , as p a r t o f t h e cu re o f o b e s i t y , has its uses ; b u t m a s s a g e 

a lone n e v e r b r o u g h t a b o u t t he des i red resul t , a n d n e v e r wi l l . I t has b e e n 

sa id t h a t o v e r t he d o o r o f e v e r y m a s s a g e d e p a r t m e n t s h o u l d b e w r i t t e n : " W e 

cu re n o b o d y here ; w e h e l p p e o p l e t o cu re t h e m s e l v e s . " I n n o c o n d i t i o n is 

th is m o r e a p p l i c a b l e t h a n in t h a t o f o b e s i t y ; t h e p a t i e n t m u s t h e l p herself , 

o r t he w o r k o f t he masseuse wi l l b e w a s t e d . 

I f t he pa t i en t ' s w e i g h t is t o b e subs t an t i a l l y r e d u c e d , th ree p o i n t s are o f t h e 

grea tes t i m p o r t a n c e : — 

1 . She m u s t r ende r s t r ic t o b e d i e n c e t o her d o c t o r ' s o rde r s as t o he r d ie t . 

2 . She m u s t b e wi l l ing t o use her o w n m u s c l e s , a n d t o w o r k ha rd . 

3. Massage is useful in assis t ing the e l i m i n a t i o n o f fa t s t o r ed in the super-

ficial t issues in cer ta in areas o f t he b o d y , b y crushing i t ; t he re fo re i f t he m a n i -

pu la t ions are t o b e o f a n y use , t h e y m u s t b e vigorous. 

I n s o m e cases , a genera l m a s s a g e is a d v i s a b l e ; b u t m o r e o f t en i t is b e t t e r 

t o s p a c e the m a s s a g e in b e t w e e n t he exe rc i ses , t r ea t ing o n l y t h o s e par t s o f t h e 

b o d y w h e r e t he fa t masses are f o u n d . T h e s e , in m o s t pa t i en t s , are t h e n e c k , 

shou lde rs , a n d s ides o f t he t h o r a x u n d e r t he a rms ; t h e h ips a n d g lu tea l r eg ion ; 

a n d t he a b d o m e n . 

Eff leurage, k n e a d i n g , a n d pe t r i ssage ( k n e a d i n g a n d w r i n g i n g ) s h o u l d b e 

used , s t r o n g l y , v i g o r o u s l y , a n d as d e e p l y as p o s s i b l e , in q u i c k t i m e . I n t h e 

kneading, t he t issues are p ressed f o r c i b l y aga ins t e a c h o t h e r ; in t he wringing 

t h e y are s q u e e z e d a n d c r u s h e d b e t w e e n t h e o p e r a t o r ' s h a n d s . T h e a b d o m e n 

m a y be t r ea t ed q u i t e s t r o n g l y . H a c k i n g — o r b e a t i n g a n d p o u n d i n g o v e r la rge 

g r o u p s o f m u s c l e s — i s a l so g i v e n . 

E X E R C I S E S . — T h r e e p o i n t s h a v e t o b e c o n s i d e r e d : — 

1 . T h e pa t i en t ' s n e e d o f o x y g e n t o assist in t he c o m b u s t i o n o f t he b o d y - f a t s . 
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2. The necessity of vigorous muscular work to set free energy, and break 

down the fat. (It should be understood that the stored fat cannot be forthwith 

oxidized. I t has to be desaturated first—that is, it has to be carried back to 

the liver, where it undergoes certain chemical changes. But if the desaturated 

fat is burnt up quickly by exercise, there will presumably be a 'call' for fat 

from the storehouses to supply the requisite energy. Hence the value of 

exercise.) 

3. The extra weight the patient has to carry, and hence the importance of 

avoiding unnecessary static work, which is of no assistance to her, and simply 

produces fatigue. 

W i t h regard to the first point, it is obvious that breathing exercises must take 

a large part in our treatment. They should be given not only at the beginning 

and end of the table, but several times during its course. A n y deep breathing 

exercises, or such as promote interchange of gases in the lungs, are useful; and 

abdominal breathing is valuable, both for the purpose of obtaining full 

expansion of the lungs and also of increasing the work of the abdominal 

muscles. If the patient is inclined to become breathless during the scheme, 

she m a y take several deep breaths between each exercise. 

The exercises must be vigorous, but not too numerous, especially at the 

beginning of the course. Resisted exercises m a y be given if desired, but we 

have to remember that the extra weight of the patient's body and limbs does 

constitute a resistance in itself, and moreover that the muscles are weak and 

hampered b y fatty deposits between their fibres. Vigorous free movements of 

the 'pendulum' type, therefore, seem the most suitable for these cases. They 

should at first be given in the lying or crook-lying position, so that the whole 

of the body—except for the muscles actually required for the work to be done— 

is relaxed. Later, the sitting position m a y be assumed, and only at the end 

of the course should exercises in standing be given to any extent. Static work, 

as mentioned above, does no good, and merely tires the patient. 

The scheme used in such a case m a y be arranged somewhat as follows :— 

1. Breathing exercise 7. Abdominal exercise 

2. Neck and shoulder massage 8. Breathing 

3. Head exercise 9. Back exercise 

4. A r m exercise 10. Gluteal massage 

5. Breathing 11. Leg exercise 

6. Abdominal massage 12. Breathing. 

This scheme contains only five exercises, apart from the breathing and 

massage. More exercises m a y be added as the patient progresses, and the 

number of times each is performed m a y be increased daily. 

The following are examples of suitable exercises : — 

Head Exercises.— 

1. Sitting (or ride sitting) Head-forward- and backward-bending. 

2. ,, ,, Head-side-bending. 

3. ,, ,, Head-rotation. 

4. ,, ,, Head-rolling (active). 

All free, in full range, done quickly and vigorously. The patient m a y be in 

reach-grasp-sitting if desired. 

Arm Exercises.— 

1. Lying 2-Arm-swinging upward and downward. The patient lies on a 

plinth, with the top of her head level with its edge, and her arms beside her 

body. She swings her arms from her sides straight above her head, and then 

brings them down again. This should be as free and relaxed a movement as 

possible. 
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2. The same exercise in sitting. 

3. Sitting 2-Arm-circling, or -swinging in circles. 

4. Forward-bend-ride-sitting 2-Elbow-backward-carrying (see p. 72) . 

5. Forward-bend-ride-sitting Alternate arm-flinging + trunk-rotation. 

6. Sitting (later, standing) 2-Arm-bending and -stretching in all directions. 

N..B.—The ride-sitting position may be taken on an ordinary chair, the 
patient sitting astride it and facing its back. The advantage of this position 
in Exercise 5 above is that the patient is more likely to keep her arms in the 
correct position, as she will be afraid of knocking them against the chair-back 
if she allows them to fall below shoulder level. 

Leg Exercises.— 

1. Crook-lying 2-Knee-abduction and -adduction (free). 

2. As ( 1 ) resisted. 

3. Crook-lying 2-Knee-abduction and -inpressing. 

4. Lying Alternate knee-updrawing ('bicycling movement ' ) . 

5. Half-yard-grasp-standing Leg-swinging forward and backward. 

6. High-reach-grasp-standing Leg-circling (resisted). 

7. High-reach-grasp-standing Leg-swinging in circles (free). 

8. Reach-grasp or wing-standing Heel-raising and knee-bending. 

9. 'Dancing step' (forward or sideways). 

Fig. 142.—' Donkey ' (A, Abdominal contraction B, Lumbar contraction). (See text.) 

Abdominal Exercises.— 

1. Crook-lying Abdominal contractions. 

2. Side-crook-lying Abdominal contractions. 

3. On hands and knees Abdominal contractions. 

4 . Yard-ride-sitting Alternate trunk-rotation (free). 

5. Wing-close-sitting Alternate trunk-rotation (resisted). 

N.B.—Most free trunk-rotations may be used. For stronger exercises, 
see those at the end of the article on VISCEROPTOSIS (Chapter X X I I I ) 
But the stronger ones must be used with discretion. The strongest group 
of all is unsuitable except in a very few cases. 

Back Exercises.— 

1. Lax-stoop-stride-sitting Back-raising (concentric). 

2. Knee-stoop-sitting Back-raising (concentric). 

3. Sitting (or lying) Alternate side-bending. 

4. Stretch-standing Forward- and downward-bending. 

5. Hewing. 

A B 
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Combined Exercises.— 

1. S a w i n g . 

2 . ' D o n k e y ' ( a b d o m i n a l a n d l u m b a r c o n t r a c t i o n s ) : T h e p a t i e n t is o n he r 

h a n d s a n d knees . She c o n t r a c t s he r a b d o m i n a l m u s c l e s , r o u n d i n g her b a c k 

a n d l o w e r i n g her h e a d . She n e x t c o n t r a c t s t he b a c k m u s c l e s , h o l l o w i n g t h e 

b a c k , a n d c a r r y i n g t he h e a d u p w a r d s a n d b a c k w a r d s . T h e s e t w o m o v e m e n t s 

are d o n e a l t e rna te ly . (Fig. 1 4 2 . ) 

3. C r o o k - l y i n g A b d o m i n a l , g lu t ea l , a n d a d d u c t o r c o n t r a c t i o n s : T h e p a t i e n t 

s h o u l d n o t b e a l l o w e d t o hold t he p o s i t i o n f o r l o n g . 

4 . C r o o k - l y i n g 2 - K n e e - a b d u c t i o n a n d - inpress ing ( o r a d d u c t i o n a n d o u t -

d r a w i n g ) -f- Pe lv i c - l i f t i ng . 

I n m a n y cases , free educational exerc i ses are su i tab le af ter the w e i g h t has b e e n 

c o n s i d e r a b l y r e d u c e d . S u c h pa t i en t s wi l l b e wise t o a t t e n d a g y m n a s t i c class 

o n c e o r t w i c e a w e e k af ter l e a v i n g off t r e a t m e n t , i f y o u n g e n o u g h a n d s t rong 

e n o u g h t o d o s o . 
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CHAPTER XIX 

DISEASES OF THE HEART 

Physiology. Diseases : I. Pericarditis. II . Disease of the endocardium : Valvular 
disease of the heart—-Aortic disease—Mitral disease—Tricuspid insufficiency. 
III. Disease of the myocardium : Acute myocarditis—Myocardial degeneration. 
IV. Disorders of the cardiac rhythm : Disordered action of the heart. 

T H E hear t {myocardium) is a h o l l o w m u s c u l a r o r g a n , e n c l o s e d in a t w o -

l a y e r e d fibroserous sac k n o w n as t h e pericardium, a n d l i n e d b y a de l i ca t e 

m e m b r a n e ca l l ed endocardium. A n y o f these par t s m a y b e a t t a c k e d b y d i sease . 

T h e a n a t o m y o f t h e hear t , o n w h i c h w e h a v e n o s p a c e t o d w e l l he re , s h o u l d 

b e ca re fu l ly s t u d i e d b y a n y w h o h a v e t o dea l w i t h s u c h cases . I n n o class o f 

d iseases , e x c e p t , p e r h a p s , in a f fec t ions o f t h e n e r v o u s s y s t e m , is s u c h k n o w -

ledge m o r e essent ia l . A f e w p o i n t s o n l y c a n b e n o t e d in th is c h a p t e r . 

P H Y S I O L O G Y . — 

T H E C O N T R A C T I O N O F T H E H E A R T . — T h e i m p u l s e o f c o n t r a c t i o n o f the 

hear t passes in a w a v e - l i k e m a n n e r f r o m base t o a p e x . I t beg ins in t he r igh t 

aur ic le a t a p o i n t near t h e m o u t h o f t h e supe r io r v e n a c a v a , in a m a s s o f 

spec i a l i zed t i ssue k n o w n as t h e s ino-aur icu la r n o d e . T h i s has b e e n ca l l ed t he 
4 p a c e - m a k e r ' o f t h e hear t . 

F r o m here t he i m p u l s e passes ffiffi y e ^ > ™ ^ ^fo^ _ 7 0 t * t ? ^ 

d o w n w a r d s o v e r t he wa l l s o f _ ^ 

t he aur ic les t o a p o i n t near t he 1 

c o r o n a r y sinus ca l l ed t he 

au r i cu lo -ven t r i cu l a r n o d e ( ' A - V 

n o d e ' ) , a n d t h e n c e i t is c a r r i ed 

, . „ oecond 

t o t he ven t r i c l e s b y w a y o t a 

b u n d l e o f m u s c u l a r t i ssue , t he Dup' 

a u r i c u l o - v e n t r i c u l a r b u n d l e o r F i g . 143.—Diagram of cardiac cycle, 

b u n d l e o f H i s , w h i c h , r unn ing 

first in the v e n t r i c u l a r s e p t u m , d i v i d e s i n to t w o par t s , o n e o f w h i c h is distr i-

b u t e d t o e a c h v e n t r i c l e . I f th is b u n d l e is in ju red o r d e s t r o y e d b y d isease , 

s o m e o r all o f t h e bea t s o f t he aur ic les are blocked a n d d o n o t pass o n t o the 

ven t r i c l e s . W e shall h a v e o c c a s i o n t o refer t o th is la ter . 

T H E C A R D I A C C Y C L E A N D T H E A C T I O N O F T H E V A L V E S . — T h e cardiac cycle 

is t h e n a m e g i v e n t o t h e s e q u e n c e o f e v e n t s w h i c h t akes p l a c e du r ing a s ingle 

b e a t o f t he hear t . T h e b e a t o c c u p i e s a b o u t ys<y o f a s e c o n d , a n d o c c u r s a b o u t 

76 t i m e s a m i n u t e . T h e first y1^ is o c c u p i e d b y t he c o n t r a c t i o n o f t h e aur ic les , 

o r auricular systole, t h e n e x t T

:^y b y t h e ventricular systole, a n d t h e last T ^ b y 

the total diastole, o r pause d u r i n g w h i c h t he w h o l e hear t re laxes a n d is a t res t . 

(Fig. 1 4 3 . ) 

1 . During the Auricular Systole t he c o n t r a c t i o n o f t h e aur ic les c loses 

t h e m o u t h s o f t he g rea t v e i n s , t h e supe r io r a n d infer ior venae cavse , c o r o n a r y 

s inus , a n d p u l m o n a r y v e i n s , so t h a t n o b l o o d enters t h e hear t . A t t h e s a m e 

First heart sounj 

' U b b ' 
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t i m e t he r is ing pressure in t h e aur ic les fo rces o p e n t he au r i cu lo -ven t r i cu l a r 

v a l v e s , t r i c u s p i d a n d mi t ra l , a n d t h e b l o o d p o u r s t h r o u g h i n t o t h e v e n t r i c l e s . 

2 . During the Ventricular Systole t he aur ic les r e l ax a n d the b l o o d aga in 

beg ins t o en te r t he hear t f r o m the g rea t v e i n s . T h e r is ing pressure in t h e 

c o n t r a c t i n g ven t r i c l e s c loses t he t r i c u s p i d a n d mi t ra l v a l v e s , w h i c h are p re -

v e n t e d f r o m b e i n g f o r c e d b a c k w a r d s i n to the aur ic les b y t he t e n s i o n o f t h e 

chordae tendineae, a n d o p e n s t h e semi luna r v a l v e s o f t he ao r t a a n d p u l m o n a r y 

a r te ry , so t h a t t h e b l o o d is p u m p e d i n t o these vesse ls . D u r i n g t he v e n t r i c u l a r 

sys to l e o c c u r s t he first h e a r t - s o u n d ( l u b b ) , c a u s e d b y t he c o n t r a c t i o n o f t he 

ven t r i cu l a r wal l s a n d t h e v i b r a t i o n o f t he chordae tendineae. (D i sease o f e i the r 

o f these wi l l t he re fo re a l ter t h e na tu re o f th is s o u n d . ) 

3. During the Total Diastole t h e w h o l e hear t re laxes . T h e a o r t i c a n d 

p u l m o n a r y v a l v e s c l o s e , b e c a u s e t h e pressure in t h e g rea t vesse ls n o w b e c o m e s 

h igher t h a n tha t in t he r e l ax ing ven t r i c l e s ; a n d t h e y r e m a i n c l o s e d un t i l t h e 

b e g i n n i n g o f t h e n e x t v e n t r i c u l a r sy s to l e , t hus p r e v e n t i n g r egu rg i t a t i on o f t h e 

b l o o d . T h e au r i cu lo -ven t r i cu l a r v a l v e s o p e n as t h e ven t r i cu l a r pressure falls, 

so t ha t t he b l o o d t r i ck les f r o m aur ic les t o ven t r i c l e s , as we l l as f r o m t h e o p e n 

m o u t h s o f t he g rea t v e i n s i n t o t he aur ic les . A t t h e b e g i n n i n g o f d i a s to l e 

takes p l a c e the s e c o n d , o r shor t , h e a r t - s o u n d ( d u p ) , c a u s e d b y t h e c l o s i n g o f 

t he a o r t i c a n d p u l m o n a r y v a l v e s . T h i s s o u n d is a l t e red o r a b s e n t in d i sease 

o f e i ther o f these v a l v e s . 

C A U S A T I O N A N D R E G U L A T I O N O F T H E H E A R T ' S B E A T . — T h e hear t c o n -

t rac t s s i m p l y b e c a u s e i t is t he p r o p e r t y o f c a r d i a c m u s c l e t o d o s o — t h a t is , 

n o t as t he result o f impu l se s f r o m t h e cen t ra l n e r v o u s s y s t e m . I t s rate of 

contraction, h o w e v e r , is c o n t r o l l e d b y t he v a g u s a n d s y m p a t h e t i c ne rves , t h e 

f o r m e r s l o w i n g t he b e a t , t h e la t te r acce l e ra t ing i t . S l o w i n g o f t h e hea r t is 

b r o u g h t a b o u t , t he re fo re , b y reflexes w h i c h s t imu la t e t h e v a g u s c e n t r e ( t ha t 

is , t he cel ls o f o r ig in o f t h a t n e r v e in t he m e d u l l a o b l o n g a t a ) ; a n d q u i c k e n i n g 

b y s t imu la t i on o f t he s y m p a t h e t i c . T h e sec re t ion o f t he m e d u l l a o f t he supra-

renal g l ands ( ad rena l in ) s t imula tes t he s y m p a t h e t i c s y s t e m , t h e a c t i o n o f these 

g l a n d s b e i n g inc reased in e m e r g e n c i e s , e spec i a l l y in s u c h as o c c a s i o n t h e 

e m o t i o n s o f fear o r anger . A m o n g t he results o f th is i nc reased s ec re t i on are , 

the re fo re (1 ) a q u i c k e n i n g o f t h e ra te o f t h e hear t , a n d (2 ) a ra is ing o f b l o o d -

pressure , o w i n g t o c o n s t r i c t i o n o f t h e ar ter ies , e spec i a l l y in t h e a b d o m i n a l 

r eg ion , t he v a s o - c o n s t r i c t o r s o f w h i c h are s u p p l i e d b y s y m p a t h e t i c n e r v e 

fibres. T h e hea r t has the re fo re t o w o r k ha rde r t o d r i v e t he b l o o d t h r o u g h 

the n a r r o w e d vesse l s , as wel l as t o b e a t m o r e q u i c k l y . T h i s , i f t he hear t is 

n o t s o u n d , i n v o l v e s a r isk o f ove r s t r a in a n d fai lure ; h e n c e t h e d a n g e r o f 

u n d u e e x c i t e m e n t in a p a t i e n t w i t h hea r t d isease . 

E F F E C T O F M U S C U L A R E X E R C I S E O N T H E H E A R T . — W h e n m u s c u l a r exe rc i s e 

is t a k e n , m o r e b l o o d is ca r r i ed b a c k t o t h e hear t , b e c a u s e t he d e e p e n e d respira-

t o r y m o v e m e n t s increase t h e s u c t i o n a c t i o n o f t h e t h o r a x , a n d t h e pressure 

o f t he c o n t r a c t i n g m u s c l e s o n t h e ve in s fur ther assists v e n o u s re turn . T h e 

hear t , the re fo re , b e i n g be t t e r filled du r ing d ia s to l e , c a n p u m p o u t m o r e b l o o d 

du r ing the ven t r i cu l a r sy s to l e , t he c a r d i a c m u s c l e , l ike o t h e r m u s c l e s in t he 

b o d y , w o r k i n g m o r e s t r o n g l y w h e n i t has b e e n s t r e t ched . B e c a u s e t h e hear t ' s 

i m p u l s e is m o r e f o r c i b l e , a n d t he v o l u m e o f b l o o d p u m p e d o u t is g rea te r , t h e 

b lood -p re s su re is ra ised . 

T h e b l o o d is t a k e n t o t h o s e par t s w h e r e i t is m o s t r equ i red , i .e . , t o t h e 

w o r k i n g m u s c l e s , b e c a u s e , b y a l o c a l ref lex, t he ar ter io les in these pa r t s b e c o m e 

d i l a t ed . 

T h e w o r k o f t he hear t is t hus inc reased b y m u s c u l a r exe rc i s e . T h e 

n o r m a l hear t , h o w e v e r , has a ce r t a in a m o u n t o f reserve force, u p o n w h i c h i t 

is ab l e t o ca l l in e m e r g e n c i e s . W h e n the n e e d f o r i nc reased b l o o d - s u p p l y 
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ceases, the heart soon returns to its normal rate and strength of work. As 

we shall see later, the unhealthy heart m a y be obliged to use all its reserve 

force merely to maintain the circulation during rest, having then nothing left 

to fall back upon in emergencies. Hence a sudden demand upon it m a y pro-

duce serious or fatal results. 

Diseases of the heart m a y be divided into : (1) Diseases of the pericardium : 

Pericarditis, acute or chronic. (2) Diseases of the endocardium : Endocarditis 

often leading to valvular disease. (3) Diseases of the myocardium : (a) Acute 

myocarditis ; (b) Degeneration of the heart—(i) fatty, (ii) fibrous. There 

are also 'functional' conditions, of which the most important from our point of 

view is that known as disordered action of the heart ( D . A . H . ) or effort syndrome. 

(Syndrome = a set of symptoms.) 

I . P E R I C A R D I T I S 

(Inflammation of the Pericardium) 

E T I O L O G Y . — 

A G E A N D S E X . — P e o p l e of any age m a y be attacked. Both sexes are 

liable, males rather more than females. 

CAUSES.—Pericardit i s only rarely occurs as a primary affection. Its 

most common causes are rheumatic fever, tuberculosis—which m a y attack 

the pericardium only, or involve other parts of the body as well—scarlet fever, 

pneumonia, or septicaemia. It m a y also occur in the late stages of chronic 

diseases, such as gout, nephritis, or diabetes. 

As in pleurisy, there are two forms : (1) Fibrinous or 'dry' pericarditis ; and 

(2) Pericarditis with effusion ( 'moist' pericarditis). 

1 . F i b r i n o u s P e r i c a r d i t i s 

P A T H O L O G I C A L C H A N G E S . — T h e s e are similar to those found in 'dry ' 

pleurisy. There is no exudation of fluid, or only a small amount, within the 

pericardial cavity, but a deposit of fibrin takes place on the inner surfaces of 

the membranes, which gives them a rough or 'shaggy' appearance. There is 

generally, in addition, a slight myocarditis ; that is, the heart muscle itself 

is inflamed for a little distance beneath the visceral layer of the pericardium. 

S Y M P T O M S . — T h e patient complains of pain, slight or severe, over the 

heart; or it m a y be referred to other regions of the body. There m a y be cough 

and dyspnoea. The temperature is raised, generally to about 103°. 

C O U R S E A N D P R O G N O S I S . — ' D r y ' pericarditis is in itself never fatal— 

though the disease causing it m a y prove so. I t m a y clear up entirely without 

damage to the membranes, clear up leaving the two layers firmly united b y 

adhesions, or pass on to 'moist ' or to chronic pericarditis. 

2 . P e r i c a r d i t i s w i t h Ef fus ion 

P A T H O L O G I C A L C H A N G E S . — E x u d a t i o n takes place freely, and m a y be 

serofibrinous, seropurulent, or purulent. W h e n it subsides, it leaves both 

layers of the membrane much thickened and bound together by extensive 

adhesions. The heart muscle is always more or less affected. 

S Y M P T O M S . — T h e s e are occasioned partly by the inflammation of the peri-
cardium and heart, and partly by the pressure exerted by the distended sac 
on the surrounding tissues. 

There is pain, or at least discomfort, in the region of the heart ; dyspnoea, 

partly owing to the heart's action being hampered and partly to pressure on 

the respiratory organs; and restlessness, delirium, or insomnia. The pulse is 

quick, weak, and sometimes irregular. (Osier.) 

20 
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C O U R S E A N D P R O G N O S I S . — M o s t o f t h e cases in w h i c h the effusion has 

b e e n se rof ibr inous r e c o v e r , t h o u g h w i t h m o r e o r less i n ju ry t o t h e hear t itself. 

I f t he effusion is pu ru l en t t he pa t i en t is in g rea t dange r . R e c o v e r y is rare 

in t h e t u b e r c u l o u s f o r m s , a n d t he s ep t i c f o r m s are a l m o s t i n v a r i a b l y fa ta l . 

(Os ie r . ) 

C h r o n i c P e r i c a r d i t i s a n d A f t e r - r e s u l t s of the A c u t e F o r m s 

Osier p o i n t s o u t t h a t t h e final results o f pe r i ca rd i t i s d e p e n d o n t h e a m o u n t 

o f d a m a g e t o t he m e m b r a n e s , a n d t he na ture a n d s i tua t ion o f t he a d h e s i o n s . 

T h e w e a k e n e d p e r i c a r d i u m m a y n o l o n g e r a d e q u a t e l y s u p p o r t t he hear t . I f 

t he adhes ions are o n l y b e t w e e n t he t w o layers o f t h e p e r i c a r d i u m , f e w 

s y m p t o m s m a y arise ; b u t if, in a d d i t i o n , the re are adhes ions b e t w e e n the 

p e r i c a r d i u m a n d t h e p leu ra o r ches t wa l l , t he s i tua t ion is m u c h m o r e 

se r ious . T h e hear t ' s a c t i o n is h a m p e r e d , a n d i t m a y b e c o m e m u c h d i l a t e d a n d 

h y p e r t r o p h i e d . T h i s wi l l l e a d t o genera l hear t s y m p t o m s (see p . 3 0 8 ) a n d 

s o m e t i m e s t o v e r y m a r k e d a b d o m i n a l s y m p t o m s , s imi la r t o t h o s e p resen t 

w h e n there is p r i m a r y i n v o l v e m e n t , o r re la t ive insuff ic iency, o f t he t r i c u s p i d 

v a l v e (see p . 3 1 0 ) . 

T r e a t m e n t . — 

Acute pericarditis is n o t , o f c o u r s e , t r e a t ed b y p h y s i c a l m e a n s . R e s t , 

m e d i c a l t r e a t m e n t , a n d nurs ing o n l y are r equ i red . I n seve re cases t he f luid 

m a y h a v e t o b e e v a c u a t e d , e i ther b y d r a w i n g i t o u t w i t h a sy r inge o r b y 

o p e n i n g t he c a v i t y . T h e o p e r a t i o n is k n o w n as paracentesis. 

When the patient has recovered, or the disease has become chronic : T h e 

p h y s i c a l t r e a t m e n t , in m o s t cases , is so s imi la r t o t ha t f o r d e g e n e r a t i o n o f t he 

hear t m u s c l e i t se l f t h a t i t n e e d n o t be g i v e n in de ta i l here (see p . 3 1 9 ) . I t is 

o n l y neces sa ry t o n o t e t ha t no attempt should be made to break down adhesions 

between the pericardium and the chest zvall, a n d tha t the re fo re n o s t r o n g s t r e t ch -

ing m o v e m e n t s o r v i g o r o u s t a p o t e m e n t s h o u l d a t a n y t i m e b e g i v e n t o t h e 

t h o r a x . Seve re cases s h o u l d b e t r e a t e d w i t h e x t r e m e c a u t i o n . 

T h e less ser ious cases , w h e r e m y o c a r d i a l d a m a g e m a y b e p r e s u m e d t o b e 

s l ight o r n o n - e x i s t e n t , a n d w h e r e t he hear t is n o t a p p r e c i a b l y h a m p e r e d , m a y 

b e dea l t w i t h o n t h e s a m e l ines as v a l v u l a r d isease (see p p . 3 1 0 - 3 1 7 ) . 

I I . D I S E A S E O F T H E E N D O C A R D I U M : V A L V U L A R 

D I S E A S E O F T H E H E A R T 

D e f o r m i t y o f o n e o r m o r e o f t he v a l v e s o f t h e hear t , p r e v e n t i n g t h e m e i ther 

f r o m o p e n i n g fu l ly , o r else f r o m c lo s ing c o m p l e t e l y . 

E T I O L O G Y . — T h e c o m m o n e s t causes o f v a l v u l a r d isease are : — 

1. E N D O C A R D I T I S , w h i c h m a y b e t h e resul t o f a c u t e r h e u m a t i s m ( i t is 

o f t en a s soc i a t ed w i t h c h o r e a ) ; o n e o f t h e diseases o f c h i l d h o o d — m e a s l e s , 

s ca r l e t f eve r , e t c . ; p n e u m o n i a , o r v a r i o u s o t h e r d iseases . 

2 . A R T E R I O S C L E R O S I S ; th is l eads t o ha rden ing o f t h e v a l v e s , e s p e c i a l l y o f 

t h e a o r t i c v a l v e , w i t h cu r l ing a n d p u c k e r i n g o f the i r s e g m e n t s , c aus ing i n c o m -

p e t e n c e . 

P A T H O L O G I C A L C H A N G E S . — 

1. T h e e n d o c a r d i u m is in f l amed , th is c o n d i t i o n b e i n g m o s t m a r k e d in the 

v a l v e s . 

2 . T h e so -ca l l ed 'warty vegetations' are smal l g r o w t h s w h i c h a p p e a r o n t h e 

aur icu lar surface o f t h e mi t ra l , o r o n the ve n t r i c u l a r surface o f t he ao r t i c , v a l v e . 

T h e y are a t first c o m p o s e d o f l i t t le masses o f fibrin a n d c o r p u s c l e s , a n d are 

s o m e t i m e s o n l y a t t a c h e d t o the v a l v e s b y v e r y th in s ta lks , so t ha t t h e y are 
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eas i ly d e t a c h e d . L a t e r , t h e y b e c o m e o r g a n i z e d i n t o c o n n e c t i v e t i s sue . T h e y 

are c o m m o n e s t o n t h e mi t r a l v a l v e ; h e n c e t h e g rea te r d a n g e r o f e m b o l i s m 

in mi t r a l d i sease . 

3. T h e v a l v e s t h e m s e l v e s m a y b e c o m e t h i c k e n e d , d e f o r m e d , a n d p u c k e r e d , 

so t ha t t he c u s p s n o l o n g e r m e e t , th is s ta te o f t h ings b e i n g k n o w n as insuffi-

ciency, o r incompetence ; o r t h e e d g e s o f t h e c u s p s adhe re t o e a c h o t h e r , so 

t h a t t h e v a l v e wi l l n o t o p e n fu l ly , th is c o n d i t i o n b e i n g c a l l e d stenosis ( G r e e k , 

stenos = n a r r o w ) . S tenos i s a n d insuf f ic iency are o f t e n c o m b i n e d , t he v a l v e 

ne i ther o p e n i n g n o r c l o s i n g c o m p l e t e l y . 

4 . T h e mi t r a l v a l v e is m o s t f r e q u e n t l y a f fec ted , t h e n t he a o r t i c ; b o t h 

are i n v o l v e d in m a n y cases . T r i c u s p i d d isease is rare," a n d af fec t ions o f t h e 

p u l m o n a r y v a l v e sti l l ra rer—these les ions are gene ra l l y f o u n d in cases o f con-

genital v a l v u l a r m a l f o r m a t i o n . 

R E S U L T S O F V A L V E L E S I O N S . — 

B A C K P R E S S U R E . — T o e x p l a i n e x a c t l y w h a t is m e a n t b y th i s t e r m , i t w i l l 

be eas ies t t o t a k e a c o n c r e t e e x a m p l e . L e t us s u p p o s e t h e a o r t i c v a l v e t o 

b e i n c o m p e t e n t . W h e n t h e lef t v e n t r i c l e re laxes af ter its s y s t o l e , s o m e o f 

the b l o o d flows b a c k i n t o i t f r o m the ao r t a . T h e v e n t r i c l e , s ince i t has t o 

h o l d n o t o n l y t he b l o o d sent o n i n to i t b y t h e lef t aur ic le , b u t t h a t w h i c h 

has r egu rg i t a t ed f r o m the ao r t a , b e c o m e s over - fu l l , a n d has t o w o r k ha rde r 

in o r d e r t o p u m p o n th is e x t r a b l o o d , i .e . , t o o v e r c o m e t h e b a c k pressure o n 

it . I t dilates in o r d e r t o a c c o m m o d a t e t h e i n c r e a s e d a m o u n t o f b l o o d , a n d 

hypertrophies as t h e resul t o f t h e e x t r a w o r k . If, h o w e v e r , t o o m u c h s t ra in is 

p l a c e d o n t he hear t , t he d i l a t a t i on e x c e e d s t he h y p e r t r o p h y , a n d o w i n g t o 

this e x c e s s i v e d i l a t a t i on t he au r i cu lo -ven t r i cu l a r or i f ice b e c o m e s larger , a n d 

the cusps o f t he mi t r a l v a l v e c a n n o l o n g e r m e e t ac ros s i t . T h i s is c a l l e d 

relative incompetence. T h e r e is t he re fo re a b a c k f l o w o f b l o o d i n t o t h e lef t 

aur ic le w h e n t h e v e n t r i c l e c o n t r a c t s , i .e . , b a c k pressure o n t he aur ic le . T h i s 

c h a m b e r n o w b e c o m e s over - fu l l . I n its tu rn , i t d i la tes a n d h y p e r t r o p h i e s . 

T h e aur ic les , h o w e v e r , are n o t c a p a b l e o f a n y g rea t deg ree o f h y p e r t r o p h y , 

a n d t h e d i l a t e d a n d e n g o r g e d c o n d i t i o n o f t he lef t aur ic le s o o n f o r m s an 

o b s t r u c t i o n t o t he e n t r a n c e o f b l o o d f r o m t h e lungs ; t he re is t he re fo re b a c k 

pressure o n t h e p u l m o n a r y c i r cu l a t i on . T h e resul t ing c o n g e s t i o n causes b a c k 

pressure o n t h e r igh t v e n t r i c l e , w h i c h , l ike t he lef t v e n t r i c l e a t an ear l ier s t age , 

d i la tes a n d h y p e r t r o p h i e s . T h e s a m e p r o c e s s w h i c h w e n o t e d o n t he lef t s ide 

o f t h e hear t is n o w r e p e a t e d o n t he r igh t . T h e t r i c u s p i d v a l v e b e c o m e s 

r e l a t ive ly i n c o m p e t e n t . T h e r igh t au r i c l e , c a p a b l e o f b u t l i t t le h y p e r t r o p h y , 

d i la tes a n d b e c o m e s e n g o r g e d w i t h b l o o d , a n d a c o n d i t i o n o f b a c k pressure 

o n t h e s y s t e m i c c i r c u l a t i o n is set u p , s ince t he re turn o f t he b l o o d f r o m the 

b o d y b y w a y o f the supe r io r a n d infer ior vena? cavae is o b s t r u c t e d . T h i s l eads 

t o ser ious s y m p t o m s d u e t o v e n o u s c o n g e s t i o n in t he b o d y , a n d e spec i a l l y in 

the a b d o m i n a l c a v i t y . 

C O M P E N S A T I O N . — A p a t i e n t w i t h v a l v e s in ju red b y d isease m a y n o t w i t h -

s t a n d i n g l i ve l o n g a n d e n j o y fair hea l th , p r o v i d e d t h a t he d o e s n o t s u b j e c t 

his hear t t o s u d d e n s t rains , o r u n d e r t a k e v i o l e n t exe rc i s e . T h i s is b e c a u s e 

t he hear t m u s c l e , i f i t is h e a l t h y , is ab le t o a c c o m m o d a t e i tself t o t he c h a n g e d 

c o n d i t i o n s ; in o t h e r w o r d s , t o compensate f o r t he v a l v u l a r d e f i c i e n c y . 

A s w e h a v e a l r e a d y seen , t h e hear t has a ce r t a in a m o u n t o f r ese rve f o r c e 

w h i c h it d o e s n o t use in the o r d i n a r y affairs o f l i fe , b u t is ab l e t o d r a w u p o n 

in t i m e s o f e m e r g e n c y . I n v a l v u l a r d i sease , an i nc rea sed a m o u n t o f f o r c e is 

r equ i r ed e v e n w h e n the b o d y is a t rest , t o d r i v e o n t he b l o o d t h r o u g h the 

n a r r o w e d o p e n i n g in s tenos i s , o r t o p u m p o u t b o t h the o n c o m i n g a n d the 

r egurg i t a t ing b l o o d in insuff ic iency. T h e hear t has the re fo re less f o r c e in 

reserve f o r e m e r g e n c i e s . 
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However, as we have seen, the increased work strengthens the heart muscle, 

and causes its fibres to hypertrophy. It has, therefore, actually more power 

than the normal heart. But , in spite of this, it has less in reserve. A sudden 

demand upon it will cause symptoms of exhaustion long before they would 

occur in the normal heart ; that is, the compensation breaks down. The heart 

of the patient with diseased valves is always much nearer to the breaking 

point (.Fig. 144) . I t is most important to remember this in treating such cases. 

It must also be borne in mind that 'compensation' is a relative term. A 

patient's heart m a y be compensated in lying, but not in sitting, in sitting but 

not in standing. H e m a y be comfortable 

i—r~ as long as he sits in a chair, but show 

d J signs of distress if he tries to walk about. 

If the heart, for any reason, such as 

degenerative processes in the muscle fibres 

themselves, is incapable of hypertrophy, and 

its total strength is only just sufficient to 

maintain the circulation during rest, cardiac 

failure takes place suddenly on the least 

extra exertion, with fatal results. 

G E N E R A L H E A R T S Y M P T O M S . — T h e 

symptoms of all types of heart disease are 

similar. It will be most convenient, there-

fore, to summarize them here. Later, we 

shall compare the special symptoms of the 

various lesions. 

1. C Y A N O S I S : due to the slow circu-

lation, a large amount of oxygen being given 

off to the tissues, and an extra quantity of 

CO., being collected ; this is most apparent 

in the face, which is high-coloured, the 

lips having sometimes a bluish tinge. In 

other cases, the skin m a y be pale owing to 

poor arterial supply to the part. 

2. ( E D E M A : also due to slow circulation, an abnormal amount of l y m p h 

being exuded from the vessels. I t is most often seen in the extremities. In 

very severe cases, e.g., tricuspid insufficiency, there is marked cedema in the 

abdominal cavity. This is known as ascites, or dropsy. 

3. D Y S P N O E A : owing to engorgement of the blood-vessels in the lungs, 

causing interference with the normal interchange of gas. 

4. P A I N occurs in some types of lesions, either as a dull ache in the region 

of the heart, or as a sharp pain radiating up to the neck, or even down the left 

arm (angina pectoris). The origin of this acute pain is uncertain, but it is 

probably due to involvement of the aorta. 

5. P A L P I T A T I O N . — T h i s consists of quick, strong, irregular beating of the 

heart perceptible to the patient. (Such action when not perceptible to the 

patient does not constitute palpitations.) I t is due to the heart's increased 

efforts to drive on the blood while working at a disadvantage. It m a y also 

be purely functional in its origin. 

6. T H E P U L S E . — T h e character of this varies with the nature of the lesion. 

Hypertrophy produces a strong slow pulse. In failing compensation, the pulse 

becomes weak, rapid, and irregular. 

7. C E R E B R A L S Y M P T O M S . — T h e s e are generally found in aortic disease. 

They consist of syncope (faintness) due to anaemia of the brain; and of mental 

symptoms, irritability, and depression. Cerebral haemorrhage m a y occur. 

B 

Fig. 144. — Diagram illustrating 
reserve force of heart. A, Normal 
heart: a, Power of work (body at rest); 
b, Reserve force = Accommodation -
capacity. B, Heart in valvular disease 
in stage of compensation : c, Power of 
work (body at rest) ; d, Reserve-force 
= Accommodation-capacity. C, Heart 
in uncompensated valvular disease : 
e, Total power of heart less than 
amount needed when body is at rest— 
insufficiency of the heart. (After Osier.) 

! > c 

i H JJ 
A B C 
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8. A B D O M I N A L S Y M P T O M S : d u e t o v e n o u s c o n g e s t i o n in t h e a b d o m e n : 

c o n s t i p a t i o n , i n d i g e s t i o n , e t c . 

A O R T I C D I S E A S E 

1. A O R T I C I N S U F F I C I E N C Y is t h e m o s t d a n g e r o u s o f all t he v a l v u l a r 

les ions , e s p e c i a l l y i f i t b e t h e resul t o f a r te r iosc le ros i s . I n th i s ease t h e 

c o r o n a r y ar ter ies m a y b e c o m e i n v o l v e d , a n d b l o c k e d , a n d t he m y o c a r d i u m 

i tself m a y thus b e d e p r i v e d o f its b l o o d - s u p p l y , w i t h fatal resul ts . 

2 . A O R T I C S T E N O S I S is rare, a n d is o f t e n c o m b i n e d w i t h a ce r t a in d e g r e e 

o f i n c o m p e t e n c e . I t is a less ser ious c o n d i t i o n t h a n a o r t i c insuf f ic iency . 

C O M P E N S A T I O N . — I n aortic insufficiency, s o m e o f t h e b l o o d w h i c h has b e e n 

p u m p e d b y t he left v e n t r i c l e i n t o t h e ao r t a regurg i ta tes t h r o u g h t h e i n c o m -

p e t e n t v a l v e w h e n the v e n t r i c l e ceases t o c o n t r a c t . T h e r e f o r e , less b l o o d is 

p u m p e d o u t i n t o t h e b o d y u n d e r a l o w e r pressure , a n d t he ar ter ia l c i r c u l a t i o n 

t h r o u g h o u t t he b o d y b e c o m e s def ic ien t . 

C o m p e n s a t i o n in aortic insufficiency is b r o u g h t a b o u t b y d i l a t a t i on a n d 

h y p e r t r o p h y o f t h e lef t v e n t r i c l e , e n a b l i n g i t t o h o l d t h e i nc r ea sed a m o u n t 

o f b l o o d , a n d t o p u m p o u t th is b l o o d w i t h sufficient f o r c e t o m a i n t a i n t he 

c i r cu l a t i on in its n o r m a l c o n d i t i o n . T h e c a r d i a c h y p e r t r o p h y is g rea te r in 

ao r t i c insuf f ic iency t h a n in a n y o t h e r v a l v u l a r l e s ion . C o m p e n s a t i o n in aortic 

stenosis is b r o u g h t a b o u t in t h e s a m e w a y , b u t t h e d i l a t a t i o n a n d h y p e r t r o p h y 

are n o t so g rea t . 

S Y M P T O M S . — I n a o r t i c d isease , t he s y m p t o m s are c a u s e d b y poor arterial 

supply t o all pa r t s o f t he b o d y ; t he w h o l e o f t he s y s t e m i c c i r c u l a t i o n is 

a f fec ted , t he s y m p t o m s b e i n g the re fo re t h o s e o f anaemia. T h e p u l m o n a r y 

c i r cu l a t i on , h o w e v e r , d o e s n o t suffer, unless t he m i t r a l v a l v e is a l so i n v o l v e d . 

T h e s y m p t o m s are m o r e m a r k e d in r egu rg i t a t i on t h a n in s tenos i s . T h e m o s t 

i m p o r t a n t are : — 

1. Pallor, seen in t he f ace , d u e t o p o o r b l o o d - s u p p l y . 

2 . Pain in t he r e g i o n o f t he hear t is a f r equen t a n d e a r l y s y m p t o m , 

p r o b a b l y d u e t o i n v o l v e m e n t o f t h e ao r t a itself. A n g i n a p e c t o r i s is c o m m o n 

in these pa t i en t s . 

3. Palpitations. 

4. (Edema is n o t m a r k e d , a n d o n l y o c c u r s la te in t he c o u r s e o f t he d isease . 

5. Dyspnoea is less t r o u b l e s o m e t h a n in mi t ra l d i sease , as are all t he 

p u l m o n a r y s y m p t o m s . 

6. Cerebral Symptoms are m a r k e d ; h e a d a c h e , fa in tness , a n d g idd ine s s 

o c c u r . T h e p a t i e n t o f t en s leeps b a d l y , o r suffers f r o m ac tua l i n s o m n i a . H e 

is o f t en i r r i table a n d dep res sed . 

7. Abdominal Symptoms, i f p re sen t , are s l ight . 

S u d d e n d e a t h is c o m m o n in a o r t i c insuf f ic iency , f r o m a n g i n a p e c t o r i s , s y n c o p e , 

o r ce rebra l haemorrhage , t he f r e q u e n c y o f t he las t b e i n g d u e t o a r te r iosc le ros i s 

o f t he vesse ls o f t he b ra in . 

M I T R A L D I S E A S E 

Mitra l insuff ic iency m a y b e t h e resul t o f d isease o f t he v a l v e itself, o r i t 

m a y b e a relative insufficiency, d u e t o e x t r e m e d i l a t a t i o n o f t he lef t ven t r i c l e . 

S t enos i s a n d i n c o m p e t e n c e o f t e n c o e x i s t . 

C O M P E N S A T I O N . — I n mi t r a l insuff ic iency, w h e n t h e lef t v e n t r i c l e beg ins 

t o c o n t r a c t , s o m e o f t h e b l o o d regurg i ta tes t h r o u g h t h e mi t r a l v a l v e i n t o t he 

lef t aur ic le . T h i s c a v i t y b e c o m e s ove r - fu l l , h a v i n g t o h o l d b o t h i n c o m i n g 

b l o o d f r o m t h e lungs a n d r egu rg i t a t ed b l o o d f r o m t h e v e n t r i c l e , a n d the re fo re 

it d i la tes a n d h y p e r t r o p h i e s . I t is n o w ab l e t o d r i v e o n th i s i n c r e a s e d v o l u m e 
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o f b l o o d i n t o t he lef t v e n t r i c l e , a n d th is c a v i t y , t he re fo re , a l so d i la tes in o r d e r 

t o a c c o m m o d a t e i t , a n d h y p e r t r o p h i e s in o r d e r t o d r i v e i t o n i n t o t he a o r t a , 

a n d t h u s t h e s y s t e m i c c i r c u l a t i o n is k e p t n o r m a l in sp i t e o f t h e f ac t t h a t s o m e 

b l o o d passes b a c k i n t o t he lef t aur ic le . 

M e a n w h i l e , t h e d i s t ens ion o f t he lef t aur ic le o b s t r u c t s t he re turn o f t h e b l o o d 

t h r o u g h the p u l m o n a r y v e i n s , p r o d u c i n g v e n o u s c o n g e s t i o n in t h e l u n g s . I n 

o r d e r t o o v e r c o m e th is b a c k pressure , t he r igh t v e n t r i c l e a l so d i la tes a n d 

h y p e r t r o p h i e s . 

C o m p e n s a t i o n is t he re fo re e s t ab l i shed b y : (a) D i l a t a t i o n a n d h y p e r t r o p h y 

o f t he lef t aur ic le ; (b) D i l a t a t i o n a n d h y p e r t r o p h y o f t h e lef t v e n t r i c l e ; (c) 

D i l a t a t i o n a n d h y p e r t r o p h y o f t he r i gh t v e n t r i c l e . 

I n mitral stenosis, t h e c h a n g e s are s imi la r , b u t t h e lef t v e n t r i c l e d o e s n o t 

h y p e r t r o p h y , s ince t h e lef t au r i c le , t h o u g h i t se l f d i s t e n d e d , c a n o n l y f o r c e o n 

t h e b l o o d v e r y s l o w l y t h r o u g h the n a r r o w e d o p e n i n g i n t o t h e v e n t r i c l e . 

I f t h e r igh t v e n t r i c l e fails t o c o m p e n s a t e t h e l e s ion , t h e t r i c u s p i d v a l v e 

b e c o m e s r e l a t i v e l y i n c o m p e t e n t . 

S Y M P T O M S . — T h e s y m p t o m s in mi t r a l les ions d e p e n d , n o t o n p o o r ar ter ial 

s u p p l y , b u t o n venous congestion, a p p e a r i n g first in t h e p u l m o n a r y v e s s e l s , 

a n d t h e n in t he s y s t e m i c . T h e p r i n c i p a l are as f o l l o w s : — 

1. Cyanosis, s p e c i a l l y n o t i c e a b l e in t h e f ace (see G E N E R A L H E A R T 

S Y M P T O M S , p . 3 0 8 ) . 

2 . Palpitations. 

3. The Pulse, in a d v a n c e d cases , m a y b e v e r y i r regular . 

4 . (Edema, e s p e c i a l l y o f t h e e x t r e m i t i e s , is m a r k e d , o w i n g t o t he s l o w e d 

c i r c u l a t i o n t h r o u g h o u t t h e b o d y . A s c i t e s m a y f o l l o w la ter . 

5. Dyspnoea is a v e r y m a r k e d fea ture , o w i n g t o t h e c o n g e s t i o n o f t h e 

lungs . T h e p a t i e n t m a y c o u g h , a n d haemoptys i s (haemorrhage f r o m t h e l u n g s ) 

is n o t u n c o m m o n . 

6. Cerebral Symptoms are n o t m a r k e d . 

7. Abdominal Symptoms are m u c h in e v i d e n c e , b e c a u s e o f t h e b a c k 

pressure o n t h e s y s t e m i c a n d p o r t a l c i r c u l a t i o n . 

8. Emboli are c o m m o n in mi t r a l d i sease . T h e y m a y r each the b r a i n 

a n d cause h e m i p l e g i a , o r m a y l o d g e in o n e o f t h e c o r o n a r y ar ter ies , so 

e n d a n g e r i n g l i fe . 

S u d d e n d e a t h is rare in mi t r a l l es ions . I t m a y o c c u r as t h e resul t o f an 

e m b o l u s , b u t g e n e r a l l y t h e hea r t g i v e s o u t g r a d u a l l y . 

T R I C U S P I D I N S U F F I C I E N C Y 

T r i c u s p i d insuf f i c i ency c a n n o t b e c o m p e n s a t e d f o r l o n g , as t he r igh t aur ic le 

is i n c a p a b l e o f m u c h h y p e r t r o p h y . W h e n th is aur ic le g i v e s o u t the re is b a c k 

pressure o n t h e w h o l e o f t h e s y s t e m i c c i r cu l a t i on . 

S Y M P T O M S . — T h e s e are s imi la r t o t h o s e o f t h e la te s tages o f mi t r a l d isease : 

e x t r e m e cyanosis ; m a r k e d oedema ; ascites ; g rea t dyspnoea ; a n d ser ious 

abdominal derangement. 

T r e a t m e n t of V a l v u l a r D i s e a s e 

G E N E R A L T R E A T M E N T . — 

S T A G E O F B R O K E N C O M P E N S A T I O N . — T h e p a t i e n t r ema ins in b e d , p r o p p e d 

u p w i t h p i l l o w s i f he has di f f icul ty in b r ea th ing , o t h e r w i s e l y i n g f l a t ; he is k e p t 

o n a m i l k d ie t . 

W H E N C O M P E N S A T I O N IS E S T A B L I S H E D . — T h e p a t i e n t m u s t l e a d a q u i e t 

a n d regular l i fe , w i t h o u t w o r r y o r o v e r - e x e r t i o n , m u s t t a k e exe rc i s e in p r o p o r -

t i o n t o his s t reng th , a n d f o l l o w ca re fu l ly a n y d i r ec t i ons g i v e n b y his d o c t o r w i t h 
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r ega rd t o d i e t o r o t h e r m a t t e r s . V e r y h o t b a t h s are d a n g e r o u s . E x c e s s i v e 

s m o k i n g is a l so in jur ious . T h e p a t i e n t s h o u l d l i v e in a g o o d c l i m a t e , b u t 

n o t a t t o o h i g h an a l t i t ude , a n d s h o u l d n o t e x p o s e h i m s e l f unneces s a r i l y t o 

i n fec t ion , e .g . , o f inf luenza . 

P H Y S I C A L T R E A T M E N T . — 

P R I N C I P L E S . — I n t r ea t ing a n y case o f o r g a n i c hea r t d i sease , th ree g rea t 

p r inc ip les h a v e a l w a y s t o b e k e p t in m i n d . * T h e y f o r m o u r c h i e f a i m s o f 

t r e a t m e n t : 

1. The heart must be rested and relieved as m u c h as p o s s i b l e . T h i s is 

m o s t essent ia l , e s p e c i a l l y in t he ea r ly s tages o f t r e a t m e n t . 

2 . The supply of oxygen to the body must be increased. T h e pa t i en t , 

w i t h his e m b a r r a s s e d b rea th ing , is n o t ab l e t o t a k e in e n o u g h o x y g e n , o r t o 

b r ea the o u t e n o u g h c a r b o n d i o x i d e , t h e i n t e r c h a n g e o f gases in t h e lungs b e i n g 

a l so def ic ien t o w i n g t o t h e c o n g e s t e d c o n d i t i o n o f t he se o r g a n s . Unless th i s 

s ta te o f t h ings c a n b e r e m e d i e d , all t h e m e t a b o l i c p roces se s wi l l b e a d v e r s e l y 

a f fec ted , a n d all t h e t issues o f t h e b o d y , i n c l u d i n g t h e hea r t m u s c l e itself, w i l l 

b e c o m e w e a k . T h i s ha s t o b e k e p t in m i n d a t al l s t ages o f t r e a t m e n t . 

3 . Hypertrophy, as we have seen, is Nature's compensation. This must 

be helped on b y s u i t a b l y g r a d u a t e d exe rc i se s , so t h a t l i t t le b y l i t t le t h e hear t ' s 

s t r eng th is i nc reased . 

T h e t h ree p r inc ip l e s e n u m e r a t e d a b o v e m a y b e a p p l i e d as f o l l o w s : — 

1. R E L I E F O F T H E H E A R T . — T o b r i n g a b o u t th i s resul t , w e shal l e n d e a v o u r 

t o dec rease t h e pe r iphe ra l res i s tance in t h e vesse ls b y ass is t ing v e n o u s re turn 

t o t h e hea r t . T h i s m a y b e d o n e b y : — 

a. Massage and Passive Movements.—The f o r m e r s h o u l d b e r h y t h m i c 

a n d ra ther s l o w . Eff leurage , a n d k n e a d i n g w i t h t h e p a l m s o f o n e o r b o t h 

h a n d s , are t h e b e s t m o v e m e n t s . T h e l i m b s are t r ea t ed , a n d s o m e t i m e s t h e 

b a c k , b u t a b d o m i n a l m a s s a g e is c o n t r a - i n d i c a t e d in t h e e a r l y s tages b e c a u s e , 

a l t h o u g h i t i m p r o v e s t h e p o r t a l c i r c u l a t i o n , i t causes so g rea t an in f low o f 

b l o o d t o t he r igh t s ide o f t h e hea r t t h a t t h a t o r g a n is o b l i g e d t o w o r k m u c h 

ha rde r t h a n usua l , a n d t h e b l o o d - p r e s s u r e is ra i sed . I t w o u l d t he re fo re 

i m p o s e m o r e s t ra in o n t h e w e a k e n e d m u s c l e i n s t ead o f ass is t ing i t , a n d in 

cases c o m p l i c a t e d b y a r te r iosc le ros i s , t he re w o u l d b e t h e a d d e d r isk o f ce rebra l 

haemorrhage . 

b. Breathing Exercises.—These h e l p v e n o u s re turn b y inc reas ing t he 

pressure c h a n g e s in t h e t h o r a x (see p . 3 5 3 ) . I n s p i r a t o r y a n d e x p i r a t o r y exe r -

cises m a y b e g i v e n ; b u t forced r e sp i r a to ry m o v e m e n t s m u s t b e a v o i d e d , s ince 

t h e y t o o raise b l o o d - p r e s s u r e a n d s t ra in t h e hear t . I n mi t r a l d i sease e spec i a l l y , 

t h e p a t i e n t s h o u l d n o t b r e a t h e t o o d e e p l y , b e c a u s e t o d o s o w o u l d inc rease t h e 

c o n g e s t i o n in t h e a l r e a d y e n g o r g e d l ungs . M o s t w o r k e r s prefer t o i n s t ruc t t h e 

p a t i e n t t o b r e a t h e f ree ly in his o w n t i m e , w i t h o u t c o m m a n d s , see ing t h a t h e 

b rea thes d e e p l y , b u t n o t t o o d e e p l y . O the r s g i v e careful ass is ted exe rc i se s 

t o c o m m a n d ( A r v e d s o n ) , s u c h as H a l f - l y i n g Ches t - l i f t - shaking o r - s t rok ing . I n 

th is ca se , i t is i m p o r t a n t t h a t n o pressure s h o u l d b e e x e r t e d o v e r t h e hear t . 

T h e g y m n a s t m u s t c o n t e n t herse l f w i t h carefu l v i b r a t i o n s . 

T h e m a s s a g e a n d b r e a t h i n g exerc i ses m a y a lso b e o f v a l u e a t a n ea r ly s t age 

in r e d u c i n g a n y oedema t h a t m a y sti l l b e p resen t . 

2 . I N C R E A S E O F O X Y G E N S U P P L Y . — T h i s a l so wi l l b e b r o u g h t a b o u t b y 

m e a n s o f b r e a t h i n g exe rc i se s . V i b r a t i o n s o v e r t h e t h o r a x are sa id t o assist 

t he i n t e r c h a n g e o f gases in t h e lungs ; a t a la ter s t age , gen t l e c h e s t - c l a p p i n g 

o r b a c k - h a c k i n g m a y b e a d d e d . 

3 . P R O D U C T I O N O F H Y P E R T R O P H Y . — H y p e r t r o p h y , as w e h a v e seen , is 

* See Arvedson, Notes on Diseases treated by Medical Gymnastics and Massage. 
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brought about b y graduated active exercises. The gymnast has need of all her 

skill and judgement if the case is to progress uninterruptedly to a successful 

conclusion. She has to give the heart just enough work to strengthen it, but 

not enough to cause another breakdown. The progression is to be steady but 

gradual. If at any time it becomes evident that the patient has attempted 

too much, the amount of active work must be reduced for the time being. 

W h e n beginning a course of exercises for a patient whose heart is compen-

sated in lying or half-lying, we shall at first give movements of the wrists, 

feet, and ankles only. Each movement will be given about six times on the 

day of its introduction, and increased by one or two each day. W e shall 

then proceed to movements of the knee and elbow, daily increasing the 

number of times they are to be performed, and later to those of hip and 

shoulder. The effect on the patient is carefully watched. Then easy trunk 

exercises are added, provided that they are such as do not hamper the breath-

ing, as concentric back-raisings and free trunk-rotations. Al l these are suitable 

for the patient while still in bed. W h e n the doctor allows him to get up, he 

will begin to practise walking, starting with a walk of a few yards only and 

increasing the distance daily. After this, he goes on to harder exercises, 

always keeping in mind the necessity for gradual progress. 

In order to know whether the patient is doing enough, but not too much 

active work, we have to observe carefully its effect on (1) his respiration, 

(2) his pulse, and (3) his general appearance. 

1. Respiration.—The exercise should be hard enough to increase slightly 

both the range and rate of the breathing, but the patient should not be made 

breathless. The respiration should have returned to its normal rate during 

the second minute after exercise (Hunt) . 

2. Pidse.—This is our principal test. As to how7 much it is permissible to 

raise the pulse, the late Dr . Hunt ,* of Guy's Hospital , gives the following figures : 

1. In early cases, at the beginning of treatment, the pulse should not be raised 

more than 6 beats by any exercise. 

2. After 10 days treatment, it should not be raised more than 8 - 1 4 beats. 

3 . After 3 weeks, not more than 1 2 - 1 6 beats. 

4. After the patient gets up, not more than 1 6 - 2 0 beats. 

In any case, the pulse should have returned, or almost returned, to its 

resting rate, that is, to what it was before the exercise began, at the end of 

two minutes. 

A t this stage (when the patient is up), Dr . H u n t used what he called the 

'pulse ratio' to test the patient's capacity for work. A certain exercise in the 

scheme—the hardest—is chosen. The patient's pulse is taken before begin-

ning it. Immediately on its completion, the pulse is counted for two con-

secutive minutes. The pulse after exercise is then divided by the 'resting' 

pulse, the result being the 'pulse ratio', e.g. :— 

Pulse before exercise 
Pulse after exercise :—First minute 

Second minute 

80 
100 

85 

185 
Ratio = 185 -H 80 = 2-3 

Pulse before exercise 
Pulse after exercise :—First minute 

Second minute 

80 
105 

90 

195 
Ratio = 195 ^ 80 = 2-4 

* Guy's Hospital Reports. 
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T h e ra t io in v a l v u l a r d isease s h o u l d n o t as a rule e x c e e d 2-3 a t th i s s t age , 

a n d in m u s c u l a r d i sease 2 -1 . I f i t is u s e d a t a s l i gh t ly ear l ier s t age o f v a l v u l a r 

d isease , i t is safer n o t t o let t h e ra t io b e a b o v e 2-2 . 

A ra t io o f 2-3 m e a n s , r o u g h l y , t h a t t h e pu l se is n o t ra i sed m o r e t h a n a b o u t 

2 0 bea t s , a n d has r e tu rned t o its res t ing ra te , o r w i t h i n a f e w b e a t s o f i t , b y 

t he e n d o f t w o m i n u t e s . 

3. General Appearance.—Obviously, n o p a i n o r dis t ress o u g h t t o b e 

c a u s e d . T h i s s h o u l d n e v e r o c c u r i f t he pu l se a n d resp i ra t ion are ca re fu l ly 

s t ud i ed . 

R E C O R D O F O B S E R V A T I O N S A N D P R O G R E S S I O N . — 

1. Of Work Done.—The i m p o r t a n c e o f k e e p i n g an a c c u r a t e r e c o r d o f 

t he p rogress o f these pa t i en t s c a n n o t b e o v e r - e m p h a s i z e d . T h e exerc i ses per -

f o r m e d s h o u l d b e n o t e d d o w n , w i t h t h e n u m b e r o f t i m e s e a c h w a s d o n e , a n d 

t h e a m o u n t o f res i s tance , i f a n y . L a t e r , t h e d i s t a n c e t h e p a t i e n t has w a l k e d , 

a n d at w h a t ra te , wi l l b e en te red . Unless th is r e c o r d is c a r e f u l l y k e p t , a 

p r o p e r g r a d u a t i o n o f t h e exe rc i ses is i m p o s s i b l e . 

2 . Of the Pulse-rate.—The pu l se a t t he b e g i n n i n g a n d a t t h e e n d o f t h e 

w h o l e series o f exe rc i ses s h o u l d b e r e c o r d e d . T h e h a r d e s t e x e r c i s e in t h e t a b l e 

cons t i t u t e s t he t es t o f the p a t i e n t ' s a b i l i t y t o d o a c t i v e w o r k . T h e pu l se is 

t a k e n f o r o n e m i n u t e b e f o r e it is b e g u n , a n d i m m e d i a t e l y af ter i ts t e r m i n a t i o n 

he is p l a c e d in a r e l a x e d p o s i t i o n , a n d t he pu l se c o u n t e d f o r t w o m i n u t e s . 

T h e pu lse ra t io is t a k e n , in t he m a n n e r d e s c r i b e d a b o v e , a n d r e c o r d e d (see 

s p e c i m e n o f r e c o r d ) . I n ear l ier cases t he pu l se m a y s i m p l y b e t a k e n d u r i n g 

t h e first qua r t e r o f a m i n u t e af ter e x e r c i s e , a n d m u l t i p l i e d b y 4 . B y 

c o m p a r i n g t he result w i t h t he res t ing pu l se , w e m a y asce r ta in as nea r l y as 

pos s ib l e t he e x a c t n u m b e r o f bea t s it has b e e n ra i sed b y t h e e x e r c i s e , e .g . : — 

Pulse before exercise = 90 
Pulse during first quarter-minute after exercise = 25 

25 x 4 = 100 
Pulse is therefore raised 10 beats by exercise. 

A l l these fac t s m u s t b e w r i t t e n d o w n at o n c e , o r t h e y wi l l c e r t a i n l y b e 

f o r g o t t e n b y t h e n e x t d a y . A n y r emarks c o n c e r n i n g t h e re sp i ra t ion , t h e 

genera l c o n d i t i o n , e t c . , m a y be a d d e d i f necessa ry . I f th i s c h a r t b e c o n s c i e n -

t i o u s l y k e p t , t he g y m n a s t has r e a d y t o h a n d a c o m p l e t e r e c o r d o f he r pa t i en t ' s 

p rog re s s , o n w h i c h she m a y base he r fu ture t r e a t m e n t . 

D E T A I L O F T R E A T M E N T . — 

Early Stage 

T h e p a t i e n t is in b e d , c o m p e n s a t i o n e s t ab l i shed in ha l f - ly ing . 

1. W h e n t r ea t ing t h e p a t i e n t f o r t h e first t i m e , look at his chart, a n d n o t i c e 

t he a v e r a g e s p e e d o f t he pu l se . The chart should always be consulted before 

treatment, so t h a t a n y genera l a l t e ra t ion in t h e pulse- ra te m a y b e o b s e r v e d . 

( T h e g y m n a s t n e e d n o t a l l o w herse l f t o b e a l a r m e d b y s u d d e n isolated rises 

o f t h e ra te , as t he re is o f t en a p e r f e c t l y na tura l e x p l a n a t i o n — a s a rule , t h e 

p a t i e n t has b e e n ag i t a t ed , s ta r t led , o r s u d d e n l y w a k e d f r o m s leep . ) 

2 . Take the pulse, and record it. P u t t h e p a t i e n t a t h is ease as far as 

pos s ib l e b e f o r e d o i n g s o , as i f he is n e r v o u s his pu l se wi l l q u i c k e n . A f t e r 

p l a c i n g t h e fingers o n his wr i s t a l l o w ha l f a m i n u t e o r a m i n u t e t o e lapse 

be fo re b e g i n n i n g t o c o u n t . T h e s e p o i n t s are s p e c i a l l y i m p o r t a n t a t a first 

t r e a t m e n t , o r un t i l t h e p a t i e n t is u s e d t o t he masseuse . A t t h e s a m e t i m e , 

n o t e t h e resp i ra t ion ra te . P u l s e a n d resp i ra t ion wi l l b e t a k e n aga in a t t h e 

e n d o f t he t r e a t m e n t . U n t i l a c t i v e w o r k is a d d e d , i t s h o u l d b e t he s a m e as , 

o r l o w e r t h a n i t w a s , a t t h e b e g i n n i n g . 

N.B.—In many cases, especially if the pulse is irregular, it is best to take 
it over the apex of the heart, and not at the wrist. 
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3. A t first the scheme of treatment consists only of massage, passive move-

ments, and breathing. Early treatment should be very short—not lasting 

for more than fifteen minutes at most. 

Scheme.— 

1. Half-lying Breathing. 

2. ,, 2-Arm-kneading + (passive) wrist-rolling. 

3. „ Breathing. (Omit in mitral lesions.) 

4 . „ 2-Leg-kneading + (passive) Foot-rolling. 

5. ,, Breathing. 

Progression.—Gradually substitute passive movements to elbow and 

knee for wrist- and foot-rolling. 

A s the patient improves—generally in a few days, or after a somewhat 

longer period if progress is slow—active movements are added, beginning with 

those of small joints. 

Scheme.— 

1. Half-lying Deep breathing. 

2 . ,, 2-Arm-kneading + (active) wrist-bending and -stretching (6 

times). 

3 . Half-lying Deep breathing. 

4. ,, 2-Leg-kneading -f (active) Foot-bending and -stretching (6 

times). 

5. Half-lying Deep breathing. 

Progression.—Add to the amount of work done in the following ways : — 

1. Increase the number of times each movement is to be performed (one more 

each day). W h e n the patient is stronger the movements m a y be done at a 

certain rate, which is also increased daily. For instance, 2-Arm-bending and 

-stretching upward and downward m a y be done so many times a minute for 

two minutes. Let us suppose the patient performs the movement 6 times a 

minute for 2 minutes, and continues until he can do 16 times a minute 

(32 times in all). H e m a y then try, say, 12 times a minute for 3 minutes 

(i.e., 36 times in all). (This is, of course, a fairly advanced exercise, and will 

probably be the ' t e s t ' exercise for some time, i.e., the pulse will be taken 

before and after it, and the result compared.) 

2 . Let the movements be performed in larger joints, e.g., add successively 

exercises for the elbow and knee, for the hip and shoulder, and for the trunk. 

A new movement should never be done more than 6 times at first in the case 

of extremity exercises, or 3 times in that of trunk exercises. D o not alter 

both the arm and leg exercises for harder ones on the same day. 

3 . Resisted exercises may, in part, replace the free ones. The resistance m a y 

be given by the operator, or, in certain arm exercises, the patient m a y hold 

small weights in his hands, first 1 lb. , then 2 lb. W h e n resistance is added, 

the number of times the movement is performed is reduced, and gradually 

increased again, e.g., if he has been doing 2-Arm-bending and -stretching upward 

15 times a minute for 3 minutes, free, and he is now made to hold a 1-lb. 

weight in each hand, he will go back to 6 times a minute for 3 minutes. If 

his pulse rises unduly, the work will be even further reduced. 

Schemes performed at different stages might be somewhat as follows : — 

Scheme I.— 

1. Half-lying Deep breathing. 

2. ,, 2-Leg-kneading. 

3. Crook-half-lying Alternate knee-bending and -stretching (6 times ; increase 

daily). 
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4. Half-lying Deep breathing (or vibrations over thorax). 

5. „ 2-Arm-kneading. 

6. Alternate elbow-bending and -stretching (8 times ; increase 

daily). 

7. Half-lying Deep breathing. 

N.B.—In Exercise 3, the thighs should be supported by a cushion. 

Scheme II.— 

1. Half-lying Deep breathing. 

2. ,, Leg-kneading. 

3. ,, Alternate knee-updrawing (free) (6 times ; increase). 

4. ,, Deep breathing (or gentle chest-clapping). 

5. ,, 2-Arm-kneading. 

0. ,, 2-Arm-bending and -stretching outward and downward (6 times).* 

7. ,, Deep breathing. 

Scheme III.— 

1. Half-lying Deep breathing. 

2. ,, 2-Leg-kneading. 

3. ,, Alternate knee-updrawing (14 times a minute for 2 minutes). 

4 . ,, Deep breathing. 

5. Sitting Alternate trunk-rotation (free) (3 times each way). 

6. Half-lying 2-Arm-kneading. 

7. Sitting 2-Arm-bending and -stretching upward and downward ((> times a 

minute for 2 minutes).* 

8. Half-lying Deep breathing. 

Scheme IV.— 

1. Half-lying Deep breathing. 

2. 2-Leg-kneading. 

3. ,, Alternate knee-updrawing (12 times a minute for 3 minutes). 

4 . Sitting (on edge of bed) Alternate trunk-rotation (6 times each way) . 

5. Half-lying Deep breathing. 

6. Sitting Back-raising (4 times). 

7. Half-lying 2-Arm-kneading. 

8. „ 2-Arm-bending and -stretching upward and downward (8 times a 

minute for 3 minutes).* f 

9. Half-lying Deep breathing. 

Later Stages 

The patient is now allowed up. 

Walking Exercise m a y now take the place of the leg exercise, the patient's 

daily walk being regulated in some definite way. For instance, in a private 

house, he m a y walk once across the room and back ; in a hospital ward, as far 

as the end of the bed next to his own and back ; the next day the exercise 

m a y be 'two bed-lengths' ; later, half the length of the ward, etc. The same 

method will be used when he comes to the gymnasium or treatment room. 

* ' Test' exercise. 

f Some workers declare that, in a heart case, the arms should never be raised 
above shoulder level, and would therefore strongly disapprove of this exercise. The 
author can only say that in the many cases she has seen treated, she has never known 
of any untoward results produced by it, nor has she heard of any such. After all, 
a patient suffering from valvular disease can hardly go through the rest of his life 
without ever raising his arms above shoulder level. Obviously, the exercise ought 
not to be allowed until a fairly advanced stage of the course ; but provided that it 
is introduced at the proper time, and that its effects on pulse and respiration are 
watched, there can be no real objection to its use. 
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After a little t ime, he might be doing such a scheme as the following : — 

1. Half-lying Deep breathing. 

2. Wing-sitting Head-rotation. 

3. Walking (length specified). Progress by increasing distance and rate.* 

4. Half-lying Deep breathing, with outward rotation of arms. 

5. Wing-close-sitting Alternate trunk-rotation (resisted). 

6. Wing-stoop-stride-sitting Back-raising. 

Rest. 

7. Sitting 2-Arm-bending and -stretching upward and downward (8 times a 

minute for 3 minutes with 1-lb. weight. Progress.) 

8. Half-lying Deep breathing. 

Massage m a y at this stage be discontinued. 

'Stepping' is the final test exercise suggested by Dr. Hunt . A small plat-

form or stool about twelve inches high is provided, and the patient steps up 

on to it and off again (backwards) a given number of times, beginning with 

6 times a minute for 3 minutes. The pulse is taken before and immediately 

after the exercise, and the ratio calculated in the usual way. The exercise 

must be stopped at once if the patient shows signs of becoming breath-

less. Those unused to this method are often surprised to find that a 'heart 

case', after some practice, can step on and off that stool considerably quicker 

without getting breathless than they can themselves ! 

B y this t ime the patient will probably be almost ready for discharge. (The 

course of treatment, in most cases, lasts some months.) Younger men or 

women m a y sometimes join a general gymnastic class, if such is available in 

hospital ; an ordinary educational class might not be suitable. 

Some patients suffer from periodical break-down of compensation, generally 

as the result of overwork. These m a y require a rest and a course of graduated 

exercises at intervals. 

I I I . D I S E A S E O F T H E M Y O C A R D I U M 

Affections of the myocardium consist of states of : (1) Acute inflammation 

and (2) Chronic degeneration. 

T H E A C U T E F O R M : A C U T E M Y O C A R D I T I S 

E T I O L O G Y . — I n f l a m m a t i o n of the heart muscle is generally the result of 

acute rheumatism (rheumatic fever), diphtheria, typhoid fever, or influenza ; 

or the inflammation m a y begin in the pericardium and spread inwards to the 

heart itself. 

P A T H O L O G I C A L C H A N G E S . — T h e changes are those of inflammation. 
The heart is weakened, and m a y become very much dilated. 

S Y M P T O M S . — S e e G E N E R A L H E A R T S Y M P T O M S (p. 308) . The symptoms in 

these cases vary in intensity. In a severe case there m a y be a very weak and 

irregular pulse. The temperature, of course, is raised as long as the inflam-

mation persists. If the endocardium has also suffered and the valves are 

injured, a damaged heart muscle is a serious hindrance to the establishment 

of compensation. 

Syncope (fainting) is common during the convalescent stage. 

T r e a t m e n t . — 

The first two great principles of heart treatment are applicable in this 

form of heart trouble as in valvular disease (see p. 311) . The heart must be 

* ' Test' exercise. 
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rested, a n d the oxygen intake increased. W i t h r ega rd t o t he th i rd , the pro-

duction of hypertrophy, t he p r inc ip l e still h o l d s g o o d , b u t t h e m e t h o d o f its 

a p p l i c a t i o n needs m o d i f i c a t i o n , b e c a u s e w e are n o t n o w dea l ing w i t h a h e a l t h y , 

t h o u g h e x h a u s t e d , m u s c u l a t u r e , b u t w i t h o n e t h a t has r e c e n t l y b e e n t h e sea t 

o f a n a c u t e i n f l a m m a t o r y p r o c e s s , a n d c a n the re fo re s t a n d n o s t rain a t al l . 

I n t he m a j o r i t y o f cases , m o r e o v e r , t he hea r t has suffered s o m e p e r m a n e n t 

d a m a g e , a n d h e n c e c a n n o t h y p e r t r o p h y t o t he s a m e e x t e n t as c o u l d a n o r m a l 

m u s c l e . W e shal l i n d e e d b e g i n , a t t he p r o p e r t i m e , t o w o r k u p t h e s t r eng th 

o f t h e o r g a n , b u t w e shal l h a v e t o p r o c e e d w i t h t h e u t m o s t c a u t i o n , s ince 

o v e r - w o r k m a y l e a d t o d isas ter . T h e s e cases , e s p e c i a l l y t h o s e w h i c h are t he 

resul t o f a c u t e r h e u m a t i s m in c h i l d r e n o r y o u n g p e o p l e , are m u c h m o r e diffi-

c u l t t o dea l w i t h t h a n t h e v a l v u l a r l e s ions , a n d a s a t i s f ac to ry resul t is m u c h 

less ce r t a in . They should only be undertaken by experienced workers in close 

co-operation with the physician. A r e c e n t l y qua l i f ied w o r k e r , w i t h l i t t le o r 

n o e x p e r i e n c e o f hea r t t r e a t m e n t , o u g h t n o t t o a t t e m p t these cases . I f she 

wishes t o d o s o , she s h o u l d ava i l herse l f o f t he o p p o r t u n i t i e s of fe red b y s o m e 

o f t he hosp i t a l s f o r s t u d y i n g th i s f o r m o f t r e a t m e n t . O t h e r w i s e — u n l e s s the 

p h y s i c i a n m e r e l y o rde r s m a s s a g e a l o n e — s h e a s sumes a g r a v e r e s p o n s i b i l i t y . 

E A R L Y S T A G E . — I t may b e p o s s i b l e t o b e g i n t r e a t m e n t 4 t o 6 w e e k s af ter 

the o n s e t o f t h e a t t a c k . I f s o , t h e t r e a t m e n t s h o u l d cons i s t only o f m a s s a g e 

a n d pas s ive m o v e m e n t s . T h e la t t e r m u s t b e really p a s s i v e — t h a t is , t he 

p a t i e n t m u s t b e c o m p l e t e l y r e l a x e d . Unless he is , t he m o v e m e n t s w i l l a m o u n t 

t o e c c e n t r i c a c t i v e m o v e m e n t s , a n d wi l l b e d a n g e r o u s . I f he c a n n o t r e l ax , 

m a s s a g e a lone is t he safest f o r m o f t r e a t m e n t ( H u n t ) . 

A C T I V E M O V E M E N T S . — I t is en t i r e ly f o r t he p h y s i c i a n in c h a r g e o f t he 

c a s e t o d e c i d e w h e n these shal l b e b e g u n . I n s l ight cases , t h e y m a y b e 

a l l o w e d s ix w e e k s af ter t h e o n s e t o f t h e a t t a c k ; in seve re cases , n o t f o r th ree 

t o f o u r m o n t h s , o r e v e n l onge r . D r . H u n t * tel ls us t ha t t h e y are c o n t r a -

i n d i c a t e d i f the re is t he leas t rise o f t h e pa t i en t ' s t e m p e r a t u r e — e v e n t o 9 9 ° — 

o r t he s l ightes t inc rease o f t h e pulse- ra te a b o v e n o r m a l , s ince s h o u l d e i the r 

o f these t a k e p l a c e , i t w o u l d b e a n i n d i c a t i o n t h a t t h e i n f l a m m a t o r y p r o c e s s 

s t i l l c o n t i n u e d . S ince w e c a n r a re ly b e ce r t a in o f w h a t is t he n o r m a l pu lse -

ra te f o r a n y pa r t i cu l a r p e r s o n , he cons ide r s t ha t i t is be t t e r n o t t o g i v e a c t i v e 

m o v e m e n t s i f t h e pu l se is o v e r 8 0 . 

T h e m o v e m e n t s wi l l , o f c o u r s e , b e g i v e n o n l y t o wr is t s a n d ankles a t first. 

T h e pu lse s h o u l d b e t a k e n e v e n af ter s u c h smal l m o v e m e n t s as these . I t 

s h o u l d n o t b e ra i sed m o r e t h a n 4 bea t s in t h e e a r l y s tages , o r G bea t s la ter , 

a n d never m o r e t h a n 8 bea t s ( D r . H u n t ) . 

P R O G R E S S I O N . — T h i s wi l l b e o n t h e s a m e l ines as fo r v a l v u l a r d i sease , 

b u t i t m u s t b e very much slower. A s imi la r r e c o r d s h o u l d b e k e p t (see p . 3 1 3 ) . 

T h e pa t i en t ' s c h a r t m u s t b e s t u d i e d , a n d i f the re is a n y rise o f t e m p e r a t u r e 

o r genera l inc rease in pulse- ra te , a c t i v e w o r k m u s t cease unt i l t he d o c t o r has 

b e e n c o n s u l t e d . I t wi l l p r o b a b l y h a v e t o b e r e d u c e d o r o m i t t e d f o r a t i m e . 

T h e s e cases r a re ly i m p r o v e s t e a d i l y w i t h o u t a n y s e t - b a c k s . 

T H E C H R O N I C F O R M S : M Y O C A R D I A L D E G E N E R A T I O N 

C A U S E S O F D E G E N E R A T I V E C H A N G E S . — 

1. T h e c h i e f cause is a n a r r o w i n g o r b l o c k i n g o f o n e o f t he c o r o n a r y ar ter ies , 

o r o f a la rge b r a n c h o f o n e o f t h e m , th is be ing gene ra l l y due t o a r te r iosc le ros i s 

a t t he b e g i n n i n g o f t h e ao r t a . T h a t pa r t o f t he hear t w h i c h is s u p p l i e d b y 

t he o b s t r u c t e d b r a n c h degene ra t e s a n d d ies . 

* Guy's Hospital Reports and Lecture in C.S.M.M.G. Journal, 1920. 
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2 . A c u t e m y o c a r d i t i s , t h e c h r o n i c c o n d i t i o n f o l l o w i n g u p o n the a c u t e a t t a c k . 

3. Cer ta in p o i s o n s , a l c o h o l , p h o s p h o r u s , e t c . 

4 . Anaemia . 

5. Ove r s t r a in o f t he hear t , d u e t o l o n g - c o n t i n u e d o v e r - e x e r t i o n o r t o a n y -

t h i n g w h i c h raises t he pe r iphe ra l res i s tance a n d so g i v e s t h e hea r t ha rde r w o r k , 

e .g . , a r te r iosc le ros i s , o r o b s t r u c t i o n o f t he pas sage o f t h e b l o o d t h r o u g h t h e 

l u n g s , as in e m p h y s e m a , m i t r a l d i sease , e t c . 

T h e r e are v a r i o u s f o r m s o f d e g e n e r a t i o n , t h e be s t k n o w n t y p e s b e i n g ( 1 ) t h e 

fatty, ( 2 ) t h e fibrous. 

1. F a t t y D e g e n e r a t i o n 

P A T H O L O G I C A L C H A N G E S . — T h i s c o n d i t i o n m u s t n o t b e c o n f u s e d w i t h 

fatty infiltration, w h i c h is o f t e n p resen t in o b e s e pe r sons , a n d cons i s t s o f depos i t s 

o f fa t between t he m u s c l e f ibres, w h i c h are t h e m s e l v e s i n t ac t . T h e a c t i o n o f 

t h e hear t m a y b e t h e r e b y se r ious ly h a m p e r e d . 

I n fatty degeneration, fa t is a c t u a l l y p re sen t in t he fibres t h e m s e l v e s , w h i c h 

d e g e n e r a t e . T h e r igh t v e n t r i c l e is g e n e r a l l y m o s t a f fec ted . T h e hea r t m a y 

b e d i l a t ed . 

S Y M P T O M S . — E l d e r l y p e o p l e are m o s t o f t e n t he sufferers. T h e s y m p t o m s 

are i l l -def ined. • The extremities may be cold, a n d t h e p a t i e n t m a y eas i ly 

b e c o m e breathless. Faintness, o r a t t a c k s r e s e m b l i n g e p i l e p s y o r ang ina p e c -

to r i s , m a y o c c u r . The pulse is s l o w a n d s o m e t i m e s i r regular . T h e p a t i e n t 

m a y d ie s u d d e n l y w i t h o u t h a v i n g p r e v i o u s l y man i f e s t ed a n y s y m p t o m s a t all 

( O s i e r ) . 

2 . F i b r o u s D e g e n e r a t i o n 

P A T H O L O G I C A L C H A N G E S . — T h e lef t v e n t r i c l e is m o s t o f t e n a f f ec t ed , 

b e c a u s e th is f o r m is g e n e r a l l y c a u s e d b y o b s t r u c t i o n o f t h e an te r io r c o r o n a r y 

a r t e ry , w h i c h supp l i e s th is pa r t o f t he hear t . T h e m u s c l e fibres d e g e n e r a t e 

a n d are r e p l a c e d b y c o n n e c t i v e ( n o n - c o n t r a c t i l e ) t i ssue . T h e hea r t is o f t en 

h y p e r t r o p h i e d . 

S Y M P T O M S . — T h e o n s e t is gene ra l l y g r adua l . T h e r e is pronounced dys-

pnoea, slight cyanosis, (edema of the feet. T h e pa t i en t dies o f c a r d i a c fa i lure , 

s u d d e n o r g r a d u a l . 

T r e a t m e n t of M y o c a r d i a l D e g e n e r a t i o n 

T h e principles of treatment are t h e s a m e as in o t h e r cases o f hea r t d i sease . 

B u t in t h e case o f t he t h i rd p r i n c i p l e , t h e e x t e n t o f i ts p o s s i b l e a p p l i c a t i o n 

is e v e n m o r e res t r i c ted . W e are n o t e v e n dea l ing w i t h a m u s c l e w h i c h has 

b e e n in f l amed , b u t in w h i c h s o m e def ini te d e g r e e o f i m p r o v e m e n t m a y b e 

e x p e c t e d , b u t w i t h a n u n h e a l t h y m u s c l e in w h i c h t h e d e g e n e r a t i v e c h a n g e s 

are p r o b a b l y st i l l p r o c e e d i n g . I n a d d i t i o n t o th i s , o u r p a t i e n t s are o f t e n 

e l d e r l y p e o p l e , a n d in t hese , na tu ra l ly , t h e r e c u p e r a t i v e p o w e r s are n o t so 

g o o d as in y o u t h o r m i d d l e a g e . St i l l , m a n y d e r i v e benef i t f r o m p h y s i c a l 

t r e a t m e n t . O u r a i m is t o inc rease t h e s t r eng th o f a n y h e a l t h y fibres w h i c h 

r e m a i n . 

M A S S A G E A N D P A S S I V E M O V E M E N T S m a y , o f c o u r s e , b e e m p l o y e d . 

A b d o m i n a l m a s s a g e is be s t a v o i d e d , unless s p e c i a l l y o r d e r e d f o r c o n s t i p a t i o n , 

in w h i c h case i t m u s t b e o f t he gen t l e s t d e s c r i p t i o n . T h e l i m b s a n d b a c k 

r ece ive effleurage a n d k n e a d i n g , a n d pas s ive m o v e m e n t s are g i v e n ca re fu l ly , 

b e g i n n i n g w i t h t h e sma l l j o i n t s . I n an a d v a n c e d ca se , h i p a n d s h o u l d e r 

m o v e m e n t s w o u l d n o t b e g i v e n f o r s o m e t i m e , a n d t h e n n o t in full r a n g e , 

e .g. , t he h i p w o u l d n o t be fu l ly flexed o n t h e a b d o m e n . 
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A C T I V E M O V E M E N T S . — A r v e d s o n a n d o the r s f o r b i d a n y a c t i v e m o v e -

m e n t s a t all in these cases . B u t i t is o b v i o u s t h a t n o pa t i en t , h o w e v e r ser ious 

m a y b e t h e c o n d i t i o n o f his hear t , is g o i n g t o l ie a b s o l u t e l y still in b e d f o r 

w e e k s o r m o n t h s , w i t h o u t e v e r m o v i n g a finger. M o r e o v e r , these p e o p l e , t h o u g h 

t h e y wi l l a l w a y s b e in d a n g e r , d o n o t necessa r i ly s p e n d t h e r e m a i n d e r o f t he i r 

l ives in b e d . M a n y o f t h e m i m p r o v e suff ic ient ly t o b e ab l e t o g e t u p , w a l k 

a b o u t , a n d r e s u m e a l i m i t e d a c t i v i t y . I f t h e y are t o d o th is , su re ly the i r o w n 

u n r e g u l a t e d efforts are m o r e d a n g e r o u s t h a n t h e ca re fu l ly g r a d u a t e d exe rc i s e s 

a r r a n g e d f o r t h e m b y a sk i l l ed g y m n a s t . T h e r e is a r i sk e i the r w a y , b u t i t 

has t o b e t a k e n i f t he pa t i en t ' s l ife is t o b e w o r t h l i v i n g . 

T h e a c t i v e exe rc i se s , o f c o u r s e , m u s t b e e v e n easier t h a n t h o s e g i v e n f o r 

t h e 4 r h e u m a t i c h e a r t ' , e s p e c i a l l y in o l d p e o p l e , w h o are p a r t i c u l a r l y l iab le 

t o fa ta l s y n c o p a l a t t a c k s . 

A R M E X E R C I S E S . — W e shall p r o b a b l y d o w e l l in m o s t cases n e v e r t o 

a d v a n c e b e y o n d 2 - A r m - b e n d i n g a n d - s t re tch ing o u t w a r d a n d d o w n w a r d , a n d 

t o a v o i d t he upward m o v e m e n t . N o s h o u l d e r m o v e m e n t s h o u l d b e p e r f o r m e d 

m o r e t h a n 4 t o 6 t i m e s runn ing , q u i t e s l o w l y . R e s i s t e d m o v e m e n t s , o r t h e 

h o l d i n g o f w e i g h t s in t h e h a n d s , s h o u l d n o t b e a l l o w e d . 

L E G E X E R C I S E S . — T h e p a t i e n t m a y p rogres s as far as s l o w A l t e r n a t e leg-

u p d r a w i n g ( f ree ) , w h i c h is far easier w o r k t h a n w a l k i n g . No- res is ted m o v e -

m e n t s are g i v e n . 

T R U N K E X E R C I S E S . — B a c k - r a i s i n g s a n d t runk - ro t a t i ons m a y b e a d d e d in 

d u e c o u r s e . 

W A L K I N G . — T h i s m u s t b e u n d e r t a k e n w i t h t h e u t m o s t c a u t i o n . I t is 

e n o u g h f o r t he p a t i e n t s i m p l y t o s t a n d f o r a f e w s e c o n d s o n t he first d a y . 

B R E A T H I N G E X E R C I S E S . — I n s u c h cases , these s h o u l d ce r t a i n ly b e d o n e 

freely b y t he pa t i en t , w i t h o u t c o m m a n d s . 

A careful record should b e k e p t as in o t h e r hear t cases . T h e pulse s h o u l d 

n e v e r b e ra i sed m o r e t h a n 6 bea t s a t m o s t . 

N O T E S . — 

1. I n all o r g a n i c hear t les ions u n d e r p h y s i c a l t r e a t m e n t , t he pa t i en t , a n d 

e spec ia l ly his re la t ives , s h o u l d b e w a r n e d o f t he d a n g e r o f his c o n d i t i o n — a n d 

th is n o t o n l y in fairness t o h i m a n d t o t h e m , b u t a l so t o t he g y m n a s t w h o 

t reats t he ca se . T h e f r iends s h o u l d fu l ly real ize t h e possibility o f a s u d d e n 

c o l l a p s e ; o t h e r w i s e t h e g y m n a s t m a y b e u n j u s t l y b l a m e d s h o u l d s u c h a t h i n g 

o c c u r . I m p o r t a n t in a n y f o r m o f hea r t d i sease , th is is d o u b l y i m p o r t a n t in 

cases o f m y o c a r d i a l d e g e n e r a t i o n . A fata l s y n c o p a l a t t a c k m i g h t j u s t as 

eas i ly t a k e p l a c e du r ing o r af ter a t r e a t m e n t as a t a n y o t h e r t i m e . I t is n o t , 

o f c o u r s e , t h e d u t y o f t he g y m n a s t t o i n f o r m the re la t ives , b u t she wi l l b e 

wise t o m a k e sure t h a t t h e y h a v e b e e n so i n f o r m e d . 

2 . I n t r ea t ing a p r i v a t e case , t he g y m n a s t s h o u l d ask t he d o c t o r t o e x p l a i n 

t o t he pa t i en t a n d his f r iends t h a t t h e y m u s t b e p r e p a r e d f o r a l o n g c o u r s e 

o f t r e a t m e n t , e x t e n d i n g p e r h a p s o v e r m o n t h s . O t h e r w i s e , t h e y are l iab le t o 

b e c o m e i m p a t i e n t a t t h e s lowness o f t h e p rogress m a d e , a n d w o r r y t he g y m -

nast w i th ques t i ons o r c o m p l a i n t s : 4 4 H o w m u c h l o n g e r wi l l th is h a v e t o g o 

o n ? " 4 4 H e s eems t o g e t o n so s l o w l y " , a n d so fo r th . I f th is c o n t i n u e s , t h e 

g y m n a s t is assa i led b y an a l m o s t i rresist ible t e m p t a t i o n t o t r y a n d h u r r y th ings 

— t o a d v a n c e j u s t a l i t t le q u i c k e r t h a n is wise o r safe. T o th is she m u s t o n n o 

a c c o u n t y i e l d . I t is be t t e r t o t h r o w u p t h e case a l t oge the r . 

I V . D I S O R D E R S O F T H E C A R D I A C R H Y T H M 

V a r i o u s d i so rde r s o f t h e hear t ' s r h y t h m o c c u r in cases o f m u s c u l a r d i sease , 

o r in v a l v u l a r d isease in w h i c h t he hear t m u s c l e is t o s o m e e x t e n t i n v o l v e d . 

T h e y p r o d u c e an intermittent o r irregular pu l se . T h e s e d i sorders arise e i the r 
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b e c a u s e : ( 1 ) T h e impu l se s o f c o n t r a c t i o n , i n s t ead o f b e g i n n i n g in a n o r d e r l y 

m a n n e r f r o m t h e s ino-aur i cu la r n o d e (see p . 3 0 3 ) s tar t a t o t h e r pa r t s o f t h e 

aur ic les as we l l ( o w i n g t o d isease o f the i r wa l l s ) in v e r y r a p i d succe s s ion , a n d 

s o m e t i m e s a t i r regular in te rva l s ; o r ( 2 ) B e c a u s e t h e b u n d l e o f H i s fails pa r t i a l ly 

o r c o m p l e t e l y t o c a r r y t h e i m p u l s e s o f c o n t r a c t i o n f r o m aur ic les t o v e n t r i c l e s . 

B o t h these f a c t o r s m a y b e p r e sen t t o g e t h e r . T h e aur ic les m a y b e a t v e r y 

r a p i d l y , b u t all t h e impu l se s m a y n o t g e t t h r o u g h t o t he v e n t r i c l e , so t h a t t h e 

pulse- ra te in s o m e cases m a y n o t b e u n d u l y q u i c k e n e d , t h o u g h i f t h e aur ic les 

are b e a t i n g i r regular ly , so wi l l t h e ven t r i c l e s , unless t h e impu l se s are n o t 

g e t t i n g t h r o u g h a t al l . W e h a v e n o t s p a c e here t o de sc r i be these a n o m a l i e s , 

in te res t ing as t h e y are . A full d e s c r i p t i o n o f t h e m m a y b e f o u n d in W h e e l e r ' s 

Handbook of Medicine o r in Osier ' s Principles and Practice of Medicine, a n d 

in o t h e r m e d i c a l w o r k s . 

O t h e r d i so rde r s o f t h e hear t ' s r h y t h m , h o w e v e r , are functional in o r ig in 

—tha t i s , n o t d u e t o a n y a c t u a l d i sease . 

D I S O R D E R E D A C T I O N O F T H E H E A R T ( D . A . H . ) 

(Effort Syndrome. Functional Heart. Soldier's Heart) 

T h i s is n o t a d i sease , b u t a ' s y n d r o m e ' , o r se t o f s y m p t o m s , n o s igns o f 

o r g a n i c hea r t t r o u b l e b e i n g d i s c o v e r a b l e . 

E T I O L O G Y . — 

1. T h e d i s o r d e r o c c u r s in m e n , w o m e n , a n d s o m e t i m e s in ch i l d r en . I t 

c a m e p r o m i n e n t l y i n t o n o t i c e d u r i n g t he wa r , w h e n it a c q u i r e d t h e n a m e o f 

' s o l d i e r ' s h e a r t ' , a s o m e w h a t m i s l e a d i n g t e r m , so ld iers b e i n g b y n o m e a n s t h e 

o n l y sufferers. T h e pa t i en t s are g e n e r a l l y s u b n o r m a l p h y s i c a l l y , s o m e t i m e s o f 

p o o r m u s c u l a r d e v e l o p m e n t , a n d u n a c c u s t o m e d t o h a r d p h y s i c a l w o r k o r 

s t r enuous a th le t i c s . I f t h e y are s u d d e n l y c a l l e d u p o n t o u n d e r t a k e s u c h exe r -

t i ons , t h e s y m p t o m s a p p e a r . T h e e x p l a n a t i o n o f t h e b r e a k - d o w n is o b s c u r e . 

W e c a n o n l y s a y t h a t t he pa t i en t ' s genera l p h y s i c a l m a k e - u p is s u c h as t o 

e n a b l e h i m t o l e a d a l ife o f o r d i n a r y a c t i v i t y w i t h o u t i n c o n v e n i e n c e , b u t is 

i n a d e q u a t e t o m e e t a n y ca l l f o r e x c e s s i v e e x e r t i o n o r e n d u r a n c e . 

2 . I n f e c t i o n , h o w e v e r , m a y b e a t t h e r o o t o f t he t r o u b l e . Tons i l l i t i s , influ-

enza , r h e u m a t i c f eve r , o r s o m e s e p t i c f o c u s in t he b o d y m a y b e r e spons ib l e , 

a n d i f t h e i n f e c t i o n b e r e m o v e d , t he s y m p t o m s d i s appea r . S h o c k o r d is tur -

b a n c e o f t h e n e r v o u s s y s t e m m a y b e a f a c t o r in t he i r d e v e l o p m e n t . 

S Y M P T O M S . — T h e m o s t m a r k e d s y m p t o m s are palpitations, dyspnoea, a n d 

prcecordial pain—all p r o d u c e d b y e x e r t i o n . The pulse-rate is g r e a t l y i nc r ea sed 

( 1 6 0 - 1 8 0 ) b y exe rc i s e , a n d re turns v e r y s l o w l y t o t h e n o r m a l &fter its 

ce s sa t ion . Faintness a n d giddiness are n o t unusua l . T h e r e m a y b e vasomotor 

symptoms—coldness o f t he e x t r e m i t i e s o r p ro fuse pe r sp i r a t ion . T h e p a t i e n t 

is w e a k , eas i ly t i r ed , a n d s o m e t i m e s n e r v o u s a n d i r r i tab le . 

T r e a t m e n t . — 

A n y k n o w n c a u s e w i l l b e s u i t a b l y t r e a t ed , a n d a n y f o c u s o f i n f e c t i o n 

e l i m i n a t e d — e . g . , b y r e m o v a l o f i n f e c t e d t ee th , t ons i l s , e t c . 

P S Y C H O L O G I C A L T R E A T M E N T . — E x p l a n a t i o n of his condition to the 

patient. H e wi l l b e assured b y his d o c t o r t h a t he is not a v i c t i m o f ' h e a r t 

d i s e a s e ' — w h i c h t o t h e genera l p u b l i c sugges t s s u d d e n d e a t h , o r , a t b e s t , a 

life o f i n v a l i d i s m . I t is m o s t i m p o r t a n t t h a t he s h o u l d real ize t h a t he is in 

n o d a n g e r , a n d t h a t his hear t is s o u n d ; a n d h a v i n g rea l i zed th i s i t is w e l l 

f o r h i m t o f o r g e t t h a t o r g a n as c o m p l e t e l y as he c a n . H e s h o u l d , o f 

c o u r s e , b e e x a m i n e d b y a p h y s i c i a n in w h o m he has en t i re c o n f i d e n c e . 

G E N E R A L T R E A T M E N T . — T h e requis i te a m o u n t o f rest a n d exe rc i s e wil l 

21 
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be p r e s c r i b e d b y t h e d o c t o r . T h e p a t i e n t m a y b e sen t a w a y f o r a c h a n g e o f 

air o r a h o l i d a y . S m o k i n g a n d a l c o h o l m a y b e f o r b i d d e n . G o o d h y g i e n e is 

essent ia l . 

P H Y S I C A L T R E A T M E N T . — T h e a i m is t o i m p r o v e t he pa t i en t ' s gene ra l 

hea l th . T o th is e n d w e shal l m a k e use o f g r a d u a t e d exe rc i se s , w h i c h m a y 

b e m o r e s t r enuous t h a n in o r g a n i c hear t t r o u b l e s . T h e a m o u n t o f w o r k t o b e 

d o n e m a y b e inc reased q u i c k l y , a n d the re is l i t t le d a n g e r o f ove r s t r a in . T h e 

d i f f icu l ty i s , s o m e t i m e s , t o p e r s u a d e h i m t o d o e n o u g h . 

R E S P I R A T I O N A N D P U L S E . — T h e p a t i e n t m a y b e m a d e sho r t o f b r e a t h , 

p r o v i d e d t h a t he d o e s n o t suffer ac tua l dis t ress . T h e resp i ra t ion s h o u l d h a v e 

r e t u r n e d t o n o r m a l af ter t w o m i n u t e s o f rest . 

T h e pulse- ra te s h o u l d h a v e fal len b e l o w 100 t w o m i n u t e s af ter l e a v i n g off 

exe rc i s e . 

N.B.—At the same time, it is a mistake to indulge in too much pulse-taking 
in these cases, as it tends to direct the patient's attention continually towards 
his heart and its vagaries. 

Massage a n d pas s ive m o v e m e n t s are n o t r equ i r ed . 

E X E R C I S E S . — I t is u s u a l l y q u i t e u n n e c e s s a r y t o b e g i n w i t h m o v e m e n t s o f 

smal l j o i n t s o n l y . T h e p rog res s a t first wi l l b e o n t he s a m e l ines as f o r 

t he v a l v u l a r cases , b u t t h e p a t i e n t m a y a d v a n c e m u c h m o r e q u i c k l y . H e wi l l 

p r o b a b l y b e g i n w i t h S i t t ing 2 - A r m - b e n d i n g a n d - s t re tch ing o u t w a r d a n d d o w n -

w a r d s , a n d L y i n g A l t e r n a t e l e g - u p d r a w i n g , as a r m a n d l eg exe rc i ses r e spec -

t i v e l y , t h e t r u n k m o v e m e n t s b e i n g a d d e d as s o o n as p o s s i b l e , a n d severa l 

b r e a t h i n g exerc i ses b e i n g i n c l u d e d in e a c h s c h e m e . 

Later Stages.—When t h e p a t i e n t is ab le t o c o m e t o t h e g y m n a s i u m o r 

t r e a t m e n t r o o m , he m a y h a v e o r d i n a r y S w e d i s h r e m e d i a l o r free exe rc i s e s , 

as we l l as w a l k i n g e x e r c i s e , g r a d u a l l y i nc reased as t o ra te a n d d i s t a n c e , a n d 

f o l l o w e d b y runn ing , s k i p p i n g , e t c . L a t e r , he m a y j o i n a c lass o f e d u c a t i o n a l 

g y m n a s t i c s , i f o n e is a v a i l a b l e . 
4 S t e p p i n g ' (see p . 3 1 7 ) m a y b e r e t a ined as a t e s t o f p rog re s s i f des i r ed . 

S o m e pa t i en t s are sen t b y the i r d o c t o r s f o r a h o l i d a y , w i t h in s t ruc t ions t o 

increase t he a m o u n t o f e x e r c i s e t a k e n e a c h d a y . 
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CHAPTER XX 

DISEASES OF BLOOD AND LYMPH-VESSELS 

I. Diseases of the arteries: Arteriosclerosis—Aneurysm—Raynaud's disease—Chilblains. 
IT. Diseases of the veins : Phlebitis—Thrombosis—-Varicose veins—Haemorrhoids. 
III . Obstruction of lymphatics : (Edema. 

M A N Y o f t hese c o n d i t i o n s are n o t , in t h e m s e l v e s , su i t ab le f o r t r e a t m e n t b y 

p h y s i c a l m e a n s . W e are m e r e l y c o n c e r n e d w i t h t h e m b e c a u s e t h e y m a y b e 

p resen t in pa t i en t s w h o requ i re t r e a t m e n t f o r in jur ies , d e f o r m i t i e s , o r o t h e r 

d i sab i l i t i e s , a n d ce r t a in p r e c a u t i o n s m u s t b e o b s e r v e d in s u c h cases . 

I . D I S E A S E S O F T H E A R T E R I E S 

A R T E R I O S C L E R O S I S 

(Atheroma) 

A c o n d i t i o n o f c h r o n i c i n f l a m m a t i o n o f t h e i n n e r m o s t c o a t o f t h e ar ter ies , 

l e a d i n g t o d e g e n e r a t i o n , a n d s p r e a d i n g t o t he t w o o u t e r c o a t s . 

E T I O L O G Y . — H a r d e n i n g o f t h e vesse ls is a l w a y s p resen t t o s o m e e x t e n t in 

o l d a g e , as t h e resul t o f t h e w e a r a n d t ea r o f t h e ar ter ies du r ing l ife ; b u t i t 

m a y s u p e r v e n e in m i d d l e - a g e f r o m v a r i o u s p a t h o l o g i c a l causes . ( 1 ) H e r e d i t a r y 

p r e d i s p o s i t i o n . ( 2 ) V e r y l a b o r i o u s o c c u p a t i o n s , w h i c h cause c o n t i n u a l s t ra in 

o n t he ar ter ies , b y k e e p i n g t he b l o o d - p r e s s u r e h igh . ( 3 ) A n y o t h e r c o n d i t i o n s 

p r o d u c i n g h i g h b l o o d - p r e s s u r e , e .g. , p o i s o n i n g b y l e a d o r a l c o h o l , w h i c h b r ings 

a b o u t c h a n g e s in t h e b l o o d w h i c h m a k e i t flow less eas i ly t h r o u g h the vesse l s ; 

g o u t , k i d n e y d isease , o v e r - e a t i n g , t o o m u c h n i t r o g e n o u s f o o d , e t c . (Os i e r ) . 

A N A T O M Y . — I t wi l l b e r e m e m b e r e d t h a t ar ter ies h a v e th ree c o a t s : t h e 

tunica adventitia, o r o u t e r c o a t o f c o n n e c t i v e t i ssue ; t h e tunica media, o r 

m u s c u l a r c o a t , c o m p o s e d o f uns t r i a t ed m u s c l e fibres runn ing c i r c u l a r l y r o u n d 

t h e vesse l ; a n d t h e tunica intima, o r inner c o a t , f o r m e d o f ep i the l ia l ce l l s . 

T h e t u n i c a m e d i a is t h i c k a n d s t r o n g in t h e ar ter ies , whe reas i t is t h in in t h e 

v e i n s . T h e s t ruc tu re o f e a c h se t o f vesse ls is o t h e r w i s e s imi la r . 

P A T H O L O G Y . — T h e la rger ar ter ies are m o s t o f t e n a f fec ted , e s p e c i a l l y t he 

a o r t a . T h i s is b e c a u s e t h e b l o o d - p r e s s u r e is h i g h e r in these t h a n in t h e sma l l e r 

vesse ls . W h i t e p a t c h e s a p p e a r o n t h e t u n i c a i n t i m a . T h e s e e i the r so f t en o r 

b e c o m e h a r d a n d b r i t t l e , l i m e salts b e i n g d e p o s i t e d in t h e m . T h e t u n i c a m e d i a 

is n e x t i n v o l v e d , a n d its m u s c u l a r fibres a t r o p h y ; t h e t u n i c a a d v e n t i t i a is 

t h i c k e n e d . V e i n s as we l l as ar ter ies s o m e t i m e s b e c o m e sc l e ro t i c . 

SYMPTOMS.—Superf ic ia l arteries ( e .g . , t he rad ia l ) , i f a f fec ted , m a y b e fel t 

t o b e hard and thickened, e v e n w h e n t h e pu l se is o b l i t e r a t e d b y pressure . T h e 

blood-pressure is h i g h a n d t he pulse t ense . 

T h e heart.—The lef t v e n t r i c l e is h y p e r t r o p h i e d , b e c a u s e o f t h e h a r d w o r k 

en t a i l ed in p u m p i n g b l o o d t h r o u g h the u n y i e l d i n g ar ter ies . Sclerosis of the 

coronary arteries ( c a rd iosc l e ros i s ) m a y l e a d t o a n g i n a p e c t o r i s , t o s u d d e n d e a t h 

f r o m t h r o m b o s i s , o r t o fibrous d e g e n e r a t i o n o f t h e hear t . I f d i l a t a t i on t akes 
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t he p l a c e o f h y p e r t r o p h y , o w i n g t o fai lure o f t h e rese rve f o r c e (see p p . 3 0 7 , 3 0 8 ) 

t he s y m p t o m s wi l l b e s imi la r t o t h o s e o f v a l v u l a r d isease . 

R E S U L T S . — A s t h e resul t o f a r te r iosc le ros i s , t he re m a y a lso b e : ( 1 ) 

A n e u r y s m (see below), e s p e c i a l l y in t h e a r ch o f t h e ao r t a ; ( 2 ) T h r o m b o s i s , d u e 

t o c l o t t i n g o f t h e b l o o d o v e r t h e d e g e n e r a t e p a t c h e s o n t h e ar ter ia l w a l l ; ( 3 ) 

R u p t u r e o f a n a r t e ry f r o m s o m e t r iv ia l c ause , as a s l igh t b l o w o r i n ju ry , o r a 

s u d d e n rise o f b l o o d - p r e s s u r e , e .g . , as in ce reb ra l haemorrhage . 

P R O G N O S I S . — I f i t is d u e t o s o m e disease w h i c h is n o w c u r e d , i f t h e p r o -

cess is n o t a d v a n c i n g , a n d i f o t h e r o r g a n s are s o u n d , l i t t le i n c o n v e n i e n c e w i l l 

ensue . I f t h e d e g e n e r a t i v e p r o c e s s is c o n t i n u i n g a n d t h e hear t a n d k i d n e y s 

are i n v o l v e d , t h e p r o g n o s i s is b a d . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — T h e p a t i e n t s h o u l d l i v e a q u i e t l i fe , t a k i n g 

gen t l e exe rc i s e , b u t a v o i d i n g ove r s t r a in o f a n y k i n d . H e s h o u l d ea t s i m p l e 

f o o d , a n d n o t t o o m u c h o f i t . A l c o h o l is n o t a l l o w e d . Care s h o u l d b e t a k e n 

t o p r e v e n t c o n s t i p a t i o n , a n d t he a c t i o n o f t h e sk in s h o u l d b e p r o m o t e d b y 

d a i l y b a t h s , s ince i t is i m p o r t a n t t h a t all t o x i n s w h i c h m i g h t fur ther i r r i ta te 

t h e vesse l wal l s s h o u l d b e r e m o v e d f r o m t h e s y s t e m . 

P R E C A U T I O N S . — A r t e r i o s c l e r o t i c pa t i en t s r equ i r ing m a s s a g e o r exe rc i se s 

fo r a n y o t h e r d i s ab i l i t y s h o u l d b e t r e a t e d w i t h g r ea t c a u t i o n . S l igh t cases 

are u n l i k e l y t o c o m e t o h a r m , b u t e v e n in t h e m o v e r - e x e r t i o n is t o b e a v o i d e d . 

E x e r c i s e s m u s t b e v e r y ca re fu l ly c h o s e n , a n d n o t h i n g b e a t t e m p t e d w h i c h 

w o u l d raise t h e b l o o d - p r e s s u r e t o a n y e x t e n t . T h e pu l se m u s t b e t a k e n b e f o r e 

a n d af ter exe rc i s e , a n d s h o u l d n o t b e ra i sed m o r e t h a n 1 0 - 1 5 bea t s . T h e 

severe r cases s h o u l d b e t r e a t e d as f o r m y o c a r d i a l d e g e n e r a t i o n . 

A N E U R Y S M 

A n a n e u r y s m cons i s t s o f a d i l a t a t i on o f t h e wa l l o f an a r t e ry , f o r m i n g a 

sac in c o m m u n i c a t i o n w i t h t h a t vesse l . 

E T I O L O G Y . — 

A G E A N D S E X . — A n e u r y s m is m o s t c o m m o n in m e n b e t w e e n t h e ages o f 

3 0 a n d 4 5 . I t o c c u r s m o s t f r e q u e n t l y in t h o s e w h o f o l l o w l a b o r i o u s o c c u p a t i o n s . 

C A U S E S . — T h e m o s t usua l causes are t h e a c u t e in fec t ions , t h e spec i f ic 

f eve r s , a n d syph i l i s ; a l so ove r s t r a in . 

P A T H O L O G Y . — T h e vesse l wa l l is w e a k e n e d ; in s o m e k i n d s o f a n e u r y s m 

t h e t w o inner c o a t s rup tu re a l t oge the r . 

V E S S E L S A F F E C T E D . — T h e vesse ls a f fec ted are gene ra l l y t h e la rge ar ter ies , 

o r t h o s e near t h e j o i n t s w h e r e t h e y are s u b j e c t e d t o c o n s t a n t b e n d i n g ( H e y 

G r o v e s ) . T h e t h o r a c i c ao r t a is t h e m o s t o f t e n a f fec ted o f all t he vesse l s . 

C O U R S E A N D P R O G N O S I S . — T h e p r o g n o s i s d e p e n d s o n w h i c h a r t e ry is 

i m p l i c a t e d . I t is b a d as a rule in t he case o f t h e t h o r a c i c ao r t a . R u p t u r e 

o f t h e a n e u r y s m o r pressure o n s o m e v i t a l o r g a n o r n e r v e ( e .g . , v a g u s o r p h r e n i c ) 

m a y cause d e a t h . T h e p a t i e n t m a y l i ve f o r m a n y yea r s , b u t is a l w a y s in 

dange r . S p o n t a n e o u s r e c o v e r y o c c a s i o n a l l y t akes p l a c e , e i the r b e c a u s e t h e 

a n e u r y s m presses o n t he a r t e ry a n d o c c l u d e s i t a l t oge the r , a n d th i s , in a smal l 

vesse l , l eads t o cu re , t h e b l o o d pass ing t h r o u g h t h e vesse ls o f t h e co l la te ra l 

c i r cu l a t i on ; o r b e c a u s e c l o t t i n g t akes p l a c e w i t h i n t h e sac , a n d t he c l o t b e c o m e s 

o r g a n i z e d , t h e a n e u r y s m r e m a i n i n g as a m e r e fibrous b o d y o n t he ar ter ia l wa l l . 

S Y M P T O M S . — T h e s e d e p e n d o n w h i c h a r t e ry is i m p l i c a t e d . F o r e x a m p l e , 

in aneurysm of the thoracic aorta, t h e s y m p t o m s are c a u s e d b y pressure o n t h e 

s t ruc tu res in t h e n e i g h b o u r h o o d o f t h e t u m o u r , a n d v a r y a c c o r d i n g t o its e x a c t 

p o s i t i o n . W e m a y , the re fo re , find s u c h s y m p t o m s as : — 
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Intense pain (p ressure o n t h e vertebrae o r c h e s t w a l l ) ; o r paraplegia. 

Angina ( i n v o l v e m e n t o f t h e b e g i n n i n g o f t h e a o r t a a n d t h e c o r o n a r y 

ar ter ies) . 

(Edema of the arm (pressure o n the s u b c l a v i a n v e i n o r supe r io r v e n a c a v a ) . 

Cough, dyspnoea, loss of voice (p ressure o n t h e r e sp i r a to ry o r g a n s , o r 

o n t h e ne rves t h a t s u p p l y t h e m ) . 

Difficulty in swallowing (p ressure o n t h e oe sophagus ) , e t c . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — T h e f o l l o w i n g are t h e m a i n p o i n t s in t h e early 

stages. 

1 . A b s o l u t e rest in b e d . 

2 . Spec i a l d i e t : as l i t t le f o o d as p o s s i b l e , a n d e s p e c i a l l y v e r y l i t t le l i q u i d , 

s ince fluids inc rease t h e v o l u m e o f t h e b l o o d a n d so raise b l o o d - p r e s s u r e . 

3 . P r e v e n t i o n o f c o n s t i p a t i o n , s ince a n y s t ra in ing m i g h t b e fa ta l . 

T h e p a t i e n t wi l l r e c e i v e a p p r o p r i a t e m e d i c a l t r e a t m e n t . 

Later.—The p a t i e n t m u s t l i v e a q u i e t l i fe , w i t h o u t e x c i t e m e n t o r o v e r -

e x e r t i o n o f a n y k i n d . 

S U R G I C A L T R E A T M E N T . — O p e r a t i o n s are s o m e t i m e s u n d e r t a k e n t o 

i n d u c e c l o t t i n g in t h e s a c . 

P H Y S I C A L T R E A T M E N T . — A r v e d s o n r e c o m m e n d s t r e a t m e n t o f cases o f 

a o r t i c a n e u r y s m b y p h y s i c a l m e t h o d s , t h o u g h it m u s t b e ra re ly i n d e e d t h a t s u c h 

a case is o r d e r e d t r e a t m e n t o f th is k i n d . O u r a i m w o u l d b e t o re l i eve t h e hea r t 

b y assis t ing v e n o u s re turn , w i t h o u t d o i n g a n y t h i n g t h a t c o u l d p o s s i b l y raise 

b l o o d - p r e s s u r e . 

T r e a t m e n t wi l l t he re fo re b e t h e s a m e as t h a t f o r m u s c u l a r d isease o f t h e 

hear t (see p . 3 1 9 ) . H a l f - l y i n g Ches t - l i f t - s t rok ing o r - shaking , a n d B a c k - h a c k i n g , 

h o w e v e r l igh t , t h o u g h r e c o m m e n d e d b y A r v e d s o n , are su re ly n o t w o r t h t h e 

r isk, a t all e v e n t s a t an ea r ly s t age . S ince t h e a n e u r y s m o f t en t e n d s t o e r o d e 

t h e vertebrae, it w o u l d su re ly b e u n w i s e t o g i v e p e r c u s s i o n nea r t h e sp ine . 

R A Y N A U D ' S D I S E A S E 

A disease o f t he c i r c u l a t o r y s y s t e m p r o b a b l y d u e t o s p a s m o f t h e m u s c u l a r 

fibres o f t he superf ic ia l a r te r ies in ce r ta in pa r t s o f t h e b o d y . T h i s s p a s m 

causes c o n s t r i c t i o n o f t h e vesse ls , a n d h e n c e def ic ien t b l o o d - s u p p l y t o t h e p a r t 

a f fec ted . 

E T I O L O G Y . — T h e c o n d i t i o n is p r o b a b l y d u e t o s o m e i r r i ta t ion o f t h e v a s o -

m o t o r cen t r e in t h e m e d u l l a . T h e cause is u n k n o w n , b u t t h e pa t i en t s are 

gene ra l l y o f a n e u r o t i c t y p e . T h e disease m a y f o l l o w o n e o f t h e spec i f ic fevers . 

I t is m o r e c o m m o n in w o m e n t h a n in m e n , a n d gene ra l l y a p p e a r s in y o u n g 

p e o p l e o r in ea r ly m i d d l e l ife. 

S Y M P T O M S . — 

1 . L O C A L S Y N C O P E . — T h i s r e sembles t h e c o n d i t i o n b r o u g h t a b o u t b y 

in tense c o l d . I t m o s t o f t e n affects t h e fingers, b u t t h e t o e s , l o b e s o f t h e ear , 

o r t i p o f t he nose m a y a lso suffer. T h e par t s a f fec ted b e c o m e w h i t e a n d ' d e a d ' . 

S e n s o r y c h a n g e s , s u c h as t ing l ing , o r du l l ing o f sensa t ion , o c c u r . T h e a t t a c k 

m a y last f r o m a f e w m i n u t e s t o severa l hou r s . P a i n a n d t ing l ing a c c o m p a n y 

the re turn o f t he c i r cu l a t i on t o n o r m a l . 

2 . L O C A L A S P H Y X I A . — S i m i l a r areas b e c o m e c o n g e s t e d , a n d are b lue , o r 

e v e n b l a c k , in c o l o u r . I f t h e finger is p ressed u p o n t h e par t , a w h i t e m a r k 

appea r s , w h i c h d i sappea r s s l o w l y af ter t h e pressure is re leased ( P u r v e s - S t e w a r t ) . 

T h e r e is swel l ing , stiffness, pa in ( w o r s e t h a n in s y n c o p e ) , o r , la ter , anaesthesia. 

T h e r e is a l m o s t c o m p l e t e stasis in t h e pa r t . 
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T h e t w o c o n d i t i o n s m a y o c c u r in t h e s a m e p e r s o n , o r o n l y o n e v a r i e t y m a y 

appea r . E i t h e r m a y e n d i n — 

3. L O C A L ( S Y M M E T R I C A L ) G A N G R E N E . — T h i s is, as a rule, l i m i t e d t o a sma l l 

p a r t o f t h e area a f fec ted b y s y n c o p e o r a s p h y x i a . I t var ies in s e v e r i t y f r o m 

a m e r e pee l ing o f t h e skin , o r a b l i s ter w h i c h burs ts a n d l e a v e s an u lce r , t o 

necros is o f f inger o r t o e b o n e s , t h o u g h t h e la t te r is rare. 

T r e a t m e n t ( b e t w e e n a t t a c k s ) . — 

G E N E R A L T R E A T M E N T . — T h e pa t i en t ' s genera l hea l th needs a t t e n t i o n . 

T h e r e s h o u l d b e n o o v e r w o r k o r m e n t a l w o r r y . G o o d f o o d , fresh air, sufficient 

s leep , a n d s o m e regular o c c u p a t i o n are necessa ry , as in all cases w i t h a n e u r o t i c 

t e n d e n c y . 

P H Y S I C A L T R E A T M E N T . — M a s s a g e o f a l ight , s t imula t ing , b u t n o t t o o 

s t imula t ing , t y p e m a y b e t r i ed , a l so pas s ive a n d a c t i v e m o v e m e n t s , all f o r t h e 

p u r p o s e o f i m p r o v i n g t he c i r c u l a t i o n . R a d i a n t hea t is s o m e t i m e s useful , b u t 

o f cou r se m u s t n o t b e a p p l i e d du r ing a s y n c o p a l a t t a c k . 

E L E C T R I C A L T R E A T M E N T . — G a l v a n i c o r s inuso ida l ba ths , o r o t h e r 

f o r m s o f e lec t r ica l t r e a t m e n t , are r e c o m m e n d e d . 

C H I L B L A I N S 

I n f l a m m a t i o n o f t he superf icial t issues, gene ra l l y t h o s e o f t h e h a n d s o r fee t . 

T h e t o e s , a n d s o m e t i m e s t h e heels , as we l l as t h e fingers, f r e q u e n t l y suffer, a n d 

o c c a s i o n a l l y t he ears o r e v e n t h e n o s e . 

C A U S E S A N D P A T H O L O G Y . — T h e cause o f th is t r o u b l e s o m e af fec t ion is 

o b s c u r e . I t is c o m m o n l y a s c r i b e d t o ' b a d c i r c u l a t i o n ' , b u t s ince ch i lb la ins 

are so c o m m o n in ch i ld ren a n d y o u n g p e o p l e , m a n y o f t h e m in r o b u s t hea l th , 

a n d w i t h the i r c i r cu l a t ion a p p a r e n t l y sa t i s fac to ry , t he re m u s t sure ly b e s o m e 

o t h e r cause . T h e r e m a y b e a d e f i c i e n c y o f s o m e s u b s t a n c e in t he b l o o d ; o r 

aga in , t h e c o n d i t i o n m a y p o s s i b l y a m o u n t t o a s l ight deg ree o f R a y n a u d ' s 

disease, c o l d h a v i n g t h e effect o f p r o d u c i n g s p a s m o f t h e m u s c l e s o f t he ar ter ia l 

wal l s , w h i c h results la ter in a r e ac t i on p r o d u c i n g t he c o n g e s t i o n w h i c h is so 

m a r k e d a fea ture o f ch i lb la ins . 

S Y M P T O M S . — T h e p a r t is red and congested ; a t first, irritation is in tense ; 

later , pain m a y f o l l o w . Chi lb la ins o n t h e heels m a y m a k e w a l k i n g a l m o s t 

i m p o s s i b l e , t h e pressure o f t h e s h o e o n t h e i n f l amed pa r t c aus ing in tense pa in . 

I f t h e p a r t is n o t a d e q u a t e l y p r o t e c t e d , t he skin o v e r t h e ch i lb la in m a y b r e a k . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — W a r m c l o t h i n g s h o u l d b e w o r n , a n d all t i g h t 

g a r m e n t s a v o i d e d . A c t i v e exe rc i se s h o u l d b e t a k e n in t he o p e n air. 

P H Y S I C A L T R E A T M E N T . — 

M A S S A G E . — T h i s s h o u l d b e g i v e n t o t h e w h o l e o f t he a f fec ted l i m b as f o r 

R a y n a u d ' s d isease , w i t h careful finger-kneadings t o t h e a f fec ted par t s . 

E X E R C I S E S . — A genera l t a b l e m a y b e g i v e n , o r s i m p l y e x t r e m i t y exerc i ses , 

e spec i a l l y m o v e m e n t s f o r h a n d s a n d fee t . V i g o r o u s free exe rc i ses o f t h e e d u c a -

t i ona l t y p e are bes t , w i t h m a r c h i n g , runn ing , a n d sk ipp ing . D a n c i n g is e x c e l l e n t , 

p r o v i d e d i t is o f a k i n d w h i c h entai ls p l e n t y o f m o v e m e n t a n d a c t i v i t y . 

E L E C T R I C A L T R E A T M E N T . — H i g h f r e q u e n c y , t h e s i n u s o i d a l b a t h , o r o t h e r 

f o r m s o f e lec t r ica l t r e a t m e n t are o f t en used . 

A broken chilblain s h o u l d b e d ressed w i t h o i n t m e n t sp r ead o n l in t . F i n g e r -

k n e a d i n g s s h o u l d b e g i v e n r o u n d it. T h e h a n d s o f t h e masseuse s h o u l d b e 

su rg ica l ly c l ean . 
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I I . D I S E A S E S O F T H E V E I N S 

P H L E B I T I S 

I n f l a m m a t i o n o f t h e w a l l o f a v e i n . 

C A U S E S . — 

1. I n j u r y o f t h e vesse l ; p ressure e x e r t e d u p o n it e i the r b y t u m o u r s in i ts 

c o u r s e , o r b y c o n s t r i c t i o n d u e t o t i g h t gar ters o r o t h e r g a r m e n t s . 

2 . V a r i c o s e v e i n s (see p . 3 3 0 ) . 

3 . I n f l a m m a t o r y o r s e p t i c cases arise b y e x t e n s i o n o f i n f e c t i o n f r o m t issues 

r o u n d t h e v e i n , e .g . , f r o m s e p t i c w o u n d s . 

4 . S o m e t i m e s n o def ini te cause c a n b e f o u n d . 

P A T H O L O G I C A L C H A N G E S . — T h e i n f l a m m a t i o n m a y i n v o l v e o n l y t h e 

t u n i c a i n t i m a , o r m a y s p r e a d t o t h e t u n i c a m e d i a a n d a d v e n t i t i a as we l l . I n 

s i m p l e cases a c l o t f o r m s , w h i c h b e c o m e s o r g a n i z e d (see T H R O M B O S I S ) . T h e 

i n f l a m m a t i o n m a y e v e n sp r ead t o s u r r o u n d i n g t i ssues , a n d an abscess m a y 

f o r m ( H e y G r o v e s ) . 

S Y M P T O M S . — P h l e b i t i s is m o s t c o m m o n in the veins of the leg, e .g . , in t he 

f e m o r a l v e i n . Pain is felt in the line of the vein, w i t h a ha rd , c o r d - l i k e 

swel l ing . I n t h e case o f a superf icial v e i n , t h e sk in o v e r it is dark in colour 

and (Edematous. 

I f t he la rge d e e p m a i n vesse ls o f a l i m b are a f fec ted , the re is m u c h l y m p h a t i c 

o b s t r u c t i o n , t h e s l o w e d v e n o u s c i r c u l a t i o n i n v o l v i n g a g r e a t l y i nc r ea sed e x u d a -

t i o n o f l y m p h . A n oedema s imi la r t o t h a t d e s c r i b e d as f o l l o w i n g t h e r e m o v a l 

o f t h e a x i l l a r y g l a n d s wi l l m a k e its a p p e a r a n c e . The superficial veins may be 

seen to be increased in size, in o r d e r t o c a r r y o n t h e co l la te ra l c i r c u l a t i o n , a n d 

s o c o m p e n s a t e f o r t he b l o c k . In s e p t i c cases abscesses m a y d e v e l o p r o u n d t h e 

in f l amed vesse l . 

General symptoms : T h e pa t i en t has f eve r a n d sh ive r ing fits ; these s y m p t o m s 

are m o r e p r o n o u n c e d in i n f ec t ive cases . 

T r e a t m e n t . — 

T h e t r e a t m e n t o f ph leb i t i s is so s imi la r t o t h a t o f t h r o m b o s i s t h a t t he t w o 

wi l l b e c o n s i d e r e d t o g e t h e r (see below). 

T H R O M B O S I S 

B l o c k i n g o f a v e i n b y t h e f o r m a t i o n o f a b l o o d - c l o t . 

C A U S E S . — 

1. In jur ies t o t he vesse ls ; e .g . , in f rac tures , o r t h r o u g h c o m p r e s s i o n b y 

f o r m i n g ca l lus . 

2 . P h l e b i t i s ; o r e x t e n s i o n o f i n f l a m m a t i o n f r o m s u r r o u n d i n g s t ruc tures . 

3. D e g e n e r a t i o n o f t h e vessel wal l s ; v a r i c o s e v e i n s . 

4 . A n y c o n d i t i o n s t h a t p r o d u c e a b n o r m a l s l o w i n g o f t h e c i r c u l a t i o n : 

a n e m i a , d e b i l i t y , hea r t o r l u n g d i sease . 

P A T H O L O G I C A L C H A N G E S . — I f the re is an i n f l amed area o n t he vesse l 

wa l l , i t ac t s as a s o u r c e o f i r r i ta t ion , l ike a f o r e i g n b o d y , a n d fibrin is d e p o s i t e d 

u p o n i t b y t h e b l o o d , a c l o t b e i n g t hus f o r m e d . I f t h e c i r c u l a t i o n is v e r y s l o w , 

t he b l o o d s o m e t i m e s b e c o m e s s t a g n a n t b e h i n d t h e v a l v e c u s p s a n d c lo t s the re , 

e spec i a l l y i f t h e v e i n is d i l a t e d a n d t he v a l v e s d o n o t c l o s e . T h e c l o t m a y 

c o m p l e t e l y fill u p t he l u m e n o f t h e v e i n , p r e v e n t i n g a n y flow o f b l o o d t h r o u g h i t . 

T h r o m b o s i s m a y t e r m i n a t e b y : — 

1. R E S O L U T I O N . — T h e c l o t m a y b e r e m o v e d b y t h e l e u c o c y t e s , in w h i c h 

case t h e c i r c u l a t i o n t h r o u g h t h e vesse l aga in b e c o m e s n o r m a l . T h i s ra re ly 

h a p p e n s . 
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2 . O R G A N I Z A T I O N . — N e w c o n n e c t i v e t i ssue is l a id d o w n , un t i l t he c l o t 

b e c o m e s a fibrous m a s s , c o m p l e t e l y b l o c k i n g t h e v e i n . N e w b l o o d - v e s s e l s , 

h o w e v e r , g r o w i n t o t h e fibrous c l o t , a n d t o a ce r t a in e x t e n t re -es tab l i sh t h e 

c i r cu l a t i on b y f o r m i n g passages t h r o u g h i t . 

3 . E M B O L I S M . — T h e t h r o m b u s , o r pa r t o f it , m a y b e c o m e d e t a c h e d f r o m 

the vesse l wa l l , a n d ca r r i ed a w a y b y t he b l o o d - s t r e a m . T h i s free b o d y c i r c u -

la t ing in t h e b l o o d is k n o w n as an embolus, a n d is a s o u r c e o f c o n s i d e r a b l e 

danger . 

4 . D I S I N T E G R A T I O N . — T h e t h r o m b u s — g e n e r a l l y a s e p t i c o n e — m a y d i s s o l v e 
a n d b e ca r r i ed a w a y b y t he b l o o d , s p r e a d i n g i n f e c t i o n t h r o u g h the b o d y . 
A b s c e s s e s m a y f o r m e l sewhere , o r t h e p a t i e n t m a y d i e o f pycemia (genera l 
p o i s o n i n g ) . 

T H E C O L L A T E R A L C I R C U L A T I O N . — I t m u s t b e rea l i zed t h a t e v e n s h o u l d 

a m a i n v e i n b e c o m p l e t e l y b l o c k e d , t he c i r cu l a t i on is n o t en t i r e ly s t o p p e d in 

t h a t area. I f t h a t w e r e s o , t h e ar ter ial c i r c u l a t i o n w o u l d a l so cea se , n o n e w 

b l o o d c o u l d r each t h e pa r t , a n d g a n g r e n e w o u l d set in . T h i s d o e s n o t h a p p e n 

b e c a u s e t h e b r a n c h e s o f ve in s a n a s t o m o s e v e r y f ree ly , so t h a t t h e b l o o d is ab l e 

t o re turn t o t h e hear t b y w a y o f these b r a n c h v e i n s , w h i c h f o r m w h a t is k n o w n 

as t h e collateral circulation. 

S Y M P T O M S . — A definite tender point c a n b e fel t a t t he si te o f t he t h r o m b u s . 

T h e p a t i e n t c o m p l a i n s o f pain resembling cramp in t h e s u r r o u n d i n g t issues . 

T h e r e is g rea t swelling in t he pa r t b e l o w the t h r o m b u s , a n d t h e p o w e r o f 

m o v i n g t h e l i m b is t h u s m u c h i m p a i r e d . Marked enlargement of the collateral 

veins c a n b e o b s e r v e d . T h e pa t i en t ' s t e m p e r a t u r e m a y rise. 

E M B O L I S M . — E m b o l i m a y b e simple o r infective. T h e a m o u n t o f d a m a g e 

t ha t c a n b e d o n e b y an e m b o l u s d e p e n d s o n i ts na tu re , a n d o n t h e p o s i t i o n 

in w h i c h i t finally l o d g e s . I f i t o c c l u d e s a n a r t e ry w h i c h f o r m s t h e o n l y b l o o d -

s u p p l y o f an i m p o r t a n t o r g a n , t he results are l i k e l y t o b e fatal , s ince t he pa r t 

thus d e p r i v e d o f its b l o o d - s u p p l y degenera tes a n d d ies . A s ep t i c e m b o l u s 

causes t he f o r m a t i o n o f an abscess in t h e area w h e r e i t l o d g e s . 

T h e m o s t usua l s i tua t ions in w h i c h an e m b o l u s m a y l o d g e a n d g i v e r ise 

t o ser ious d a n g e r are : — 

1. T h e pulmonary artery ( c aus ing s u d d e n d e a t h b e c a u s e all o u t f l o w f r o m the 

r ight s ide o f t h e hea r t is s t o p p e d ) . 

2 . O n e o f t h e coronary arteries, a l so caus ing s u d d e n d e a t h , as these are "end-

a r te r i es ' , t h a t i s , t h e y d o n o t a n a s t o m o s e w i t h o t h e r ar ter ies , o r t o a n y e x t e n t 

w i t h e a c h o the r , so t h a t t h a t p a r t o f t he hea r t w h i c h is d e p r i v e d o f i ts b l o o d -

s u p p l y is u n a b l e t o w o r k a t al l . 

3. T h e brain, g e n e r a l l y in t h e m i d d l e ce reb ra l a r t e ry . So f t en ing o f t h e a rea 

s u p p l i e d f o l l o w s , w i t h resul t ing h e m i p l e g i a (see p . 1 1 5 ) . 

4 . O n e o f the vessels of the lung, c aus ing pa in , dyspnoea , o r haemoptys i s . 

T r e a t m e n t of Ph leb i t i s a n d T h r o m b o s i s 

G E N E R A L T R E A T M E N T . — T h e p a t i e n t is k e p t in b e d f o r a t leas t s ix w e e k s , 

w i t h t he l i m b ra ised. B e l l a d o n n a a p p l i c a t i o n s are u s e d t o re l ieve pa in . 

S U R G I C A L T R E A T M E N T . — I n recur ren t cases o f ph leb i t i s in superf ic ia l 

ve in s , t h e l a t t e r are s o m e t i m e s e x c i s e d . 

P H Y S I C A L T R E A T M E N T . — O u r a i m in b o t h ph leb i t i s a n d t h r o m b o s i s is 

t o assist t h e re turn o f t h e b l o o d t o t h e hea r t b y w a y o f t h e co l la te ra l c i r cu -

la t ion . W e h a v e a l w a y s , h o w e v e r , t o b e a r in m i n d t w o p o i n t s : ( 1 ) In phle-

bitis, the danger of clot formation. ( 2 ) In thrombosis, that of dislodging an 

imperfectly organized thrombus, a n d so se t t ing free an e m b o l u s w h i c h m a y b r i n g 

a b o u t a ser ious , o r e v e n a fa ta l , resul t . 
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W e m u s t r e m e m b e r , t he re fo re : — 

1. T h a t in a case of phlebitis, nothing must be done which could possibly increase 

the inflammation. T h e c o n d i t i o n m u s t n o t , o f c o u r s e , b e t r e a t e d d u r i n g t h e 

a c u t e s t age , a n d t he area o f t h e d i s ea sed v e i n s h o u l d a l w a y s b e g i v e n a w i d e 

b e r t h . 

2 . T h a t i f in a n y p a t i e n t w h o is b e i n g t r e a t e d b y m a s s a g e , e .g . , o n e w i t h a 

f rac tu re , a ca se o f anaemia, o r a w o m a n af ter c h i l d b i r t h , any of the symptoms 

of thrombosis should arise, the treatment must be immediately discontinued, 

a n d t he m a t t e r r e p o r t e d t o t h e d o c t o r , t h e p a t i e n t b e i n g in t h e m e a n t i m e 

i n s t ruc t ed t o r e m a i n in b e d , a n d k e e p as q u i e t as p o s s i b l e . T h i s s h o u l d b e d o n e 

i f t he masseuse has e v e n a s u s p i c i o n o f t he f o r m a t i o n o f a t h r o m b u s — s h e 

s h o u l d n o t w a i t t o b e sure . N o o n e w a n t s t o t r o u b l e t h e d o c t o r unneces sa r i l y , 

b u t t he r e s p o n s i b i l i t y o f n e g l e c t i n g t o s e n d f o r h i m in a case o f th is k i n d is 

o n e n o masseuse s h o u l d a s s u m e . 

3 . T h a t , in cases w h e r e a c l o t has f o r m e d , no treatment must be given until it 

is firmly organized. I t is f o r t h e d o c t o r t o d e c i d e w h e n th is has t a k e n p l a c e . 

I f t h e t h r o m b u s has b e e n o f t h e i n f ec t i ve v a r i e t y , t h e t r e a t m e n t m u s t b e 

de fe r red f o r a sti l l l o n g e r p e r i o d . 

D r . Menne l l cons ide r s t h a t in a sep t i c t h r o m b o s i s , m a s s a g e m a y b e g i v e n 

ca re fu l l y a b o u t f o u r w e e k s af ter t he s y m p t o m s h a v e c e a s e d t o sp r ead , a n d 

a c t i v e m o v e m e n t s t w o w e e k s la ter ; w h i l e in s ep t i c t h r o m b o s i s m a s s a g e s h o u l d 

n o t b e b e g u n f o r a t leas t tw r o m o n t h s , m a s s a g e o f t h e w h o l e l i m b n o t t a k i n g 

p l a c e t i l l t he f o u r t h m o n t h . * Les s e x p e r i e n c e d w o r k e r s wi l l b e wi se t o p o s t -

p o n e t he b e g i n n i n g o f t r e a t m e n t f o r a n o t h e r w e e k o r t e n d a y s in all t hese c a s e s . 

M E T H O D O F T R E A T M E N T . — 

T H R O M B O S I S . — S i n c e o u r p u r p o s e is t h e ass i s tance o f v e n o u s a n d l y m p h a t i c 

c i r c u l a t i o n , t h e m o s t useful m a n i p u l a t i o n o f all w i l l b e e fneurage . 

W e shall b e g i n l i g h t l y , ca re fu l ly a v o i d i n g t he area o f t he v e i n in w h i c h 

t h e o r g a n i z e d c l o t is s i t ua t ed ; t h a t is , w e shal l c a r r y o u r s t r o k i n g r o u n d , b u t 

n o t o v e r , i t . I f t he t h r o m b u s is s i t ua t ed in o n e o f t h e d e e p v e i n s o f t h e l e g , 

e .g . , in the p o s t e r i o r t ib i a l v e i n , w e shal l be a b l e t o m a s s a g e t he t h i g h , a n d a l so 

t h e f ron t a n d o u t e r s ide o f t he l eg . I f t h e f e m o r a l v e i n is a f fec ted , w e m u s t 

a v o i d t he inner s ide o f t h e t h i g h , e s p e c i a l l y S c a r p a ' s t r i ang le , o r i f t he p o p l i t e a l 

v e i n , t h e p o p l i t e a l s p a c e . 

A f e w d a y s la ter , gen t l e k n e a d i n g s m a y b e a d d e d , a n d in t w o t o th ree w e e k s , 

careful a c t i v e m o v e m e n t s . T h e s e wi l l assist v e n o u s re turn b y e x e r t i n g pressure 

o n t he vesse l s , b u t s ince s u c h pressure m u s t o f nece s s i t y fall o n t h e a f fec ted 

v e i n as we l l as o n t h e o the r s , i t is n o t w i se t o p e r m i t these m o v e m e n t s un t i l 

all p o s s i b i l i t y o f e m b o l i s m has d i s a p p e a r e d . 

I n o l d - s t a n d i n g cases , w h e r e a firmly organized t h r o m b u s is g i v i n g rise t o 

l y m p h a t i c c o n g e s t i o n a n d seve re o e d e m a , t h e effleurage a n d k n e a d i n g m u s t b e 

g i v e n deeply and firmly, as d e s c r i b e d o n p a g e 3 3 3 . T h e p o s i t i o n o f t h e p a t i e n t 

b e f o r e a n d d u r i n g t r e a t m e n t s h o u l d b e t h e s a m e as t h a t f o r v a r i c o s e ve in s 

(see below). 

T h e pa t i en t , w h e n a l l o w e d t o w a l k , s h o u l d b e g i n b y d o i n g a v e r y l i t t le a t 

a t i m e . W e m u s t n o t f o r g e t t h a t t h e l a c k o f e x e r c i s e wi l l p r e d i s p o s e t o 

w e a k n e s s a n d e v e r s i o n o f t h e f o o t . 

P H L E B I T I S . — S i m i l a r t r e a t m e n t is g i v e n , t h e o n l y d i f ference b e i n g in t h e 

d a t e c h o s e n f o r i ts c o m m e n c e m e n t . T h i s , h o w e v e r , is so en t i r e ly a m a t t e r f o r 

t he p h y s i c i a n t o d e c i d e in e a c h i n d i v i d u a l ca se , t h a t i t is i m p o s s i b l e t o d o g m a t i z e 

o n t he s u b j e c t . T h e area o f t h e i n f l amed v e i n s h o u l d b e g i v e n a v e r y w i d e 

be r th . 

* Principles and Practice of Massage. 
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P H L E G M A S I A A L B A D O L E N S 

(See C h a p t e r X X I I I , p . 4 1 2 ) 

V A R I C O S E V E I N S 

A c o n d i t i o n in w h i c h t h e v e i n s b e c o m e d i l a t ed , l e n g t h e n e d , a n d t o r t u o u s , 

w i t h i n c o m p e t e n t v a l v e s . 

C A U S E S . — 

1 . H e r e d i t y is s o m e t i m e s a f ac to r . 

2 . O c c u p a t i o n s necess i t a t ing c o n s t a n t standing, as t h o s e o f nurses , s h o p -

assis tants , e t c . , p r e d i s p o s e t o th is c o n d i t i o n . T h e ve in s are c o n t i n u a l l y o v e r -

d i s t e n d e d , b e c a u s e t h e f o r c e o f g r a v i t y t e n d s t o k e e p t he b l o o d in t he l o w e r 

par t s o f t he b o d y . In walking, t h e pressure o f t he m u s c l e s o n t he vesse ls , a n d 

the d e e p e n e d resp i ra t ion , c aus ing inc reased c h a n g e s o f pressure in t he t h o r a x , 

he lp v e n o u s re turn , a n d so p r e v e n t th is c o n g e s t i o n . 

3 . A n y t h i n g the re fo re w h i c h h inders resp i ra t ion o r l imi t s its r ange wi l l f o r 

t h e s a m e reason p r e d i s p o s e t o t he d i sease . 

4 . A n y c o n d i t i o n w h i c h raises pressure in t h e a b d o m e n a n d so i m p e d e s t h e 

re turn o f b l o o d f r o m the l egs , e .g. , p r e g n a n c y o r t u m o u r s , wi l l h a v e t h e s a m e 

effect ; a l so t i gh t co r se t s o r gar te rs . 

P A T H O L O G I C A L C H A N G E S . — 

1 . T h e s a p h e n o u s v e i n s are m o s t o f t en a f fec ted . T h e v e i n s o f t he r e c t u m 

also suffer (haemor rho ids ) . 

2 . T h e ve ins d i la te a n d l e n g t h e n , o w i n g t o t h e inc reased pressure o f b l o o d 

in t h e m . T h e y b e c o m e t w i s t e d , a n d b e c a u s e o f t h e d i l a t a t i on , t h e v a l v e s a re 

d r a w n apar t , a n d b e c o m e i n c o m p e t e n t . A v i c i o u s c i rc le is set u p , t h e 

ineffectual v a l v e s p e r m i t t i n g r egu rg i t a t i on , a n d t he inc reased a m o u n t o f b l o o d 

thus lef t in t he ve in s still fur ther d i l a t ing t h e m a n d d r a w i n g t he v a l v e - c u s p s 

still far ther apa r t . 

3 . T h e wal l s o f t he v e i n s degene ra t e , a n d the m u s c u l a r c o a t a t roph ie s , w h i l e 

t he o u t e r c o a t is h y p e r t r o p h i e d . 

S Y M P T O M S . — T h e p a t i e n t c o m p l a i n s o f pain, aching, a n d fatigue in t h e 

l e g s ; s o m e t i m e s a l so o f gastrocnemius cramp (see p . 1 9 1 ) , i f t he d i l a t e d v e i n s 

lie d e e p l y a m o n g the m u s c l e s . T h e appearance o f t he v e i n s is as d e s c r i b e d 

a b o v e . 

T h e r e is congestion in t h e l i m b , d u e t o t he e n g o r g e m e n t o f t h e d i l a t e d ve in s ; 

a lso oedema, b e c a u s e t he pressure in t he capi l la r ies is a b n o r m a l l y h igh , o n 

a c c o u n t o f t he inc reased res is tance in t he v e i n s , so t h a t the re is g rea te r 

e x u d a t i o n o f l y m p h . 

C O M P L I C A T I O N S . — 

1 . E c z e m a , pann icu l i t i s , a n d v a r i c o s e u lcers o c c u r in n e g l e c t e d cases . T h e 

la t te r heal s l o w l y o r n o t a t al l . 

2 . T h r o m b o s i s o r ph leb i t i s (see p . 3 2 7 ) . 

3 . R u p t u r e o f a v a r i c o s e v e i n ; haemorrhage . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — 

1 . R E S T . — P e r i o d s o f rest are r equ i r ed , t he p a t i e n t b e i n g r e c u m b e n t , w i t h 

t he legs ra ised. I f h is o c c u p a t i o n pu t s t o o m u c h strain o n h i m , he s h o u l d 

c h a n g e i t , i f pos s ib l e . 

2 . S U P P O R T . — W h e n t h e p a t i e n t is u p , e las t ic s t o c k i n g s o r c r e p e b a n d a g e s 

are gene ra l ly a d v i s e d . T h e s e s h o u l d b e p u t o n b e f o r e t h e p a t i e n t rises in t h e 

m o r n i n g , a n d n o t r e m o v e d un t i l he g o e s t o b e d a t n igh t . 

P H Y S I C A L T R E A T M E N T . — 

P O S I T I O N O F P A T I E N T . — L y i n g o r ha l f - ly ing , t he legs b e i n g wel l ra i sed . 
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T h e b a n d a g e s h o u l d n o t b e r e m o v e d un t i l t he p a t i e n t has b e e n p l a c e d in th i s 

p o s i t i o n , a n d i t s h o u l d b e r e a p p l i e d b e f o r e he r ises. I f p o s s i b l e , h e m a y b e 

lef t t hus f o r a b o u t ha l f an h o u r b e f o r e t r e a t m e n t , so tha t t h e re turn o f t h e 

b l o o d a n d l y m p h f r o m t h e legs m a y b e ass is ted b y g r a v i t y . 

M A S S A G E . - — I t is r a re ly t ha t a p a t i e n t c o m e s f o r t r e a t m e n t f o r v a r i c o s e 

ve in s a l o n e . W e m o r e o f t e n h a v e t o t a k e t h e m i n t o a c c o u n t w h e n d e a l i n g 

w i t h o t h e r a i l m e n t s . O u r a i m , as in ph leb i t i s a n d t h r o m b o s i s , is t o h e l p t h e 

co l la te ra l c i r c u l a t i o n . T h e a u t h o r d o e s n o t p e r s o n a l l y c o n s i d e r i t w i se t o c a r r y 

the m a n i p u l a t i o n s over t h e a f fec ted ve in s i f l y i n g super f ic ia l ly , t h o u g h s o m e 

w o r k e r s d o s o , b u t o n l y above a n d around t h e m . A v a r i c o s e v e i n m a y q u i t e 

eas i ly b e c o m e in f l amed , o r a t h r o m b u s m a y f o r m , a n d i t c e r t a i n l y is n o t w o r t h 

w h i l e t o r i sk s u c h an a c c i d e n t . 

If, f o r i n s t ance , t h e s h o r t s a p h e n o u s v e i n b e a f fec ted , e fneurage a n d k n e a d i n g 

m a y b e g i v e n t o t h e t h i g h , k n e a d i n g in t h e area o f t h e an te r io r t ib i a l g r o u p o f 

m u s c l e s , a n d careful effleurage a l o n g s i d e , b u t n o t o v e r , t h e d i l a t e d vesse l . 

V i b r a t i o n s are s o m e t i m e s r e c o m m e n d e d . I n seve re cases , i t is b e t t e r n o t t o 

t r ea t t h e l o w e r leg a t al l . 

E X E R C I S E S . — T h e s e are a m u c h m o r e s a t i s f ac to ry f o r m o f t r e a t m e n t . 

A n y t h i n g w h i c h he lps v e n o u s re turn wi l l b e useful . 

1. Breathing Exercises s h o u l d b e u s e d f ree ly . 

2 . Passive Movements, s u c h as F o o t - r o l l i n g , K n e e - b e n d i n g a n d - s t r e t ch ing , 

L e g - r o l l i n g , a n d T r u n k - r o l l i n g m a y b e g i v e n , q u i c k l y , b u t n o t t o o v i g o r o u s l y . 

3 . Active Movements f o r all j o i n t s o f t he l o w e r l i m b s h o u l d b e p r a c t i s e d , 

in l y i n g o r ha l f - ly ing . F e w exe rc i ses s h o u l d b e g i v e n in s t a n d i n g ; i f t h e y are 

g i v e n at all in th i s p o s i t i o n , t h e p a t i e n t s h o u l d b e w e a r i n g his b a n d a g e s . I n 

t he s l ighter cases , h o w e v e r , d a n c i n g exe rc i se s , o r s u c h as en ta i l c o n s t a n t use 

o f t h e m u s c l e s o f t he legs a n d fee t , are u s e f u l ; b u t t h e p a t i e n t m u s t n o t s t a n d 

a b o u t b e t w e e n exe rc i s e s . 

S U R G I C A L T R E A T M E N T . — S e v e r e cases, o r t h o s e in w h i c h i t is essent ia l 

t h a t t h e p a t i e n t s h o u l d b e a b l e t o c o n t i n u e an o c c u p a t i o n i n v o l v i n g m u c h 

s t and ing , m a y b e t r e a t e d b y o p e r a t i o n , w h i c h cons i s t s o f r e m o v a l o f t h e o f fend-

ing v e i n s . O t h e r cases are n o w t r e a t e d b y ce r t a in k i n d s o f i n j ec t i ons . 

E M E R G E N C Y T R E A T M E N T O F A B U R S T V A R I C O S E V E I N . — R u p t u r e 

o f a v a r i c o s e v e i n m a y t a k e p l a c e as t h e resul t o f a s l igh t i n ju ry , t h e w e a k e n e d 

wal l s g i v i n g w a y eas i ly , o r b y e ros ion o f t h e wa l l b y an u lce r . T h e haemor-

rhage m a y b e v e r y seve re , a n d measures m u s t b e t a k e n t o s t o p i t a t o n c e . T h e 

b l o o d e scapes f r o m b o t h t h e p r o x i m a l a n d d is ta l ends o f t h e v e i n , t h e i n c o m -

p e t e n t v a l v e s b e i n g u n a b l e t o p r e v e n t r egu rg i t a t i on . 

S h o u l d s u c h an a c c i d e n t o c c u r , t h e p a t i e n t is t o b e p l a c e d in t h e l y i n g 

p o s i t i o n w i t h t h e l i m b we l l ra ised . T h e o p e r a t o r ' s t h u m b s h o u l d b e p re s sed 

f i rmly o n t h e w o u n d . A p a d c o n s i s t i n g o f a h a n d k e r c h i e f f o l d e d u p t i g h t l y , 

o r several t h i cknesses o f l inen w r a p p e d r o u n d a c o r k o r s imi la r o b j e c t s h o u l d 

t h e n b e p l a c e d o n t h e w o u n d , a n d b a n d a g e d f i rmly i n t o p o s i t i o n . I f th is d o e s 

n o t s t o p t h e b l e e d i n g , n a r r o w b a n d a g e s s h o u l d b e a p p l i e d t o t h e l i m b b o t h 

a b o v e a n d b e l o w the s i te o f t h e in ju ry . T h e p a t i e n t s h o u l d r e m a i n in th i s 

p o s i t i o n unt i l t he a r r iva l o f t h e d o c t o r . 

H E M O R R H O I D S 

(Piles) 

T h i s n a m e is g i v e n t o v a r i c o s e ve in s in t h e r e g i o n o f the r e c t u m a n d anus . 

E T I O L O G Y . — H a e m o r r h o i d s o c c u r m o s t o f t e n in y o u n g m e n , in p r e g n a n t 

w o m e n , o r in p e o p l e w h o l e a d a s e d e n t a r y l i fe . 

C A U S E S . — H e r e d i t y a p p e a r s t o b e a f ac to r . Haemor rho ids are c a u s e d b y 
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a n y t h i n g w h i c h raises t h e b l o o d - p r e s s u r e in t he ve in s o f t he p o r t a l s y s t e m — 

por t a l c o n g e s t i o n , t u m o u r s in t he p e l v i s , p r e g n a n c y , d iseases o f t he l ive r , hear t , 

l ungs , o r k i d n e y s , c h r o n i c c o n s t i p a t i o n , e t c . 

Haemor rho ids m a y b e ex t e rna l o r in t e rna l—tha t is , t h e y m a y b e o u t s i d e 

t h e anal sph inc t e r b e n e a t h t he sk in , o r ins ide t h e sph inc t e r b e n e a t h t h e m u c o u s 

m e m b r a n e . 

S Y M P T O M S . — I n appearance t he haemorrhoids are b lu i sh l u m p s , so f t as a 

rule ; ha rdness a n d t ende rness i n d i c a t e t h r o m b o s i s . External piles c ause 

i r r i ta t ion a n d p a i n ; t h o s e s i t ua t ed internally c ause severe r s y m p t o m s . T h e r e 

is pain and aching after defalcation, a n d o f t e n b l e e d i n g . E i t h e r v a r i e t y m a y 

b e c o m p l i c a t e d b y inflammation, suppuration, o r thrombosis. In te rna l p i les 

m a y l ead t o prolapse of the rectum, t h a t is , t o a s l i pp ing d o w n o f pa r t o f t he 

rec ta l m u c o u s m e m b r a n e t h r o u g h t h e anus t o t h e e x t e r i o r , o r t o anal fissure, 

i .e . , c r a c k s in t h e ana l m u c o u s m e m b r a n e b e t w e e n t h e p i les . T h i s , i f p re sen t , 

causes sha rp p a i n af te r defaecat ion. 

T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — 

1. T h e p a t i e n t s h o u l d a t all co s t s a v o i d c o n s t i p a t i o n ; t o th is e n d he s h o u l d 

t a k e p l e n t y o f exe rc i s e , a n d s h o u l d f o l l o w a n y ins t ruc t ions t he d o c t o r m a y 

g i v e h i m as t o d i e t o r m e d i c i n e s . 

2 . A s regards l o c a l t r e a t m e n t , spec ia l o i n t m e n t s are r equ i red . 

S U R G I C A L T R E A T M E N T . — 

1. O P E R A T I V E . — E x t e r n a l haemorrhoids are n o t as a rule t r e a t e d b y o p e r a -

t i o n ; in te rna l o n e s are r e m o v e d o r l i ga tu red . 

2 . I N J E C T I O N S o f ce r t a in subs t ances i n t o t h e d i s t e n d e d v e i n s are s o m e -

t i m e s g i v e n . 

P H Y S I C A L T R E A T M E N T . — T h e a i m s o f t r e a t m e n t are : — 

1. T o i m p r o v e t h e c i r c u l a t i o n gene ra l ly , e spec i a l l y t h e p o r t a l c i r cu l a t i on , 

assis t ing v e n o u s re turn f r o m the a b d o m e n a n d p e l v i s ; a l so t o d e p l e t e these 

r eg ions as m u c h as p o s s i b l e , b y caus ing t h e b l o o d t o flow e l sewhere ; t h a t i s , 

t o t he m u s c l e s in o t h e r pa r t s o f t h e b o d y . 

2 . T o p r e v e n t c o n s t i p a t i o n . 

M E T H O D O F T R E A T M E N T . — A s c h e m e o f v i g o r o u s genera l exe rc i se s , f ree, 

res is ted, o r b o t h , is b e s t f o r these pa t i en t s , e spec i a l l y i f t h e y l e a d s e d e n t a r y 

l ives . Spec i a l a t t e n t i o n s h o u l d b e p a i d t o t h e f o l l o w i n g p o i n t s : — 

1. Exercises for constipation s h o u l d a l w a y s b e i n c l u d e d , b u t t h e y m u s t 

n o t b e s u c h as rep le te t h e a b d o m e n o r p e l v i s . S u c h m o v e m e n t s as t he f o l l o w i n g 

are su i t ab le : ( 1 ) A l l t r u n k - r o t a t i o n s , in neut ra l o r d e p l e t i v e p o s i t i o n s . ( 2 ) 

C rook -ha l f - l y ing o r c r o o k - s i d e - l y i n g A b d o m i n a l c o n t r a c t i o n s . ( 3 ) C r o o k -

ha l f - ly ing ( w i t h ra i sed p e l v i s ) A l t e r n a t e p e l v i c - r o t a t i o n . ( 4 ) W i n g - h i g h - r i d e -

s toop - s i t t i ng T r u n k - b a c k w a r d - d r a w i n g t o t he ve r t i ca l . ( 5 ) H a l f - l y i n g L e g -

ro l l ing w i t h an u p w a r d j e r k ( A r v e d s o n ) . O r o t h e r exe rc i ses f r o m the lists in 

C h a p t e r X X I I I m a y b e c h o s e n , a l w a y s p r o v i d e d t h e y are n o t r ep l e t ive . 

2 . Trunk movements to improve portal circulation. Back - r a i s ings , s ide-

b e n d i n g s , t r unk - ro t a t i ons , t runk- ro l l ings (pass ive o r a c t i v e ) , e t c . M a n y 

' s t r a i g h t ' a b d o m i n a l exe rc i ses t e n d t o b e r ep le t ive ; i f s o , t h e y s h o u l d b e 

a v o i d e d . 

3. Deep breathing exercises are v a l u a b l e in assis t ing v e n o u s re turn t o t h e 

hear t . 

4 . Definitely depletive exercises s h o u l d a l so b e g i v e n : e .g. , s u c h as e m p l o y 

t he a r m a n d b a c k m u s c l e s , o r t h e g lu te i ; o r e x e r c i s e s in s t o o p p o s i t i o n s a n d 

c r o o k - s i t t i n g p o s i t i o n s w h i c h c o m p r e s s t h e a b d o m i n a l c a v i t y . ( T h e la t te r , 

h o w e v e r , are o p e n t o t h e o b j e c t i o n tha t t h e y raise t h e pressure in t h e abdomen, 
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a n d m a y thus p r e v e n t r e tu rn o f b l o o d f r o m t h e pelvis.) A r m a n d h e a d 

e x e r c i s e s m a y b e g i v e n in c r o o k - l y i n g o r f o r w a r d - l y i n g , s i n c e in t h e s e 

p o s i t i o n s g r a v i t y wi l l n o t o p p o s e t h e v e n o u s c i r c u l a t i o n . 

I l l O B S T R U C T I O N O F L Y M P H A T I C S : ( E D E M A 

A l l ' s w e l l i n g ' is o e d e m a , s ince t h e l a t t e r cons i s t s o f t h e p r e s e n c e o f a n e x c e s -

s ive a m o u n t o f l y m p h in s o m e p a r t o f t h e b o d y , w h e t h e r th i s ar ises , as in 

i n f l a m m a t o r y p roce s se s , f r o m a s l o w i n g o r s tasis o f t h e b l o o d c i r cu l a t i on , s o 

t h a t m o r e f luid is e x u d e d f r o m t h e capi l la r ies t h a n w o u l d n o r m a l l y b e t h e c a s e , 

o r f r o m o b s t r u c t i o n o f t he l y m p h a t i c vesse ls o r g l a n d s , so t h a t t h e e x u d e d fluid 

c a n n o t e s c a p e f r o m t h e pa r t . 

( E d e m a d u e t o v e n o u s stasis has b e e n c o n s i d e r e d in c o n n e c t i o n w i t h t h e 

spec ia l c o n d i t i o n s in w h i c h i t ar ises . W e h a v e n o w t o c o n s i d e r t h o s e o e d e m a t o u s 

s ta tes w h i c h are d u e t o ac tua l d a m a g e t o , o r in te r fe rence w i t h , t h e f u n c t i o n 

o f l y m p h a t i c vesse ls o r g l a n d s . T h e c o m m o n e s t c o n d i t i o n o f th i s k i n d is t h e 

in tense oedema o f t h e a r m af ter r e m o v a l o f c a n c e r o u s l y m p h - g l a n d s in t h e ax i l l a . 

( E D E M A O F T H E A R M A F T E R R E M O V A L O F T H E A X I L L A R Y G L A N D S I N C A S E S O F 

C A R C I N O M A O F T H E B R E A S T 

C a r c i n o m a ( c a n c e r ) o f t h e b reas t g e n e r a l l y o c c u r s in m i d d l e - a g e d w o m e n . 

I t beg ins in t h e m a m m a r y g l a n d , sp reads t o skin , fasc ia , a n d m u s c l e s in t h e 

ches t , a n d la ter t o t h e l y m p h - g l a n d s , first t o t h e a x i l l a r y set , a n d la ter t o t h e 

c e r v i c a l a n d m e d i a s t i n a l g l a n d s . U l t i m a t e l y , m o r e r e m o t e pa r t s o f t h e b o d y 

m a y b e c o m e i n v o l v e d . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — T h e o p e r a t i o n cons i s t s o f r e m o v a l o f t h e 

m a m m a r y g l a n d , w i t h p a r t o f t h e pec to ra l i s m a j o r a n d o f t h e sk in a n d fasc ia 

o f t h e ches t ; a n d a l so o f t h e a x i l l a r y g l a n d s o n t h e a f fec ted s ide . 

P O S T - O P E R A T I V E C O N D I T I O N . — T h e r e m o v a l o f t h e ax i l l a ry g l a n d s has 

d e s t r o y e d m o s t o f t he channe l s b y w h i c h t he l y m p h re turns f r o m t h e a r m . 

T h e r e is, t he re fo re , an in tense l y m p h a t i c c o n g e s t i o n , w h i c h causes t h e a r m t o 

be m u c h swo l l en , ha rd , t ende r , a n d pa infu l . T h e j o i n t s are stiff, a n d m o v e m e n t 

i m p o s s i b l e . T h e r e m a y a lso b e swe l l ing o v e r t h e f ron t o f t h e c h e s t a n d t h e 

b a c k o f t h e shou lde r . T h e oedema pers is ts unt i l t h e l y m p h has f o r c e d n e w 

channe l s f o r i t se l f t h r o u g h t h e ax i l l a t o t h e s u b c l a v i a n g l a n d s , o r i f these a l so 

h a v e b e e n r e m o v e d , t o t h e t h o r a c i c o r r igh t l y m p h a t i c d u c t . 

P H Y S I C A L T R E A T M E N T . — O u r a i m , the re fo re , is t o f o r c e o n t he l y m p h , 

so as n o t o n l y t o re l ieve c o n g e s t i o n in t he a r m f o r t he t i m e be ing , b u t a l so t o 

he lp in t he f o r m a t i o n o f t he n e w p a t h s b y rais ing t h e pressure in t h e l y m p h a t i c 

vesse ls . 

P O S I T I O N O F P A T I E N T . — T h e pa t i en t s h o u l d b e l y i n g d o w n , w i t h t h e a r m 

s u p p o r t e d o n p i l l o w s , a n d so ra ised t h a t g r a v i t y m a y assist t h e l y m p h a t i c flow. 

I t is a g o o d p l an f o r t h e p a t i e n t t o lie w i t h t h e a r m t h u s ra ised f o r fifteen t o 

t w e n t y m i n u t e s b e f o r e t h e t r e a t m e n t is b e g u n . 

M A S S A G E . — T h e m o s t i m p o r t a n t m a n i p u l a t i o n is slow deep effleurage. T h i s 

s h o u l d b e b e g u n a t t h e u p p e r pa r t o f t he a r m , so as t o e m p t y t h e l y m p h a t i c s 

in t h a t area . T h e pa r t i m m e d i a t e l y b e l o w this s h o u l d n e x t b e t r ea ted , t o 

press t he l y m p h o n i n t o t he vesse ls a b o v e w h i c h h a v e a l r e a d y b e e n c l ea red , 

af ter w h i c h a re turn s h o u l d b e m a d e t o th is u p p e r r eg ion . T h e masseuse s h o u l d 

w o r k o n th is p r inc ip l e all d o w n the a r m , f o r e a r m , a n d h a n d . T h e a r m wi l l b e 

c o n s i d e r a b l y r e d u c e d in size b y t h e e n d o f t h e t r e a t m e n t , b u t t he masseuse 

m u s t n o t b e d i s a p p o i n t e d t o find i t as b a d as e v e r n e x t d a y — a n d i n d e e d f o r 

m a n y d a y s . 
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Kneading, slow and deep, s h o u l d b e t r i ed n e x t , a n d frictions s h o u l d b e 

g i v e n r o u n d t h e j o i n t s , a n d o n t h e m u s c l e s t h e m s e l v e s in o l d eases w h e r e t h e 

swel l ing is v e r y ha rd . 

S imi lar m a n i p u l a t i o n s are u s e d i f t he swe l l ing is a l so p resen t o v e r t h e 

pa t i en t ' s ches t , b a c k , a n d s ide . T h e efneurage m u s t f o l l o w a c c u r a t e l y t h e 

d i r ec t i on o f t h e l y m p h a t i c s in these par t s . 

M O V E M E N T S . — A s s o o n as pos s ib l e , gen t l e passive movements a re a d d e d 

af ter t h e m a s s a g e , t o inc rease t h e v e n o u s a n d l y m p h a t i c flow, a n d p r e v e n t 

p e r m a n e n t stiffness in t h e j o i n t s . A s t h e c o n d i t i o n i m p r o v e s , gen t l e active 

movements m a y b e g i v e n . 

L A T E R T R E A T M E N T . — I n these cases , w h e n t h e o e d e m a has f inal ly s u b s i d e d , 

a n d t h e c i r cu l a t i on is n o r m a l , pa s s ive m o v e m e n t s a n d a c t i v e exe rc i ses wi l l 

h a v e t o b e g i v e n t o s t r e t ch a dhe s ions a n d rega in t h e m o v e m e n t s o f t h e a r m . 

T h e s t r e t ch ing m u s t b e ca r r i ed o u t g r a d u a l l y a n d n o t t o o f o r c i b l y , a n d t h e 

a c t i v e exe rc i ses m u s t b e c h o s e n so as n o t t o p r o d u c e t o o v i o l e n t a d r a g o n t he 

t issues . T h e p a t i e n t m a y b e g i n w i t h ' c r a w l i n g u p t h e w a l l ' , a r m - s w i n g i n g 

exerc i ses , a n d 2 - A r m - b e n d i n g a n d -s t re tch ing . / / there is the least sign of a return 

of the swelling or pain, all treatment must cease until the surgeon has seen the 

patient. R e c u r r e n c e o f t h e o r ig ina l t r o u b l e is u n f o r t u n a t e l y n o t u n c o m m o n , 

e v e n af ter severa l y e a r s . I t is a l so w i se t o seek a d v i c e b e f o r e a t t e m p t i n g 

m a s s a g e in t h e i m m e d i a t e n e i g h b o u r h o o d o f t he scar . 
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CHAPTER XXI 

BLOOD DISEASES 

Anaemia : Chlorosis—Pernicious anaemia. Plethora. Haemophilia. Purpura. 

A N i E M I A 

A N E M I A is a c o n d i t i o n d u e e i ther t o a d i m i n u t i o n o f t h e t o t a l q u a n t i t y o f 

b l o o d in t h e b o d y , o r t o a d e f i c i e n c y in its q u a l i t y . I t m a y b e d i v i d e d i n t o 

t w o c lasses , primary a n d secondary anaemias. 

1 . S e c o n d a r y anaemia o c c u r s as t h e resul t o f s o m e o t h e r d isease o r i n j u r y — 

haemorrhage ; s t a r v a t i o n , w h e t h e r f r o m i n a b i l i t y t o o b t a i n f o o d , o r i nab i l i t y 

t o s w a l l o w o r ass imi la te it, b e c a u s e o f s o m e af fec t ion o f t h e a l i m e n t a r y t r a c t ; 

i n f e c t i o n s — t y p h o i d f e v e r o r ma la r i a ; p o i s o n i n g , e .g. , b y l e a d ; a n d v a r i o u s 

o t h e r causes . T h e t r e a t m e n t is t h a t o f t h e cause , a n d w e h a v e n o fu r the r 

c o n c e r n w i t h i t here . 

2 . P r i m a r y anaemia i nc ludes t w o d i s t inc t f o r m s : (a) Ch loros i s ; a n d (b) 

P e r n i c i o u s anaemia. 

C H L O R O S I S 

T h i s is t h e c o n d i t i o n gene ra l l y k n o w n as ' a n a e m i a ' . I t o c c u r s in y o u n g 

gir ls , t h e e x a c t c ause b e i n g m u c h in d i s p u t e . 

E T I O L O G Y . — 

A G E A N D S E X . — G i r l s , o f t h e age o t 1 4 t o 2 1 , are g e n e r a l l y t h e v i c t i m s , 

t h o u g h t h e t r o u b l e m a y o c c u r later . 

P R E D I S P O S I N G C A U S E S . — T h e d isease a t t a c k s m o s t o f t en t h o s e w h o are 

o v e r w o r k e d a n d u n d e r f e d , e s p e c i a l l y gir ls w h o c o m e f r o m t h e c o u n t r y t o t h e 

t o w n s t o w o r k in s h o p s o r f ac to r i es , o r t o e n g a g e in a n y o t h e r o c c u p a t i o n w h i c h 

en ta i l s l o n g hour s , a n d a l l o w s o f l i t t le t i m e f o r fresh air o r exe rc i s e . T h e s e 

gir ls are o f t en b a d l y fed , t a k i n g h a s t y a n d i l l - chosen m e a l s in sho r t in te rva l s 

b e t w e e n the i r hou r s o f w o r k . T h e r i cher c lasses , h o w e v e r , are n o t i m m u n e . 

T H E A C T U A L C A U S E is u n k n o w n . A p p a r e n t l y t h e b o d i l y d e v e l o p m e n t 

w h i c h t a k e s p l a c e in w o m e n a t th i s t i m e o f life ca l l s f o r an i nc r ea sed a m o u n t 

o f b l o o d ; a n d , in s o m e , t h e b l o o d - f o r m i n g o r g a n s — e s p e c i a l l y t h e b o n e - m a r r o w , 

t h e s o u r c e o f t h e r ed c o r p u s c l e s — a r e u n e q u a l t o the i r t a sk . Chloros i s is m u c h 

less c o m m o n t h a n i t w a s , p r e s u m a b l y o w i n g t o t h e f ac t t h a t in these d a y s 

w o m e n l e a d m o r e na tu ra l a n d h e a l t h y l ives , a n d w e a r m o r e sens ible c l o t h e s . 

P A T H O L O G Y . — I t wi l l b e r e m e m b e r e d t h a t in t h e b l o o d are f o u n d red a n d 

colourless c o r p u s c l e s , t h e f o r m e r c o n t a i n i n g haemoglobin. T h i s is a s u b s t a n c e 

t h a t c o m b i n e s r ead i ly w i t h o x y g e n , w h i c h i t t akes u p wh i l e t h e b l o o d is 

pass ing t h r o u g h t h e capi l lar ies o f t h e lungs , a n d g i v e s off t o t h e t issues o f t he 

b o d y . H a e m o g l o b i n is c o m p o s e d o f t w o s u b s t a n c e s : hccmatin, w h i c h c o n t a i n s 

i ron , a n d globin, a p r o t e i n s u b s t a n c e . T h e haematin is t he o x y g e n carr ier o f 

t h e b l o o d , a n d i ts p o w e r t o c a r r y t h e gas d e p e n d s o n t h e p r e s e n c e o f iron. 

T h e a v e r a g e n u m b e r o f r ed c o r p u s c l e s c o n t a i n e d in o n e c u b i c mi l l ime t r e 

o f n o r m a l b l o o d is 5 , 0 0 0 , 0 0 0 in a m a n a n d 4 , 5 0 0 , 0 0 0 in a w o m a n . I n ch lo ros i s 

t h e a m o u n t o f b l o o d in t h e b o d y is n o t d i m i n i s h e d , n o r is t he re m u c h r e d u c t i o n 
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in t he ac tua l n u m b e r o f r ed c o r p u s c l e s , b u t t h e .haemoglobin c o n t a i n e d in e a c h 

c o r p u s c l e is d e c r e a s e d b y m o r e t h a n half. T h e b o d y , the re fore , suffers b o t h 

f r o m l a c k o f o x y g e n a n d l a c k o f i ron . M e t a b o l i s m is o n th i s a c c o u n t g r a v e l y 

d i s t u r b e d b o t h o n t h e c o n s t r u c t i v e a n d o n t h e d e s t r u c t i v e s ide . N u t r i t i o n 

is i m p a i r e d , a n d e n e r g y is n o t set free. 

S Y M P T O M S . — T h e s e are m a n y a n d v a r i e d . 

1. T h e p a t i e n t loses her spirits, b e c o m e s l angu id , eas i ly t i red , s o m e t i m e s 

i r r i table a n d diff icul t . She suffers f r o m genera l m u s c u l a r w e a k n e s s ; a n d 

m u s c l e i n f l a m m a t i o n m a y d e v e l o p , e s p e c i a l l y in t h e b a c k . 

2 . H e r complexion b e c o m e s pa l e , a n d o f a pecu l i a r g reen ish t i n g e — h e n c e 

t he o l d n a m e f o r th is a f fec t ion , ' t h e g r een - s i cknes s ' . T h e m u c o u s m e m b r a n e s 

e.g. , t h e l ips a n d inner l in ings o f t h e eye l id s , are pa l e in c o l o u r . T h e p a t i e n t 

d o e s n o t g r o w th in , b u t g e n e r a l l y pu t s o n w e i g h t . Th i s is d u e t o d e f i c i e n c y 

o f o x y g e n , t he fats a n d c a r b o h y d r a t e s n o t b e i n g b u r n t u p . 

3 . Of t en heart symptoms are in e v i d e n c e , t h e p a t i e n t suffering f r o m pa lp i t a -

t i ons , d y s p n o e a , o r fa intness af ter s l ight e x e r t i o n . T h e s e s y m p t o m s are d u e 

t o muscular weakness, b u t n o t t o disease o f t h e hear t . She m a y i n d e e d suffer 

f r o m mi t ra l i n c o m p e t e n c e , c a u s e d b y d i l a t a t i on o f t h e hea r t (see p p . 3 0 7 , 3 0 9 ) . 

T h e hands a n d feet are o f t en c o l d , a n d the re m a y b e oedema o f t h e ank les , d u e t o 

the s l o w c i r cu la t ion . T h r o m b o s i s s o m e t i m e s o c c u r s , u s u a l l y in t h e f e m o r a l v e i n . 

4 . Gastric symptoms. D y s p e p s i a a n d c o n s t i p a t i o n are c o m m o n , a n d t h e 

appe t i t e is unce r t a in . Gas t r i c u l ce r is a pos s ib l e c o m p l i c a t i o n . 

5. O c c a s i o n a l l y fever, headache, a n d neuralgia m a y b e p resen t . 

6. Disturbances of menstruation. T h i s f u n c t i o n m a y b e s u s p e n d e d f o r a t i m e ; 

in s o m e cases e x c e s s i v e haemorrhage m a y o c c u r . 

T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — R e s t — i n b e d , a t first, in 

severe cases—fresh air, p r o p e r l y r egu l a t ed exe rc i se , a n d g o o d f o o d are all 

necessa ry . Gir ls s h o u l d n o t s t u d y f o r a t i m e , a n d s h o u l d l i ve a qu i e t , un -

e x c i t i n g life t i l l the i r h e a l t h i m p r o v e s . T h e c h i e f m e d i c a l r e m e d y is t h e 

a dmin i s t r a t i on o f i ron . 

P H Y S I C A L T R E A T M E N T . — T h e a ims o f t r e a t m e n t are as f o l l o w s : — 

1. S ince m o s t o f t h e s y m p t o m s are p r o d u c e d b y d i s t u rbances o f nu t r i t i on 

a n d m e t a b o l i s m d u e t o o x y g e n de f i c i ency , o u r first a i m m u s t b e to increase the 

intake of oxygen. W e h a v e a l so , i f pos s ib l e , t o s t imu la t e t he b o n e - m a r r o w , 

a n d so increase t h e f o r m a t i o n o f r e d ce l l s . 

2 . W e a l so a i m a t strengthening the patients muscles, b o t h v o l u n t a r y a n d 

i n v o l u n t a r y ( t ha t is, t h e skele ta l m u s c l e s , t h e hear t , a n d t h e uns t r i a t ed m u s c l e s 

o f t h e a l i m e n t a r y t r a c t ) ; t h u s i m p r o v i n g t h e c i r cu l a t i on a n d d iges t ion , a n d 

t he nu t r i t i on o f t h e w h o l e b o d y . 

3 . The nervous system m u s t b e s o o t h e d o r s t i m u l a t e d as r equ i red . 

4 . Complications, e .g . , c o n s t i p a t i o n , gastr i t is , e t c . , m u s t r ece ive c o n s i d e r a -

t i on . T h e mens t rua l d i s tu rbances gene ra l l y r igh t t h e m s e l v e s (see p . 4 0 4 ) . 

E A R L Y S T A G E 

( T h e pa t i en t in b e d f o r t h e w h o l e o r pa r t o f t h e d a y . ) A t th is s t a g e 

t h e pa t i en t is bes t t r e a t ed b y a genera l m a s s a g e o n l y , f o r a f e w d a y s a t 

least . T h e m a n i p u l a t i o n s , in m o s t cases , s h o u l d b e l igh t , br i sk , a n d s t i m u -

la t ing ; n e v e r d e e p o r h e a v y . A n e x c i t a b l e o r i r r i table p a t i e n t wi l l r equ i re 

m o r e s o o t h i n g t r e a t m e n t f o r a t i m e . 

Position of the Patient.—She s h o u l d b e we l l s u p p o r t e d in c rook-ha l f -

l y i n g f o r m a s s a g e o f t h e l i m b s , ches t , a n d a b d o m e n . F o r b a c k m a s s a g e she 

s h o u l d lie o n her s ide , p r e f e r a b l y o n her r igh t s ide . N a t u r a l l y , n o p a t i e n t w i t h 



BLOOD DISEASES 3 3 7 

a w e a k hear t s h o u l d lie f ace d o w n w a r d s . La t e r , t h e b a c k m a y b e t r e a t ed 

w i t h t h e p a t i e n t in t h e a rm- lean-s i t t ing p o s i t i o n , i f p re fe r red . 

Manipulations.—The f o l l o w i n g wi l l b e f o u n d m o s t useful : — 

1. Limb Massage.—Effleurage a n d k n e a d i n g , l i gh t h a c k i n g (unless c o n t r a -

i n d i c a t e d b y hear t s y m p t o m s ) , genera l n e r v e v i b r a t i o n s ; l i m b - s h a k i n g ( t he 

la t te r b e i n g sa id t o s t imu la t e t h e b o n e - m a r r o w ) . 

2 . Chest.—Efneurage, k n e a d i n g , v i b r a t i o n s o v e r t h e t h o r a x , gen t l e 

hack ing . 

3 . Abdomen.—Any f o r m o f k n e a d i n g , ro l l ing , o r p i c k i n g u p , so l o n g as 

i t is p e r f o r m e d l i g h t l y — h e a v y k n e a d i n g raises t he b l o o d - p r e s s u r e . V i b r a t i o n s 

o v e r t h e a b d o m e n ; l u m b a r - s i d e - s t r o k i n g a n d c o l o n - s t r o k i n g . 

4 . Back.—Efneurage, k n e a d i n g , f r ic t ions , a n d v i b r a t i o n s o n e i ther s ide 

o f t h e sp ine ; l i gh t h a c k i n g , sp ina l a n d d i v e r g e n t . T h e las t t h ree m o v e m e n t s 

m u s t b e o m i t t e d i f t h e pa t i en t is e x c i t a b l e , o r in a s ta te o f n e r v o u s i r r i tab i l i ty , 

a n d s o o t h i n g s t r o k i n g subs t i t u t ed . I f t he r e s h o u l d b e i n f l a m m a t i o n in t h e 

b a c k m u s c l e s , finger k n e a d i n g s h o u l d b e g i v e n ca re fu l ly o v e r t h e pa in fu l area . 

5. Head.—If h e a d a c h e is t r o u b l e s o m e , f r i c t ions t o t h e s c a l p , o r s t r ok ing 

a n d f r ic t ions t o t h e f o r e h e a d a n d f ace m a y benef i t t h e pa t i en t . 

Exercises.— 

1. Breathing exercises s h o u l d b e g i v e n a t t h e b e g i n n i n g a n d e n d o f t h e 

t r e a tmen t , as w e l l as b e f o r e t he a b d o m i n a l m a s s a g e . Cases w i t h hea r t s y m -

p t o m s s h o u l d n o t b r e a t h e t o o d e e p l y (see p . 3 1 1 ) . 

2 . Gentle active movements o f all j o i n t s o f t h e l i m b s m a y in m o s t cases 

f o l l o w t h e m a s s a g e . 

L A T E R S T A G E 

( T h e p a t i e n t u p . ) A s t h e pa t i en t i m p r o v e s , less t i m e m a y b e d e v o t e d 

t o m a s s a g e , a n d m o r e t o a c t i v e w o r k . I f she has a n y hea r t s y m p t o m s , , 

t he p rogress o f t h e t r e a t m e n t s h o u l d b e as f o r v a l v u l a r d isease o f t h e h e a r t 

(see p p . 3 1 0 - 3 1 7 ) , t h o u g h she wi l l b e ab l e t o a d v a n c e m o r e q u i c k l y t h a n 

a p a t i e n t w i t h d i seased v a l v e s . T h e pu l se s h o u l d b e t a k e n a t t h e b e g i n n i n g 

a n d e n d o f t h e t r e a t m e n t , a n d a ' t e s t ' exe rc i se g i v e n as in a hear t s c h e m e . I f 

she has n e v e r s h o w n a n y hear t s y m p t o m s , i t is as w e l l n o t t o t a k e t h e pu l se t o o 

o f t en , as th is m a y sugges t t o a n e r v o u s gir l t h a t she has hea r t d isease . T h i s 

t y p e o f p a t i e n t m a y p rog res s fa i r ly q u i c k l y , p r o v i d e d she is ca re fu l ly w a t c h e d 

f o r s igns o f fa t igue . R u n n i n g , sk ipp ing , d a n c i n g , a n d genera l exerc i ses in a c lass 

are g o o d f o r s u c h pa t i en t s w h e n n e a r l y r e c o v e r e d . 

T h e f o l l o w i n g p o i n t s requ i re a t t e n t i o n : — 

1. The starting positions c h o s e n s h o u l d b e easy , e spec i a l l y a t first. M u c h 

s ta t ic w o r k t i res , a n d d o e s n o pa r t i cu l a r g o o d . 

2 . The exercises should not be too strongly repletive to the pelvis, b e c a u s e 

s u c h p r o d u c e t o o v i o l e n t a d e p l e t i o n o f t h e head . A fa in t ing fit d u r i n g exe rc i se 

is n o t a t r a g e d y , b u t i t is an u n f o r t u n a t e o c c u r r e n c e , s ince i t t e n d s t o w e a k e n 

t h e c o n f i d e n c e o f b o t h t h e p a t i e n t a n d her f r iends in t h e e f f icacy o f t h e 

t r e a t m e n t . 

3 . Breathing exercises, f o r insp i ra t ion , e x p i r a t i o n , a n d i n t e r c h a n g e o f 

gases in t he lungs are m o s t i m p o r t a n t , a n d a t least f o u r s h o u l d find a p l a c e in 

e v e r y s c h e m e . 

4 . Exercises for constipation and improvement of the portal circulation are 

gene ra l l y r equ i red . A n y o f t h e usua l exerc i ses f o r c o n s t i p a t i o n m a y b e used , 

e x c e p t t h o s e w h i c h enta i l v e r y s t r o n g m u s c l e w o r k , i m p e d e t h e resp i ra t ion , 

o r are e x t r e m e l y r ep le t ive t o t h e pe lv i s ( e .g . , H igh- r ide - s i t t ing P l a n e - o r A r e h -

t w i s t i n g ) . S u c h exerc i ses as H a l f - l y i n g L e g - r o l l i n g w i t h u p w a r d j e r k , A r m -

lean-si t t ing, o r - s tanding , Sac ra l -bea t ing , W i n g - c l o s e - s i t t i n g o r High- r ide - s i t t i ng 

22 
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Al te rna t e t runk - ro t a t i on , m o s t o f t he free t r unk - ro t a t i ons , W i n g - h i g h - r i d e -

s i t t ing B a c k w a r d - d r a w i n g t o t h e ve r t i c a l p l a n e ( p r o v i d e d t he pa t i en t is m a d e 

t o b rea the f r ee ly ) , A l t e r n a t e knee -upra i s ing d o n e q u i c k l y , are all su i t ab le . A n y 

t r u n k exerc i ses i m p r o v e p o r t a l c i r cu l a t i on ; free m o v e m e n t s o f th is k i n d are 

n u m e r o u s a n d a se l ec t ion c a n eas i ly b e m a d e f r o m t h e m . 

5. The nervous system. Stimulation f o r t h e n e r v o u s s y s t e m c a n b e p r o -

v i d e d b y m e a n s o f sp ina l b a c k - h a c k i n g a n d v i b r a t i o n s . Work f o r t h e ne rves 

c a n b e f o u n d in t h e c o - o r d i n a t i o n exe rc i ses , cons i s t i ng o f c o m p l i c a t e d a n d 

a s y m m e t r i c a l m o v e m e n t s , a n d b a l a n c e p o s i t i o n s o r exe rc i ses . 

Precautions.—The pos s ib i l i t y o f f e m o r a l t h r o m b o s i s a n d gas t r i c u l ce r 

m u s t n o t b e f o r g o t t e n . A n y s y m p t o m s m u s t b e r e p o r t e d i m m e d i a t e l y (see p p . 

3 2 8 a n d 3 7 7 ) . 

P E R N I C I O U S A N 2 E M I A 

(Addison's Anaemia) 

A severe t y p e o f anaemia, cons i s t i ng o f a g rea t dec rease in t h e n u m b e r o f red 

c o r p u s c l e s in t h e b l o o d . 

E T I O L O G Y . — 

A G E A N D S E X . — T h i s is a d isease o f m i d d l e l ife, a n d is c o m m o n e r in m e n 

t h a n in w o m e n . 

T H E C A U S E is n o t def in i te ly k n o w n . I t is p r o b a b l y d u e t o a t o x i n , a n d 

t o a b s e n c e o r d e f e c t o f s o m e speci f ic f u n c t i o n o f t h e l ive r . 

P A T H O L O G I C A L C H A N G E S . — T h e red c o r p u s c l e s o f t h e b l o o d are g r e a t l y 

d i m i n i s h e d in n u m b e r , a n d a v e r a g e o n l y 1 ,575,000 t o t he c u b i c m i l l i m e t r e . 

( T h e n o r m a l is a b o u t 5 ,000 ,000 in a m a n a n d 4 , 5 0 0 , 0 0 0 in a w o m a n . ) T h e r e f o r e 

t h e haemoglob in in t h e b o d y is g r e a t l y dec r ea sed , a l t h o u g h e a c h c o r p u s c l e 

a c t u a l l y c o n t a i n s m o r e t h a n its usua l q u a n t i t y . T h i s g r ea t d e f i c i e n c y o f 

haemoglob in m e a n s t h a t n o t n e a r l y e n o u g h o x y g e n c a n b e t a k e n u p t o s u p p l y 

t h e needs o f t he b o d y ; all t he t issues suffer, a n d s y m p t o m s d e v e l o p in re la t ion 

t o e v e r y s y s t e m o f t h e b o d y . T h e w h i t e c o r p u s c l e s are a lso f e w e r in n u m b e r 

t h a n in h e a l t h y b l o o d . 

T h e hear t is w e a k , a n d f a t t y d e g e n e r a t i o n t akes p l a c e . T h e r e are c h a n g e s in 

t he l iver , a n d t he b o n e - m a r r o w is n o t n o r m a l , a n d d o e s n o t f u n c t i o n eff ic ient ly . 

La t e r , the re m a y b e d e g e n e r a t i v e c h a n g e s in t h e spinal c o r d , g e n e r a l l y affect-

ing t h e pos t e r io r a n d la teral c o l u m n s a n d g i v i n g rise t o postero-lateral o r 

combined sclerosis. 

S Y M P T O M S . — 

1. T h e onset is g r adua l . 

2 . T h e pa t i en t ' s complexion is o f a pecu l i a r l e m o n c o l o u r , d u e t o t he separa-

t ion o f o n e o f t he p i g m e n t s o f t h e b l o o d . T h e l ips a n d m u c o u s m e m b r a n e s 

are pa le . 

3. T h e m o s t m a r k e d s y m p t o m s are langour, extreme muscular weakness, 

debility ; a n d la ter in t h e c o u r s e o f t h e disease, complete asthenia ( e x h a u s t i o n ) 

a n d p ros t r a t i on , e n d i n g in t h e c o l l a p s e a n d d e a t h o f t h e pa t i en t . 

4 . Heart symptoms are gene ra l l y p r o m i n e n t — p a l p i t a t i o n s , fa intness , a n d 

oedema o f t h e ankles , e t c . 

5. Gastric symptoms—loss o f appe t i t e , diarrhoea, v o m i t i n g , e t c . , a l so m a k e 

the i r a p p e a r a n c e . 

6. Combined sclerosis o c c u r s in s o m e cases (see p . 1 4 9 ) . 

7. T h e disease m a y b e acute ; o r chronic, w i t h remiss ions o f v a r y i n g l eng th . 

P R O G N O S I S . — T h i s w a s e x t r e m e l y b a d unt i l t h e d i s c o v e r y o f t he l i ve r 
t r e a t m e n t . V e r y f e w cases r e c o v e r e d . I t is n o w m u c h be t t e r . 
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T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — R e s t a n d nou r i sh ing f o o d 

are necessa ry . T o n i c s are g i v e n , a rsen ic b e i n g t he d r u g ch ie f ly used . T h e t reat-

m e n t p r i n c i p a l l y re l ied o n n o w a d a y s is t h e n e w l y - d i s c o v e r e d liver t r e a t m e n t , 

w h i c h has b e e n v e r y successfu l . T h e p a t i e n t is g i v e n l iver , l i g h t l y c o o k e d ; o r 

it m a y b e a d m i n i s t e r e d in a d r i e d a n d p o w d e r e d f o r m . T h i s a p p a r e n t l y supp l ies 

s o m e s u b s t a n c e w h i c h his o w n l ive r is u n a b l e t o p r o d u c e , a n d g e n e r a l l y b r ings 

a b o u t a c e s s a t i o n o r dec rease o f s y m p t o m s , b u t t h e p a t i e n t m u s t c o n t i n u e t h e 

t r e a t m e n t indef in i te ly . 

P H Y S I C A L T R E A T M E N T . — B e f o r e t h e d i s c o v e r y o f t h e l ive r t r e a t m e n t , 

p a t i e n t s suffering f r o m th is disease w e r e o c c a s i o n a l l y o r d e r e d m a s s a g e , as a 

rule wh i l e t h e y w e r e in hosp i t a l . A l l w e c o u l d d o w a s t o t r y a n d a l l ev ia te t h e 

s y m p t o m s , t o inc rease t h e pa t i en t ' s c o m f o r t b y genera l m a s s a g e , t o p r e se rve 

t h e m o b i l i t y o f t h e j o i n t s , a n d a t t e m p t t o s t r eng then t h e a s t h e n i c m u s c l e s b y 

gen t l e a c t i v e exe rc i ses , as far as th is c o u l d b e d o n e w i t h o u t ove r t i r i ng h i m . I t 

w a s a d i s c o u r a g i n g bus iness a t be s t , e s p e c i a l l y in a d v a n c e d cases . N o w , 

h o w e v e r , t h a t t h e n e w t r e a t m e n t h o l d s o u t a h o p e o f def ini te a n d p e r m a n e n t 

i m p r o v e m e n t , w e m a y h o p e t o b e ab l e t o h e l p t h e pa t i en t t o a far g rea te r e x t e n t . 

T h e p h y s i c a l t r e a t m e n t wi l l p r o b a b l y b e m u c h t h e s a m e — g e n e r a l m a s s a g e a n d 

exerc i ses ; b u t i t s h o u l d n o w b e p o s s i b l e t o increase t h e a m o u n t o f w o r k t o 

b e d o n e i n s t e a d o f decreasing i t . T h e pa t i en t ' s p rog res s m a y b e s l o w — m u c h 

l ike t h a t o f a hea r t c a s e — b u t t h e p h y s i c a l t r e a t m e n t , w e m a y h o p e , wi l l n o w 

b e a useful a d j u n c t t o t h e m e d i c a l . B r e a t h i n g exe rc i se s , o n c e g i v e n as a m e r e 

fo r lo rn h o p e ( s ince t h e o x y g e n i n t r o d u c e d c o u l d n o t b e t a k e n u p b y t he b l o o d ) , 

s h o u l d n o w p r o v e e x t r e m e l y useful . 

Combined sclerosis c a n n o t b e cured b y t h e a d m i n i s t r a t i o n o f l ive r . I f 

d e g e n e r a t i v e c h a n g e s h a v e t a k e n p l a c e in t he sp ina l c o r d , t h e d a m a g e is d o n e . 

B u t in s o m e cases t he t r o u b l e s eems t o b e a r res ted b y t h e t r e a t m e n t , a n d d o e s 

n o t b e c o m e w o r s e . ( F o r t he p h y s i c a l t r e a t m e n t o f th is c o n d i t i o n , see p . 1 4 9 . ) 

P L E T H O R A 

T h i s is n o t a d isease b u t a s y m p t o m . I t is a s ta te in w h i c h the re is t o o m u c h 

b l o o d in t h e b o d y , t he n u m b e r o f c o r p u s c l e s b e i n g a u g m e n t e d o u t o f p r o p o r t i o n 

t o t h e inc rease in t h e a m o u n t o f p l a s m a . 

C A U S E S . — 

1. T h i s c o n d i t i o n is f o u n d in t h o s e w h o ea t t o o m u c h a n d t a k e t o o l i t t le 

exe rc i s e . 

2 . T h e r e m a y b e a h e r e d i t a r y p r e d i s p o s i t i o n . 

3 . I t is sa id t o arise w h e n s o m e c u s t o m a r y loss o f b l o o d n o l o n g e r t akes p l a c e , 

e .g. , af ter t h e cu re o f haemor rho ids , o r t h e ce s sa t ion o f m e n s t r u a t i o n . 

S Y M P T O M S . — T h e p a t i e n t g e n e r a l l y has a high colour, a n d suffers f r o m 

obesity. H e o r she feels h e a v y a n d d r o w s y , a n d c o m p l a i n s o f sudden rushes of 

blood to the face. T h e pulse is s l o w a n d s t r o n g . Constipation is a c o m m o n 

result o f p l e tho ra . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — M o s t i m p o r t a n t is t h e q u e s t i o n o f diet, w h i c h 

s h o u l d b e s imi lar t o t h a t p r e s c r i b e d f o r o b e s i t y , c a r b o h y d r a t e s a n d fats 

e spec i a l l y b e i n g r e d u c e d , t h o u g h n i t r o g e n o u s f o o d s a l so s h o u l d b e l im i t ed . I t 

is i m p o r t a n t t h a t less f o o d s h o u l d b e t a k e n . T h e p a t i e n t s h o u l d t a k e p l e n t y 

o f exe rc i se in t h e fresh air. 

P H Y S I C A L T R E A T M E N T . — T h e a ims o f t r e a t m e n t are : — 

1. T o r e d u c e t h e pa t i en t ' s w e i g h t . 
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2. T o d e p l e t e t h e h e a d , a n d , as a rule, t o rep le te t h e a b d o m e n . ( T h i s w o u l d 

b e g o o d in c o n s t i p a t e d s u b j e c t s , o r in w o m e n suffering f r o m t e m p o r a r y arrest 

o f m e n s t r u a t i o n — n o t , o f c o u r s e , in t h o s e a t t h e m e n o p a u s e . ) 

3 . T o cu re c o n s t i p a t i o n . 

E X E R C I S E S . — A s c h e m e o f v i g o r o u s exerc i ses s h o u l d b e g i v e n . 

1. Breathing exercises wi l l increase t he o x y g e n in t ake a n d q u i c k e n m e t a -

b o l i s m . T h e y are the re fo re g o o d f o r o b e s i t y . 

2 . Vigorous limb and trunk exercises are u s e d t o d e p l e t e t h e head , q u i c k e n 

t he c i r c u l a t i o n a n d increase m e t a b o l i s m . 

3. Exercises repletive to the abdomen and pelvis : P l ane - a n d A r c h - t w i s t i n g ; 

t r unk- ro t a t ions a n d t r u n k - b a c k w a r d - d r a w i n g s in r ep le t ive pos i t i ons ; a n d 

2 - K n e e - ( o r L e g - ) u p d r a w i n g a n d - d o w n p r e s s i n g are all su i t ab le ; o r free exe r -

cises h a v i n g a s imi la r e f f ec t—Stand ing , o r knee l ing , T r u n k - b a c k w a r d - b e n d i n g 

a n d -raising, W i n g - s t a n d i n g A l t e r n a t e k n e e - u p b e n d i n g ( d o n e q u i c k l y ) , C r o o k -

l y i n g Trunk- ra i s ing + k n e e - e x t e n s i o n (see Figs. 1 6 3 - 1 6 6 , p . 3 9 8 ) , e t c . 

4 . Exercises to increase peristalsis, w h e t h e r b y n e r v e s t imu la t i on o r b y 

a s soc i a t ed m o v e m e n t , s h o u l d b e u s e d t o c o u n t e r a c t t h e t e n d e n c y t o c o n s t i p a -

t i o n . T h e reader s h o u l d c o n s u l t t h e s e c t i o n o n t ha t c o n d i t i o n . A n y o f t h e 

exerc i ses the re s u g g e s t e d are su i tab le . 

5. Abdominal manipulations, s u c h as h a c k i n g , t r a n s v e r s e - a b d o m i n a l -

shak ing , l umbar - s ide - shak ing , o r c o l o n m a s s a g e m a y b e t r ied , as we l l as sacra l -

bea t ing . N o o t h e r m a s s a g e is r equ i red , unless i t b e t o c rush fat masses , as in 

o r d i n a r y cases o f o b e s i t y . 

H A E M O P H I L I A 

A n he red i t a ry disease c h a r a c t e r i z e d b y e x c e s s i v e b l e e d i n g f r o m t r iv ia l causes , 

d u e t o l a c k o f a b l o o d - f e r m e n t w h i c h p r o d u c e s c o a g u l a t i o n o f t h e b l o o d . 

E T I O L O G Y . — T h e disease is he red i t a ry , t r a n s m i t t e d t o t he ma le s b y t h e 

females , w h o are t h e m s e l v e s una f fec ted . 

C A U S E . — T h e c o n d i t i o n a p p e a r s t o b e d u e t o a d e f i c i e n c y o f prothrombin, 

t he f e r m e n t in t h e b l o o d w h i c h f o r m s fibrin f r o m its p r e c u r s o r f ib r inogen , a n d 

so b r ings a b o u t c l o t t i n g . S ince , a c c o r d i n g t o t h e m o s t m o d e r n v i e w s , b o t h 

p r o t h r o m b i n a n d f ib r inogen are p r o d u c e d b y t h e l iver , i t is m o s t p r o b a b l e t h a t 

this o r g a n is a t faul t .* 

P A T H O L O G I C A L C H A N G E S . — T h e b l o o d , t h o u g h it d o e s u l t i m a t e l y c l o t , 

is a b n o r m a l l y s l o w in d o i n g s o . T h e b l o o d - v e s s e l s are sa id t o b e n o r m a l . 

S Y M P T O M S . — 

1. A sl ight i n ju ry causes excessive or fatal haemorrhage, in ternal o r ex te rna l . 

2 . B l e e d i n g m a y t a k e p l a c e spontaneously f r o m m u c o u s m e m b r a n e s o r 

o rgans , e.g. , f r o m the nose , m o u t h , s t o m a c h , o r lungs . 

3. T h e r e m a y b e bleeding into joints (haemarthrosis) , w i t h swel l ing , pa in , 

a n d d i so rgan i za t i on o f t h e j o i n t . 

4 . T h e t e n d e n c y t o haemorrhage is w o r s t in c h i l d h o o d , a n d t e n d s t o i m p r o v e 

in la ter l ife. 

T r e a t m e n t . — 

P R E V E N T I V E M E A S U R E S . — T h e w o m e n o f a f fec ted famil ies s h o u l d n o t 

m a r r y . T h e m e n c a n n o t t r an smi t t h e disease . 

R E M E D I A L M E A S U R E S . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — 

1. T h e b l eede r m u s t n o t e x p o s e h imse l f t o r isks o f i n ju ry—as in a c t i v e 

g a m e s , e t c . H e is n o t a fit s u b j e c t f o r surgica l o p e r a t i o n s . 

* Dr. J. W . Pickering, Lancet, 1929, June 15. 
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2 . Haemor rhages are t r e a t e d b y ce r ta in subs t ances w h i c h arrest b l eed ing , 

e.g. , ad rena l in . B l o o d t rans fus ion m a y b e neces sa ry in seve re cases . 

3. L i v e r t r e a t m e n t (see P E R N I C I O U S A N E M I A , p . 3 3 9 ) , has b e e n l a t e ly t r ied , 

a p p a r e n t l y w i t h success . 

P H Y S I C A L T R E A T M E N T . — T h e r e d o e s n o t s e e m m u c h t o b e d o n e f o r s u c h 

pa t i en t s b y p h y s i c a l m e a n s , b e y o n d i m p r o v i n g the i r genera l hea l th . O n e 

c a n n o t s u p p l y a mis s ing e n z y m e b y m a s s a g e ! T h e c o n d i t i o n d e s e r v e s n o t i c e 

in th is c o n n e c t i o n , h o w e v e r , b e c a u s e in t h e n o t v e r y c o m m o n e v e n t o f o u r 

b e i n g ca l l ed u p o n t o t r ea t a haemophi l ic p a t i e n t f o r a n y o t h e r d i sab i l i ty , w e 

m u s t b e p r e p a r e d t o b e m o s t careful t o a v o i d t r iv ia l injur ies , s u c h as w o u l d 

b e o f n o i m p o r t a n c e in a n o r m a l p e r s o n . M a s s a g e m u s t b e v e r y gen t l e , a n d 

exerc i ses p e r f o r m e d q u i e t l y w i t h o u t j e r k i n g o r ove r s t r a in . I n a sma l l r o o m , 

w e m u s t see t h a t all furni ture is o u t o f t he pa t i en t ' s w a y w h e n he is d o i n g a r m 

o r l eg exe rc i ses . 

P U R P U R A 

T h i s , l ike p l e tho ra , is n o t a d isease , b u t a s y m p t o m . I t cons i s t s o f p u r p l e 

b l o t c h e s o n t h e skin , d u e t o s u b c u t a n e o u s haemorrhages . I t a p p e a r s in c o n -

n e c t i o n w i t h v a r i o u s diseases , e .g. , sept icaemia, t ube rcu los i s , nephr i t i s , a n d 

e spec i a l l y r h e u m a t i s m o r ar thri t is . I n its w o r s t f o r m — m o r b u s m a c u l o s u s o f 

W e r l h o f — i t d e v e l o p s in y o u n g p e o p l e o f de l i ca t e c o n s t i t u t i o n , e s p e c i a l l y gi r ls , 

in c o n n e c t i o n w i t h seve re a n d d a n g e r o u s anaemia. T h e r e m a y b e haemorrhages 

a l s o f r o m t h e m u c o u s m e m b r a n e s . 

T h e c o n d i t i o n b e i n g o n e i n v o l v i n g risk o f haemorrhage , precautions m u s t b e 

t a k e n as in haemophi l ia . S u c h pa t i en t s m a y p o s s i b l y c o m e t o b e t r e a t e d f o r 

r h e u m a t i s m o r ar thri t is . 
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CHAPTER XXII 

DISEASES OF THE RESPIRATORY ORGANS 

I. Diseases of the nose and throat : Chronic nasal catarrh and laryngitis—Chronic 
tonsillitis and adenoids. II . Diseases of the bronchi : Chronic bronchitis— 
Bronchiectasis—Asthma. III. Diseases of the lungs : Emphysema—Lobar 
pneumonia—Fibrosis of the lung—Bronchopneumonia—'Tuberculosis. IV. Diseases 
of the pleura : Pleurisy and empyema. V. Examples of breathing exercises. 

I . D I S E A S E S O F T H E N O S E A N D T H R O A T 

C H R O N I C N A S A L C A T A R R H A N D L A R Y N G I T I S 

C H R O N I C i n f l a m m a t i o n o f t h e nasal o r l a ryngea l m u c o u s m e m b r a n e , w i t h 

inc reased sec re t ion . 

C h r o n i c nasa l ca ta r rh , t h o u g h n o t in i t se l f d a n g e r o u s t o life, is t h e cause 

o f m u c h ill hea l th , e spec i a l l y as i t is g e n e r a l l y n e g l e c t e d . I t m a y be a s s o c i a t e d 

w i t h t h e p r e sence o f a d e n o i d s in c h i l d h o o d ; o r i t m a y m e r e l y b e d u e t o a 

hype r sens i t i ve m u c o u s m e m -

brane , t he pa t i en t suffer ing 

f r o m f requen t c o l d s in t he 

head , w h i c h e n d in a c h r o n i c 

i n f l a m m a t i o n o r ca ta r rh . 

T h e c o n d i t i o n is bac te r ia l , 

o r d u e t o t he inha la t ion o f 

d u s t o r o t h e r i r r i ta t ing 

subs t ances , t h e chi l l o r w e t -

t i ng w h i c h p r e c e d e s i t h a v i n g 

l o w e r e d t h e pa t i en t ' s re-

s i s tance t o in fec t ion . T h o u g h 

t h e c h r o n i c ca ta r rh m a y 

p e r h a p s cause t h e pa t i en t 

l i t t le i n c o n v e n i e n c e , i t is a 

fruitful s o u r c e o f o t h e r 

t r o u b l e s . T h e v e r y c o m m o n 

' ca ta r rha l dea fne s s ' is c a u s e d 

b y t h e e x t e n s i o n o f t he 

i n f l a m m a t i o n t o t h e E u s t a -

ch i an t u b e . I n s o m e cases , 

a genera l l o w e r i n g o f hea l th 

t akes p l a c e b e c a u s e o f t h e 

h ind rance t o resp i ra t ion a n d 

t he i n a d e q u a t e o x y g e n in-

t ake , wh i l e in o the r s d y s p e p s i a m a y arise o w i n g t o t h e c o n s t a n t s w a l l o w i n g 

o f m u c u s c o n t a i n i n g bac te r i a . (Fig. 1 4 5 . ) 

T r e a t m e n t . — 

T r e a t m e n t is ra re ly v e r y sa t i s fac to ry , e i ther b y m e d i c a l o r p h y s i c a l m e t h o d s . 

The Inferior 
Meatus 

.Superior Maxilla 
and Hard Palate 

Pharynx p,-;-v 
(Oral part) \ V>r 

Epiglottis-

Fig. 145.—Showing respiratory passages. (After Gray.) 

Soft (*-
Palate~Tl 

7—Tongue 

^ Inferior 
Maxilla 
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M E D I C A L T R E A T M E N T . — T h i s cons i s t s o f l o c a l a p p l i c a t i o n s o f v a r i o u s 

k inds , g i v e n b y m e a n s o f sp rays , nasal d o u c h e s , e t c . , o r o f i nha la t ions . T h e s e 

measures are a c c o m p a n i e d b y m e d i c i n a l t r e a t m e n t , t o n i c s , e t c . 

P H Y S I C A L T R E A T M E N T . — O u r a i m s wi l l b e t o d i s l o d g e t h e m u c o u s 

depos i t s , t o re l i eve t h e c o n g e s t i o n in t h e m e m b r a n e , a n d t o i m p r o v e t h e 

pa t i en t ' s genera l hea l th . 

M E T H O D . — A 'general strengthening treatment' s h o u l d b e g i v e n . T h e 

f o l l o w i n g s h o u l d b e i n c l u d e d : — 

1. Nose-root-shaking o r , in t h e case o f c h r o n i c l a ryngi t i s , larynx-shaking, 

g i v e n w i t h t h e i d e a o f d i s l o d g i n g t h e m u c u s . 

2 . Exercises depletive to the head, f o r t h e p u r p o s e o f r e d u c i n g t h e c o n -

ges t i on o f t h e m u c o s a . A l l v i g o r o u s m o v e m e n t s d o th i s t o s o m e d e g r e e , b u t 

exerc i ses s u c h as c o n c e n t r i c Back- ra i s ing , a n d t h o s e r ep le t ive t o t h e p e l v i s 

are pa r t i cu l a r ly a p p r o p r i a t e . 

3 . Breathing exercises f o r insp i ra t ion , e x p i r a t i o n , a n d i n t e r c h a n g e o f 

gases in t h e l ungs s h o u l d b e u s e d f ree ly . 

C H R O N I C T O N S I L L I T I S A N D A D E N O I D S 

A N A T O M Y . — T h e tons i l s a re t w o p r o m i n e n t b o d i e s o n e i ther s ide o f t h e 

f auces , t h e la t te r b e i n g t h e n a m e g i v e n t o t h e o p e n i n g b e t w e e n t h e r o o t o f t h e 

t o n g u e , t h e so f t pa la t e , a n d t h e an te r io r a n d p o s t e r i o r pi l lars o f t h e la t ter . 

T h e s e ' p i l l a r s ' are p r o l o n g a t i o n s 

runn ing f r o m t h e ba se o f t h e 

u v u l a t o t h e ba se o f t h e t o n g u e 

a n d t he s ides o f t h e p h a r y n x . 

T h e tons i l s lie b e t w e e n t h e an te r io r 

a n d p o s t e r i o r pi l lars . (Fig. 1 4 6 . ) 

D E F I N I T I O N . — T h e c o n d i t i o n 

d e s c r i b e d as adenoids m e a n s o v e r -

g r o w t h o f l y m p h o i d ( a d e n o i d ) 

t issue in t he v a u l t o f t h e p h a r y n x , 

c lo se t o t h e o p e n i n g s o f t he E u s t a -

ch ian t u b e s , th is o v e r g r o w n t issue 

o b s t r u c t i n g the. pas sage o f air. 

Chronic tonsillitis is i n f l a m m a t i o n 

a n d e n l a r g e m e n t o f t h e tons i l s 

t h e m s e l v e s . T h e a c u t e f o r m c o r -

r e s p o n d s t o w h a t is c o m m o n l y 

k n o w n as ' u l c e r a t e d ' o r sep t i c 

t h roa t . Quinsy is an ac tua l abscess 

o f t h e tons i l s . T h e t w o c o n d i t i o n s 

Anterior Pi Has 
o/ the Fauces 

Palatine tonsil 

Fig. 146.—To show position of tonsils. (After Gray.} 

( ' t o n s i l s ' a n d ' a d e n o i d s ' ) are f r e q u e n t l y f o u n d t o g e t h e r . 

E T I O L O G Y . — T h e c o n d i t i o n ( tha t is, t h e d e v e l o p m e n t o f a d e n o i d s , gener -

a l l y w i t h , b u t s o m e t i m e s w i t h o u t , c h r o n i c t ons i l l a r e n l a r g e m e n t ) m o s t f r equen t ly 

arises b e t w e e n t he ages o f 5 a n d 10 yea r s . I t is a v e r y c o m m o n af fec t ion . 

P A T H O L O G I C A L C H A N G E S . — T h e a d e n o i d s are o f v a r i a b l e s ize, f r o m 

" t ha t o f a smal l p e a t o t h a t o f an a l m o n d " (Os ie r ) . T h e y are r edd i sh in 

c o l o u r b e c a u s e o f the i r n u m e r o u s b l o o d - v e s s e l s . T h e i r p r e s e n c e is gene ra l l y 

a s soc i a t ed w i t h t h a t o f nasal ca ta r rh , a n d t h e i n f l a m m a t i o n m a y s p r e a d a l o n g 

t he E u s t a c h i a n t u b e t o t h e m i d d l e ear . 

S Y M P T O M S . — 

1. T h e ch i ld ren are l iab le t o c a t c h frequent colds, o r suffer f r o m acute 

tonsillitis o r bronchitis. 

Posterior Pittar 
f of the Fauces 
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2 . T h e m o s t i m p o r t a n t s y m p t o m is mouth-breathing. U n a b l e t o b r e a t h e in 

o r o u t p r o p e r l y t h r o u g h t h e o b s t r u c t e d p h a r y n x , a n d p o s s i b l y a l so suffering 

f r o m b l o c k i n g o f t h e nasal passages b y m u c o u s sec re t ion d u e t o a c u t e c o l d 

in t he h e a d o r c h r o n i c ca ta r rh , t he ch i l d b rea thes a l m o s t en t i r e ly t h r o u g h his 

m o u t h , w h i c h he keeps c o n t i n u a l l y o p e n . T h e air t h u s insp i red is insuff ic ient ly 

w a r m e d a n d fi l tered, a n d t h e b r o n c h i , o r e v e n t h e lungs , m a y suffer f r o m t h e 

chi l l o r f r o m i n v a d i n g bac te r i a . 

3. T h e ch i l d m a y b e mentally dull, b a c k w a r d , apa the t i c , a n d u n a b l e t o c o n -

cen t r a t e o n a n y t h i n g . S o m e t i m e s , h o w e v e r , he appea r s du l l w h e n he is n o t 

rea l ly so , o w i n g t o his h a b i t o f k e e p i n g his m o u t h o p e n , w h i c h g ive s t h e face 

a s t up id o r e v e n i m b e c i l e exp re s s ion . 

4 . H e snores at night, a n d m a y e v e n suffer f r o m d y s p n o e a ; the re m a y b e 

a t r o u b l e s o m e c o u g h . 

5. Of t en hearing is a f fec ted ; taste and smell m a y a lso suffer. 

6. Physical signs : T h e ch i l d m a y b e s t u n t e d in g r o w t h . T h e c h a n g e s in 

the shape o f t he ches t are o f t en v e r y m a r k e d . T h e c o m m o n e s t f o r m o f 

t h o r a c i c d e f o r m i t y is 'pigeon breasV in w h i c h t he s t e r n u m is p r o m i n e n t , a n d 

' H a r r i s o n ' s s u l c u s ' (see p . 2 9 1 ) is p resen t . Les s c o m m o n are t h e 'barrel chesV 

(see p . 3 5 4 ) , w h i c h o c c u r s in ch i ld ren s u b j e c t t o a s t h m a , a n d t he 'funnel chest', 

in w h i c h t he l o w e r pa r t o f t h e s t e r n u m is d r a w n in du r ing insp i ra t ion a n d 

finally r emains fixed in t h a t p o s i t i o n . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — T h e a d e n o i d s , a n d s o m e t i m e s t he tons i l s as 

wel l , are r e m o v e d b y t h e su rgeon . I f th i s is n o t d o n e , t h e a d e n o i d s m a y d r y 

u p a n d d i s appea r in t i m e , b u t t h e d a m a g e wi l l h a v e b e e n d o n e , a n d t he c h i l d 

m a y h a v e b e e n p e r m a n e n t l y in ju red in hea l th . 

G E N E R A L T R E A T M E N T . — G o o d f o o d a n d h y g i e n e are essential , w i t h 

p l e n t y o f fresh air. 

P H Y S I C A L T R E A T M E N T . — T h e t r e a t m e n t is p o s t - o p e r a t i v e , t h e a ims 

b e i n g t o t e a c h c o r r e c t b rea th ing , t o m o b i l i z e t he t h o r a x , a n d t o assist t he 

ch i ld ' s d e v e l o p m e n t , b o t h o n t h e p h y s i c a l a n d o n t h e m e n t a l s ide . 

I n hosp i t a l p r a c t i c e , these ch i ld ren m a y we l l b e t r e a t ed in c lasses . S ince 

t h e y are a p t t o b e dul l , apa the t i c , a n d ' s l o w in t he u p t a k e ' ( this , b y t he w a y , 

is b y n o m e a n s always t h e ca se ) , t he p resence o f o the r s a n d t he i n t r o d u c t i o n 

o f t h e e l e m e n t o f c o m p e t i t i o n m a y p r o v e s t imula t ing . A p a r t f r o m t h e per-

f o r m a n c e o f spec ia l b r ea th ing exerc i ses , t h e y n e e d o r d i n a r y dril l , w i t h p l e n t y 

o f m o v e m e n t a n d a c t i v i t y . 

I t is a d v i s a b l e t o b e g i n class t r e a t m e n t in t h e o r d i n a r y w a y b y l in ing u p , 

m a r c h i n g , o p e n i n g ranks , e t c . , e n d e a v o u r i n g t o g e t a p r o m p t r e sponse t o 

c o m m a n d s , a n d t o inspi re t h e ch i ld ren w i t h a desire t o d o we l l . 'Handker-

chief drilV s h o u l d f o l l o w these pre l iminar ies , t h e ch i ld ren b e i n g t a u g h t t o c lea r 

the nasal passages , b l o w i n g d o w n e a c h nostr i l in t u rn whi l e c lo s ing t he o t h e r 

w i t h t h e finger, a n d t h e n d o w n b o t h t o g e t h e r . T o o m u c h v i o l e n c e s h o u l d 

n o t b e used , h o w e v e r . 

T h i s s h o u l d b e f o l l o w e d b y a breathing exercise, t he ch i ld ren b rea th ing in 

t h r o u g h t h e n o s e w i t h c l o s e d l ips , a n d o u t t h r o u g h the m o u t h ; later , t h e y 

m a y b r e a t h e in a n d o u t t h r o u g h t h e n o s e . T h e y s h o u l d a l so b r ea the in a n d 

o u t t h r o u g h e a c h nost r i l in tu rn . T h e s a m e exerc i ses w o u l d , o f c o u r s e , b e 

g i v e n t o a pa t i en t w h o is b e i n g t r e a t ed a lone . S o m e w o r k e r s p l a c e s w a b s o f 

c o t t o n - w o o l in a smal l b o w l , a n d t he ch i l d m a k e s t h e m fly a b o u t b y b l o w i n g 

t h r o u g h his n o s e . T a k i n g a d e e p b r e a t h in t h r o u g h t h e nose , a n d t h e n b l o w i n g 

t h r o u g h t h e m o u t h (a t b a l l o o n s o r o t h e r l igh t o b j e c t s ) is a l so effectual . S u c h 

exerc i ses are useful f o r l i t t le ch i ld ren , w h o find t h e m a m u s i n g . T h e pa t i en t s 
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should be taught to use their abdominal muscles correctly in breathing, and 

to breathe in all parts of the thorax. W h e n the habit of mouth-breathing 

has once become established, it is most difficult to overcome, even though the 

obstruction which was its origin no longer exists. Much perseverance—and 

tact—is necessary on the part of the operator, who must manage to secure 

the co-operation of the small patient. 

Other movements required are : — 

1. Exercises to increase the mobility of the thorax—quick trunk-rotations, 

active or passive trunk-rollings or circle-turnings, 'Sawing', side-bendings, etc. 

The pigeon-breasted child must breathe in to the full. Passive chest-liftings 

or chest-expansions m a y be given to a patient who is being separately treated. 

2. Balance exercises, which compel attention and improve co-ordination, 

helping to establish a correct postural reflex. 

3. Quick, active exercises, e.g., quick marching, running, skipping, danc-

ing, jumping. Games should be introduced into class tables. These not only 

quicken the mental processes and rouse the apathetic child, but increase the 

range of breathing b y making him slightly short of breath. 

The following might be used for a hospital class : — 

Class Table (Ages 8 - 1 0 ) 

Line up class, preliminary march ; open ranks. 

1. Handkerchief drill and breathing. 

2 . Crook-sitting (hands clasping knees) Head-backward-bending and -raising. 

3 . Standing 2-Arm-rotation-out with breathing. 

4 . Wing-stride-toe-standing Alternate knee-bending-sideways (see Fig. 81) . 

5. ' Signpost ' (see p. 156) . 

6. Yard-tailor-sitting Quick Alternate trunk-rotation. 

7. Wing-stride-standing Trunk-falling-forward and -raising. 

8. ' Bunny jumping.' 

9. Knee-sitting Alternate side-bending (hands on upper ribs). 

10 . Game. 

11 . Crook-lying Diaphragmatic breathing (hands on abdomen). 

Close ranks. 

12 . ' Barn Dance ' March. 

13. Standing 2-Arm-raising-sideways with breathing. 

All commands with regard to the taking of starting positions, etc., should 

be given as in educational drill. The table may , of course, be arranged on 

the educational model if preferred. 

The single patient m a y do almost the same table. Some resisted exercises 

m a y be included if desired. Younger children should have a shorter table, 

and in any case the exercises should be constantly varied. This applies to 

all tables for children, whether they are treated individually or in classes. 

Children with barrel-chests should not be allowed to make forced inspirations. 

Those with asthmatic tendencies should as a rule be treated separately. (See 

treatment of A S T H M A , p. 350) . 

I I . D I S E A S E S O F T H E B R O N C H I 

C H R O N I C B R O N C H I T I S 

A chronic inflammation of the trachea and bronchi. 

A N A T O M Y O F T H E R E S P I R A T O R Y P A S S A G E S . — T h e trachea and 

bronchi have four coats composed respectively of:— 

1. Cartilaginous rings, embedded in a fibrous membrane, the cartilages being 

incomplete at the back, the membrane only persisting (fibrous coat). 
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2. M u s c u l a r fibres, l o n g i t u d i n a l a n d c i rcu la r ( m u s c u l a r c o a t ) . 

3. E la s t i c fibres, runn ing l o n g i t u d i n a l l y in c o n n e c t i v e t issue (e las t ic o r s u b -

m u c o u s c o a t ) . 

4 . Ci l ia ted epi the l ia l cel ls ( m u c o u s c o a t ) . 

I n t he smal le r b r o n c h i t h e ca r t i l age g r a d u a l l y d i sappears ; t he fibrous m e m -

brane persis ts , as w e l l as t h e o t h e r layers , b u t t h e m u s c u l a r c o a t b e c o m e s 

th inner . I n t he m i n u t e b r o n c h i o l e s a n d in fund ibu la , o n l y t he c o a t o f ep i the l ia l 

ce l l s—the la t ter b e i n g n o l o n g e r c i l i a t e d — a n d a f e w elas t ic fibres r ema in . 

E T I O L O G Y . — 

A G E . — C h r o n i c b ronch i t i s m o s t f r e q u e n t l y a t t a c k s o l d p e o p l e , a n d m a y 

recur e v e r y w i n t e r ( ' w i n t e r c o u g h ' ) . Chi ldren , h o w e v e r , are a lso s u b j e c t t o 

it ; in t h e m it is gene ra l l y a s s o c i a t e d w i t h a d e n o i d s a n d en l a rged tons i l s . I t 

o c c u r s o c c a s i o n a l l y in y o u n g adu l t s , s o m e t i m e s af ter inf luenza (Os ie r ) . 

S E X . — I t is m o r e c o m m o n in m e n t h a n in w o m e n . 

C A U S E S . - — 

1. R e p e a t e d a c u t e a t t a c k s o f b ronch i t i s p r ed i spose t o t h e c h r o n i c v a r i e t y . 

2 . I t is o f t en a s soc i a t ed w i t h lung , hear t , o r k i d n e y disease , o r w i t h s u c h 

c o n d i t i o n s as interfere g r a v e l y w i t h v e n o u s re turn t o t h e hear t , a n d h e n c e w i t h 

the p u l m o n a r y c i r cu l a t ion . 

3 . A c o l d d a m p c l i m a t e is f a v o u r a b l e t o its d e v e l o p m e n t . 

4 . T h e c a u s a t i v e o r g a n i s m s are t h e p n e u m o c o c c u s , a n d t h e baci l l i o f in f luenza 

o r ca ta r rh . 

P A T H O L O G Y . — 

1. E F F E C T S O N T H E B R O N C H I . — T h e m u c o u s c o a t o f t h e b r o n c h i m a y b e 

t h i c k e n e d o r t h i n n e d . I t s cel ls a n d g l ands a t r o p h y , a n d are finally d e s t r o y e d . 

T h e fibres o f t h e m u s c u l a r c o a t a t r o p h y a n d d e g e n e r a t e . T h e wal l s o f t h e 

b r o n c h i are t hus w e a k e n e d , a n d t h e t u b e s m a y b e c o m e d i la ted , b r ing ing a b o u t 

t he c o n d i t i o n k n o w n as b ronch i ec t a s i s (see p . 3 4 8 ) . 

2 . E F F E C T S O N T H E C I R C U L A T I O N . — 

The Heart.—In t h e first p l a c e , t h e c o n s t a n t c o u g h i n g pu t s a s train o n 

this o r g a n . S e c o n d l y , in a seve re case , w h e r e a ce r ta in d e g r e e o f e m p h y s e m a 

is p resen t (see p . 3 5 4 ) , m a n y capi l la r ies in t h e lungs are ob l i t e r a t ed , so t h a t t h e 

r ight ven t r i c l e has v e r y h a r d w o r k t o p u m p t h e b l o o d t h r o u g h t h e d i m i n i s h e d 

n u m b e r o f vesse ls . T h i s l eads t o d i l a t a t ion a n d h y p e r t r o p h y o f t he wal l s o f 

t h a t c a v i t y . 

The Portal Circulation.—As a resul t o f t h e a b o v e , the re m a y be b a c k 

pressure ( p . 3 0 7 ) o n t he s y s t e m i c ve ins , a n d the re fo re c o n g e s t i o n in t he p o r t a l 

s y s t e m . 

S Y M P T O M S . — T h e cough is paroxysmal, w o r s t a t n igh t o r in t h e ea r ly m o r n -

ing . T h e expectoration is c o n s i d e r a b l e in a m o u n t a n d m a y b e m u c o - p u r u l e n t 

o r pu ru len t . Dyspnoea is a m a r k e d fea ture i f t h e b r o n c h i t i s is c o m p l i c a t e d 

b y e m p h y s e m a o r b y a s t ra ined hear t . T h e p a t i e n t b e c o m e s brea th less o n 

e x e r t i o n , e .g. , w h e n w a l k i n g fast o r g o i n g ups ta i rs . T h e r e is ra re ly f eve r . 

T h e pa t i en t ' s hea l th m a y b e q u i t e g o o d a p a r t f r o m t h e a b o v e s y m p t o m s — 

tha t is, i f t h e b r o n c h i t i s is u n c o m p l i c a t e d . T h e s y m p t o m s o f emphysema 

are d e s c r i b e d b e l o w . T h e pa t i en t m a y , h o w e v e r , b e w e a k , a n d t h e p o r t a l 

c i r cu l a t ion m a y b e af fec ted , caus ing constipation a n d o t h e r abdominal 

disturbances. 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — W a r m b u t l igh t c l o t h e s s h o u l d b e w o r n . I t 

is a g rea t m i s t a k e f o r t he p a t i e n t t o o v e r l o a d h i m s e l f w i t h h e a v y g a r m e n t s . 

T h e f o o d s h o u l d b e nour i sh ing . T h e sufferer f r o m c h r o n i c b r o n c h i t i s s h o u l d , 

i f pos s ib l e , live in a mild climate in winter. T h e S o u t h o f F r a n c e is e x c e l l e n t 
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fo r t h o s e w h o c a n af ford t o g o a b r o a d . I n E n g l a n d , F a l m o u t h , T o r q u a y , o r 

B o u r n e m o u t h are su i t ab le . 

P H Y S I C A L T R E A T M E N T . — T h e a ims o f t r e a t m e n t are as f o l l o w s : — 

1. T o d i s l o d g e t h e m u c o u s depos i t s f r o m t h e wa l l s o f t h e b r o n c h i , so t h a t 

t h e y m a y b e g o t r id o f b y e x p e c t o r a t i o n . 

2 . T o assist resp i ra t ion , e spec i a l l y expiration, t h e la t te r p h a s e b e i n g difficult 

in e m p h y s e m a , in w h i c h t h e l u n g t i ssue has los t i ts p o w e r o f e las t ic reco i l . 

T h e pos s ib i l i t y o f th is c o m p l i c a t i o n m u s t a l w a y s b e t a k e n i n t o a c c o u n t . 

3 . T o p re se rve t h e m o b i l i t y o f t h e t h o r a x , o r t o res tore i t s h o u l d i t h a v e 

a l r e a d y b e c o m e i m p a i r e d . 

4 . T o i m p r o v e t h e c o n d i t i o n o f t h e lungs b y inc reas ing t h e a c t i v i t y o f the i r 

ce l l s , a n d b y assis t ing t h e p u l m o n a r y c i r cu l a t ion . 

5. T o assist p o r t a l c i r cu l a t i on a n d t o g u a r d aga ins t o r r e m e d y c o n s t i p a t i o n . 

6. I f necessa ry , t o t r ea t c o m p l i c a t i o n s s u c h as w e a k o r s t ra ined hear t . 

F o r a ca se o f c h r o n i c b r o n c h i t i s , w i t h a t e n d e n c y t o e m p h y s e m a , b u t n o 

seve re s y m p t o m s o f t h e la t te r c o n d i t i o n , t h e m e t h o d o f t r e a t m e n t is as 

f o l l o w s : — 

M A S S A G E m a y b e g i v e n t o w e a k pa t i en t s ; o r l i m b m a s s a g e , a n d p e r h a p s 

a b d o m i n a l k n e a d i n g , m a y b e i n c l u d e d in a genera l t a b l e o f exe rc i ses . K n e a d -

i n g o f t h e ches t , v i b r a t i o n s , h a c k i n g , a n d c l a p p i n g are a l so i n d i c a t e d . 

E X E R C I S E S . — G e n e r a l exerc i ses are r equ i red , a d a p t e d t o t h e pa t i en t ' s age 

a n d s t reng th . T h e f o l l o w i n g spec ia l exerc i ses s h o u l d f ind a p l a c e in e v e r y 

s c h e m e : — 

Breathing Exercises—for all t y p e s o f resp i ra t ion , b u t w i t h spec ia l e m p h a s i s 

o n expiration. S u c h exerc i ses as t h e S w e d i s h H a l f - l y i n g Chest- l i f t -shaking, o r 

L a x - s i t t i n g Chest- l i f t ing ( w i t h n o t t o o s t r ong a lift , b u t w i t h s t r ong pressure 

a n d v i b r a t i o n as t h e p a t i e n t b rea thes o u t ) ; v i b r a t i o n s g i v e n o v e r all pa r t s 

o f t h e ches t , w i t h e x p i r a t i o n ; B a c k - r a i s i n g ( c o n c e n t r i c ) , in t i m e w i t h b r e a t h i n g ; 

C r o o k - h a l f - l y i n g A b d o m i n a l b rea th ing , e t c . , are su i t ab le . I n all these a 

natural ( n o t forced) i n sp i ra t ion s h o u l d b e m a d e , f o l l o w e d b y a full e x p i r a t i o n . 

(See a l so t h e exerc i ses f o r A S T H M A , p p . 3 5 0 - 3 5 2 ; a n d list o f b r ea th ing exerc i ses , 

p . 3 7 0 . ) 

Exercises to Promote Interchange of Gases in the Lungs are a l so a d v i s a b l e 

— c h e s t - c l a p p i n g , b a c k - h a c k i n g , e t c . , H e a v e - g r a s p o r neck - re s t - s t and ing Ches t -

c l a p p i n g is a l w a y s r e c o m m e n d e d . I t is sure ly , h o w e v e r , i n a d v i s a b l e t o fix 

t he t h o r a x t o th is e x t e n t , e s p e c i a l l y in t h e p o s i t i o n o f insp i ra t ion . S t a n d i n g 

2 -Arm-ra i s ing s i d e w a y s w i t h c h e s t - c l a p p i n g , a n d Arm- l ean - s i t t i ng ( o r - s t and ing ) , 

B a c k - h a c k i n g w o u l d s e e m t o b e b e t t e r exe rc i ses . Sp ina l n e r v e f r ic t ions m a y 

b e a d d e d , e spec i a l l y in t h e c e r v i c a l a n d u p p e r t h o r a c i c r eg ions , w h e n c e t h e 

s y m p a t h e t i c nerve-f ibres pass t o a n d f r o m the c a r d i a c a n d p u l m o n a r y p l e x u s e s . 

T h e s e m o v e m e n t s wi l l , m o r e o v e r , h a v e t h e effect o f l o o s e n i n g t h e m u c o u s 

depos i t s—th i s is a v e r y i m p o r t a n t p o i n t in t h e t r e a t m e n t o f b r o n c h i t i s . 

Exercises to Mobilize, or Preserve the Mobility of, the Thorax.—Most o f t h e 

b r ea th ing exerc i ses wi l l h a v e th i s effect . T h e d a n g e r is f o r t h e t h o r a x t o 

b e c o m e fixed in a p o s i t i o n o f insp i ra t ion , b u t i f c o m p l e t e e x p i r a t i o n is p r a c -

t i sed , t h e m o b i l i t y is n o t l i ke ly t o suffer. W i n g - h i g h - r i d e - s i t t i n g Circ le- turn ing , 

t runk- ro l l ings , a n d q u i c k t r unk - ro t a t i ons m a y a lso b e g i v e n , as w e l l as S t r ide-

o r Ta i lo r - s i t t ing S i d e - b e n d i n g , t h e pa t i en t ' s h a n d b e i n g p l a c e d o n t h e r ibs in 

t he t h o r a c i c r eg ion , in o r d e r t o l oca l i ze t h e m o v e m e n t in th is pa r t , a n d p r e v e n t 

it f r o m t a k i n g p l a c e m a i n l y in t h e l u m b a r r e g i o n . 

Trunk Exercises to Assist Portal Circulation.—The p u l m o n a r y c i r cu la t ion 

wi l l h a v e b e e n h e l p e d b y t h e l e n g t h e n i n g a n d s h o r t e n i n g o f vesse ls in t h e l ungs 

p r o d u c e d b y t h e b r ea th ing a n d m o b i l i t y exe rc i se s . T h e t r u n k exerc i ses m u s t 

n o t b e t o o v i g o r o u s in o l d pa t i en t s , o r t h o s e w i t h hear t w e a k n e s s , e v e n i f t h e 
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la t te r is n o t ser ious . M o s t free t r u n k exerc i ses o f a v e r a g e s t r eng th are su i t ab le 

—free t runk- ro t a t ions , t runk- ro l l ings , f o r w a r d - b e n d i n g s , a b d o m i n a l c o n t r a c -

t ions a n d s i de -bend ings , e t c . O f S w e d i s h exerc i ses , t h e p a s s i v e t r u n k - r o l l i n g s 

a n d c i rc le - tu rn ings , the c o n c e n t r i c b a c k - r a i s i n g s , e s p e c i a l l y t h o s e in d i f fe ren t 

p l a n e s , a n d m o s t o f t h e t r u n k - r o t a t i o n s , are g o o d . S t r o n g a b d o m i n a l 

exerc i ses l ike 2 - K n e e - u p d r a w i n g a n d -down-p re s s ing , 2 - L e g - u p d r a w i n g , t he 

t r unk - ro t a t i ons in r ep l e t i ve pos i t i ons , a n d t h e s t r o n g s t a t i c a b d o m i n a l 

exerc i ses (e .g . , t h e t r unk - r a i s ings ) are all unsu i t ab l e , b e c a u s e t h e y f ix t he 

t h o r a x a n d t e n d t o p r o d u c e a b d o m i n a l c o n g e s t i o n . M a n y o f t h e a b o v e 

exerc i ses , e spec i a l l y t h e t r u n k - r o t a t i o n s , a l so se rve t o i m p r o v e peristalsis a n d 

r e m e d y c o n s t i p a t i o n . L e g - r o l l i n g w i t h a n u p w a r d j e r k , Arm- lean - s i t t i ng Sacra l -

bea t ing , a n d q u i c k A l t e r n a t e knee- ra i s ing are useful as n e r v e s t imu la t i ons . 

B R O N C H I E C T A S I S 

D i l a t a t i o n o f t he wa l l s o f t h e b r o n c h i resul t ing in t h e f o r m a t i o n o f sacs in 

w h i c h d i scha rge m a y l o d g e . 

E T I O L O G Y . — 

S E X . — M e n are m o r e o f t en a f fec ted t h a n w o m e n . 

A G E . — T h e pa t i en t s are gene ra l l y b e t w e e n t h e ages o f 2 0 a n d 4 0 . 

C A U S E S . — B r o n c h i e c t a s i s is a l m o s t i n v a r i a b l y t h e s eque l o f s o m e o t h e r 

disease o f t he b r o n c h i o r lungs , e s p e c i a l l y o f : — 

1. Chronic bronchitis, t h e c o n s t a n t effort t o b r e a t h e o u t t h r o u g h t h e 

o b s t r u c t e d t u b e s a c t i n g o n t h e a l r e a d y w e a k e n e d m u s c u l a r wa l l s ; a n d 

emphysema. 

2 . Tumours, aneurysm (see p . 3 2 4 ) , o r a n y t h i n g w h i c h c o m p r e s s e s a n d 

o b s t r u c t s t h e b r o n c h u s . 

3. Fibrosis o f t h e lung , t h e f ibrous t issue c o n t r a c t i n g a n d s o d r a w i n g 

o u t t he wal l s o f t h e t u b e w h i c h are w e a k b e c a u s e o f t h e d e g e n e r a t i o n o f t h e 

m u s c u l a r c o a t (see p . 3 5 7 ) . 

4 . Bronchopneumonia. 

5. Tuberculosis. 

T h e r e is a lso a rare congenital f o r m . 

P A T H O L O G Y . — T h e m u s c u l a r wa l l s b e c o m e w e a k e n e d b y disease , a n d la te r 

d i la te , f r o m o n e o f t h e a b o v e - m e n t i o n e d causes . T h e s ec re t i on o f t h e m u c o u s 

m e m b r a n e co l l ec t s in t h e p o c k e t s t h u s f o r m e d , r emains there , a n d d e c o m p o s e s . 

I t s p r e sence sets u p i n f l a m m a t i o n in t h e wal l s , l e a d i n g t o fur ther so f t en ing 

a n d d i la ta t ion , a n d s o m e t i m e s t o u l ce ra t i on . 

S Y M P T O M S . — B e s i d e s t h e s y m p t o m s o f t h e disease w h i c h has b e e n t he 

cause o f t h e b ronch iec t a s i s , t he re is as a rule copious and foetid expectoration, 

t h e pa t i en t gene ra l l y b r i ng ing u p a la rge q u a n t i t y o f s ec re t ion in t h e e a r l y 

m o r n i n g , o r o n r ising f r o m the r e c u m b e n t p o s i t i o n . H i s genera l hea l th is 

s o m e t i m e s b a d , a n d the re m a y b e was t ing . T h e cough is t r o u b l e s o m e a n d 

haemoptysis m a y o c c u r . 

P R O G N O S I S . — T h e c o n d i t i o n gene ra l l y g r o w s s l o w l y w o r s e , a n d a d v a n c e d 

cases d o n o t r e s p o n d sa t i s fac tor i ly t o t r e a t m e n t . B u t if t h e s e c r e t i o n is 

e v a c u a t e d f r equen t ly , a n d t h e cav i t i e s are k e p t d ra ined , t h e genera l hea l th 

b e c o m e s be t te r , a n d t he c o u g h g ive s l i t t le t r o u b l e . 

T r e a t m e n t . — 

M E D I C A L T R E A T M E N T . — A n t i s e p t i c inha la t ions are g i v e n t o d i s in fec t 

t h e cav i t i e s . 

S U R G I C A L T R E A T M E N T . — S o m e t i m e s o p e r a t i o n s are u n d e r t a k e n t o dra in 

t h e cav i t i e s , t o r e m o v e t h e d i seased pa r t o f t h e lung , e t c . 
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P H Y S I C A L T R E A T M E N T . — 

1. In cases due to phthisis, tumours, or aneurysms, p h y s i c a l t r e a t m e n t 

is c o n t r a - i n d i c a t e d . 

2 . In those due to bronchitis, fibrosis of the lung, and bronchopneumonia, 

t he t r e a t m e n t is t h a t o f t h e c a u s a t i v e d isease . 

3. I n all cases , h o w e v e r ( e x c e p t t h o s e c a u s e d b y t u b e r c u l o s i s o r b y a 

t u m o u r ) m u c h ass i s tance c a n b e a f fo rded t o t h e p a t i e n t in getting rid of the 

accumulated secretion. H e s h o u l d lie f ace d o w n w a r d s o n a b e d o r p l in th , t h e 

u p p e r pa r t o f t h e b o d y b e i n g inc l ined d o w n w a r d s , s o t h a t t h e f o r c e o f g r a v i t y 

m a y cause t h e sec re t ion t o run f r o m t h e cav i t i e s i n t o t h e b r o n c h i a l t u b e s , 

w h e n c e it c a n be e x p e l l e d b y c o u g h i n g ; o r h e m a y lean o v e r t h e s ide o f h i s 

b e d . A t t h e s a m e t i m e t h e pa t i en t is g i v e n an inha la t ion , e .g. , ha l f a tea-

s p o o n f u l o f Sani tas in a b o w l o f b o i l i n g w a t e r . T h e e v a c u a t i o n is g r e a t l y 

ass is ted b y c h e s t - c l a p p i n g , b a c k - h a c k i n g a n d v i b r a t i o n s . T h e o p e r a t o r m a y 

w e a r a g a u z e m a s k , o n w h i c h a f e w d r o p s o f e u c a l y p t u s h a v e b e e n sp r ink led , 

o v e r her nose a n d m o u t h . 

A S T H M A 

A s t h m a is a c o n d i t i o n cons i s t ing o f a t t a c k s o f e x p i r a t o r y d y s p n o e a , b r o u g h t 

a b o u t b y s p a s m o f t he m u s c l e s o f t h e b r o n c h i o l e s , d u e t o i r r i ta t ion o f the i r 

m u c o u s m e m b r a n e , e i ther d i rec t , o r b y w a y o f t he b l o o d - s t r e a m , b y s u b s t a n c e s 

t o w h i c h t h e a f fec ted i n d i v i d u a l is p e c u l i a r l y sens i t ive , e.g. , po l l ens , o r ce r ta in 

p ro te ins t a k e n in f o o d . 

H a y - f e v e r is a s imi lar a f fec t ion o f t h e nasal m u c o u s m e m b r a n e , p r o d u c i n g 

ca ta r rh (Os ie r ) . 

E T I O L O G Y . — 

S E X . — M a l e s are m u c h m o r e o f t en a f fec ted t h a n f ema les . 

H E R E D I T Y is a f ac to r , a n d a n e u r o t i c e l e m e n t is o f t en presen t . 

A G E I N R E L A T I O N T O C A U S E . — W h e n a s t h m a o c c u r s in ch i ld ren , it is gener -

a l ly af ter meas les , w h o o p i n g - c o u g h , o r s o m e t r o u b l e in t h e r eg ion o f t h e n o s e 

a n d th roa t—tons i l l i t i s , a d e n o i d s , e t c . I n p e o p l e u n d e r f o r t y , the re is gener -

a l ly sens i t iveness t o s o m e p ro t e in . I n t h o s e o v e r th is age , it is m o r e l i ke ly 

t o be d u e t o b ronch i t i s , o r t o hear t o r k i d n e y disease . 

S U B S T A N C E S C A U S I N G A S T H M A . — A m o n g these are t h e po l l ens o f v a r i o u s 

p lan ts , grasses , a n d f lowers ; t h e e m a n a t i o n s f r o m v a r i o u s an ima l s , e .g. , ca t s 

(ha i r ) a n d horses (dandru f f ) ; a n d v a r i o u s p ro te ins t a k e n in f o o d — e g g s , m i l k , 

m e a t , shellfish, e t c . 

P A T H O L O G Y . — I n a s t h m a , du r ing an a t t a c k , the re is s p a s m o f t he m u s c l e s 

o f t h e b r o n c h i o l e s , a n d swel l ing o f t h e m u c o u s m e m b r a n e , w i t h increase o f 

its sec re t ion . 

T h e e x p i r a t o r y na tu re o f t he d y s p n o e a is e x p l a i n e d b y t he fac t t h a t w h e n 

the t h o r a c i c pressure is l o w du r ing insp i ra t ion (see p . 3 5 3 ) , t h e h igher ( a t m o -

sphe r i c ) pressure in t he b r o n c h i o l e s t e n d s t o e x p a n d t h e m , t hus s t r e t ch ing 

the i r m u s c u l a r fibres a n d r e d u c i n g t he s p a s m ; whe reas , w h e n t h e pressure in 

t he t h o r a x rises du r ing e x p i r a t i o n — i t m a y b e c o m e a t m o s p h e r i c , o r e v e n j u s t 

a b o v e a t m o s p h e r i c in a f o r c e d e x p i r a t i o n — t h e b r o n c h i are c o m p r e s s e d , o r , 

a t least , the re is e q u a l pressure w i t h i n a n d w i t h o u t t h e m , so t h a t the re is 

n o t h i n g t o c o u n t e r a c t t h e s p a s m . M u c h air, t he re fo re , enters t he lungs du r ing 

an a t t a c k , a n d o n l y a smal l a m o u n t o f th is c a n b e e x p e l l e d , unt i l t h e s p a s m 

re laxes . I n c h r o n i c cases t h e lungs b e c o m e p e r m a n e n t l y d i s t e n d e d , t h o u g h 

e m p h y s e m a is n o t p resen t . T h e b r o n c h i o l e s m a y b e c o m e t h e sea t o f c h r o n i c 

i n f l a m m a t i o n . 

In cases o f l o n g s t and ing , the ches t loses its m o b i l i t y , a n d m a y r e s e m b l e t he 
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' b a r r e l - c h e s t ' o f e m p h y s e m a ; t h e m u s c l e s o f e x p i r a t i o n are s t r e t c h e d , t h e 

m u s c l e s o f insp i ra t ion s h o r t e n e d . 

S Y M P T O M S . — T h e attack g ene ra l l y t akes p l a c e a t n igh t , t he pa t i en t w a k i n g 

u p w i t h a fee l ing o f o p p r e s s i o n a n d n e e d o f air. H e sits u p a n d grasps s o m e 

s u p p o r t in o r d e r t o fix t h e s h o u l d e r g i rd le ( the o r ig in o f m a n y o f t h e respira-

t o r y m u s c l e s ) . I n sp i r a t i on is s h o r t a n d e x p i r a t i o n l o n g , p r o d u c i n g a w h e e z i n g 

s o u n d . T h e t h o r a x is fixed in t h e p o s i t i o n o f insp i ra t ion , a n d m o v e s v e r y 

l i t t le in spi te o f t he pa t i en t ' s v i o l e n t efforts . W h a t b r ea th ing t he re is, is co s t a l , 

t he d i a p h r a g m m o v i n g h a r d l y a t al l . A fit o f c o u g h i n g , w i t h cha rac te r i s t i c 

e x p e c t o r a t i o n , m a y o c c u r a n d e n d t h e a t t a c k , w h i c h m a y last o n l y a f e w 

m i n u t e s , o r c o n t i n u e f o r severa l hou r s . T h e l e n g t h o f t h e in t e rva l s b e t w e e n 

a t t a cks va r i e s in different i n d i v i d u a l s . 

T h e p a t i e n t m a y e n j o y g o o d hea l th in t he in te rva l s o r m a y s h o w signs o f 

b ronch i t i s . 

P R O G N O S I S . — A s t h m a , in y o u n g p e o p l e , t e n d s t o i m p r o v e , o r e v e n dis-

appea r , e spec i a l l y i f t he pa r t i cu la r c ause c a n b e d i s c o v e r e d a n d t he p a t i e n t 

a p p r o p r i a t e l y t r ea ted . I n o l d e r p e o p l e , in w h o m b r o n c h i t i s o r e m p h y s e m a 

is present , t h e o u t l o o k is less e n c o u r a g i n g . 

T r e a t m e n t . — 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — I n t h e in te rva l s b e t w e e n t h e 

a t t acks , c h a n g e o f air, careful d ie t , a n d t o n i c s are necessa ry . A n y s o u r c e o f 

i r r i ta t ion in t he nose o r t h roa t , o r a n y w h e r e else in t h e b o d y , is s o u g h t a n d 

t r ea t ed . 

T h e pa t i en t s w h o s e t r o u b l e is c a u s e d b y sens i t iveness t o a p r o t e i n in f o o d 

m u s t abs ta in f r o m t h e ar t ic le w h i c h c o n t a i n s i t ; i f i t is a v o i d e d f o r a l o n g 

p e r i o d t he pa t i en t b e c o m e s ' d e s e n s i t i z e d ' (Os i e r ) . O t h e r cases are t r ea t ed 

b y in jec t ions o f t he pa r t i cu la r p o l l e n o r o t h e r s u b s t a n c e t h a t causes t h e s p a s m . 

P H Y S I C A L T R E A T M E N T . — O u r a ims wi l l b e s imi lar t o t h o s e in e m p h y s e m a , 

a l t h o u g h the p a t h o l o g y o f t h e t w o c o n d i t i o n s is different . ( 1 ) O u r first a i m 

is t o m o b i l i z e t h e t h o r a x . ( 2 ) O u r s e c o n d , t o p r o d u c e full exp i r a t i ons a n d t o 

r e -educa te t h e pa t i en t in t h e use o f t h e d i a p h r a g m as a r e sp i r a to ry m u s c l e . 

( 3 ) F ina l l y , w e h a v e t o t e a c h h i m t o m a i n t a i n a c o r r e c t p o s t u r e . 

A shor t genera l t a b l e w i t h a r m , leg , a n d t r u n k exerc i ses is g i v e n , w i t h 

b rea th ing exerc i ses b e t w e e n t h e o t h e r m o v e m e n t s . T h e e x t r e m i t y exerc i ses 

are c h o s e n a c c o r d i n g t o t h e pa t i en t ' s c o n d i t i o n o f hea l th , a n d are i nc r ea sed 

in s t r eng th g r a d u a l l y . 

S P E C I A L E X E R C I S E S . — 

1. Mobility Exercises.—Free exerc i ses s h o u l d b e t a u g h t so t h a t t h e y 

m a y b e p rac t i s ed a t h o m e — a c t i v e t runk- a n d head- ro l l ings , q u i c k t runk- ro ta -

t ions , a n d a l te rna te s i de -bend ings . T h e pa t i en t s h o u l d b e s h o w n h o w t o re lax 

as m u c h as pos s ib l e , a n d t o d o t h e exerc i ses in a r h y t h m i c , s w i n g i n g m a n n e r . 

T h e S w e d i s h m o v e m e n t s s u c h as pass ive T r u n k - r o l l i n g a n d Ci rc le - turn ing m a y 

a l so b e g i v e n in t h e g y m n a s i u m , i f t he o p e r a t o r wishes . 

2 . Breathing Exercises.—These are all t o be expiratory ; n o deep inspira-

t i ons are e v e r t o b e a l l o w e d . R e - e d u c a t i o n in all t y p e s o f resp i ra t ion is 

necessa ry . 

a. Diaphragmatic Breathing.—This is m o s t i m p o r t a n t . W e h a v e seen 

t h a t d u r i n g an a t t a c k t h e d i a p h r a g m h a r d l y m o v e s a t al l . T h e pa t i en t needs 

t o b e t a u g h t t h e c o r r e c t m e t h o d o f us ing t h e a b d o m i n a l m u s c l e s in b rea th ing , 

these b e i n g t h e m o s t i m p o r t a n t m u s c l e s o f e x p i r a t i o n . T h e exerc i ses m a y 

b e g i v e n in t he usua l w a y , in t h e c r o o k - l y i n g o r ha l f - ly ing p o s i t i o n s . 

b. Costal Breathing.—The p a t i e n t s h o u l d b e t a u g h t t o b r e a t h e in 

e v e r y pa r t o f t he lung , a n d e v e r y pa r t o f t h e ches t s h o u l d b e m o b i l i z e d . 
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D r . H u r s t ( o f G u y ' s H o s p i t a l ) has l a t e ly t a u g h t us t h e bes t w a y t o a c c o m p l i s h 

th i s . T h e p a t i e n t b e g i n s t h e exe rc i s e w i t h an e x p i r a t i o n ( w i t h o u t a p r e v i o u s 

in sp i r a t ion ) a n d repea t s th is f o u r o r five t i m e s w i t h short insp i ra t ions in b e t w e e n . 

T h e e x p i r a t i o n s s h o u l d b e as c o m p l e t e as p o s s i b l e . T h e p a t i e n t b rea thes o u t 

t h r o u g h t h e m o u t h , a n d it is r e c o m m e n d e d t h a t he s h o u l d m a k e a hiss ing 

s o u n d as he d o e s s o . V i b r a t i o n s o v e r t he r ibs are g i v e n b y t h e o p e r a t o r t o 

assist t he e x p i r a t i o n s . T h e pa t i en t is p l a c e d in c r o o k - o r ha l f - ly ing , t h e o p e r a t o r 

s t a n d i n g a t his s ide , a n d la ter in s i t t ing. 

i. Lower costal breathing. W h e n g i v i n g v i b r a t i o n s , t h e o p e r a t o r ' s 

h a n d s are p l a c e d : ( a ) A t t h e front o f t h e ches t o v e r t h e l o w e r 

r ibs (Fig. 1 4 7 ) . T h i s r e sembles t h e e n d o f t h e S w e d i s h Ches t -

l i f t -shaking, t he ' l i f t i n g ' m o v e m e n t b e i n g o m i t t e d . ((3) A t t h e 

sides o f t he ches t o v e r t h e l o w e r r ibs (Fig. 1 4 8 ) . 

ii. Upper costal breathing. T h e o p e r a t o r ' s h a n d s are p l a c e d : ( a ) 

A t t h e s ides o f t he c h e s t o v e r t h e u p p e r r ibs (Fig. 1 4 9 ) . 

((3) O n the f ron t o f t h e ches t b e l o w t h e c l a v i c l e s (Fig. 1 5 0 ) . 

iii. Apical breathing m a y a l so b e g i v e n (see p . 3 7 0 ) . 

Fig. 149. Fig. 150. 

Figs. 147-150.—Showing position of gymnast's hands in teaching costal breathing. 
Fig. 147, 148, For lower costal breathing ; Figs 149, 150, For upper costal breathing. 
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Miss A n g o v e , in a l ec tu re r e p o r t e d in The Journal of the Chartered Society 

( A p r i l , 1 9 2 9 ) , s ays t ha t t h e pa t i en t s h o u l d h i m s e l f b e t a u g h t t o p e r f o r m t h e s e 

v i b r a t i o n s , so t h a t he m a y b e ab l e t o p rac t i s e t h e exerc i ses a t h o m e . H e 

wil l b e wise t o d o so , as a p r e c a u t i o n , f o r t h e rest o f his l ife, e v e n s h o u l d a p p a r e n t 

r e c o v e r y t a k e p l a c e . Miss A n g o v e a l so e m p h a s i z e s t h e i m p o r t a n c e o f t h e 

d e v e l o p m e n t o f a n e w a n d c o r r e c t p o s t u r e . * 

3. Exercises to Correct the Posture ( f o r a d e s c r i p t i o n o f t h e ' b a r r e l - c h e s t ' , 

see p . 3 5 4 ) . — T h e d e f e c t i v e p o s i t i o n o f t h e t h o r a x m u s t b e rec t i f ied . T h e 

pa t i en t m u s t c o r r e c t t h e k y p h o s i s , b y c o n t r a c t i n g t h e u p p e r p o r t i o n s o f t h e 

l o n g i t u d i n a l b a c k m u s c l e s ; he m u s t depress t h e s h o u l d e r g i rd le ; a n d he m u s t 

d r a w in t h e a b d o m e n , t h u s d r a w i n g d o w n t h e l o w e r r ibs . H e m u s t , m o r e -

o v e r , b e i n s t ruc t ed c o n s t a n t l y t o t a k e u p th is p o s t u r e v o l u n t a r i l y , unt i l t h e 

c o r r e c t ref lex is re -es tabl i shed. H e a d - e x t e n s i o n s , a b d o m i n a l c o n t r a c t i o n s , a n d 

back- ra i s ings s h o u l d a lso b e p r ac t i s ed sepa ra t e ly , t o s t r eng then t h e m u s c l e s . 

Specimen Table 

1 . C r o o k - l y i n g ( o r ha l f - ly ing) D i a p h r a g m a t i c b r ea th ing . 

2 . A r m exe rc i se (as prefer red ; not i n c l u d i n g b r e a t h i n g ) . 

3. W i n g - (h igh - ) r ide-s i t t ing A c t i v e t runk- ro l l ing . 

4 . H a l f - l y i n g L o w e r co s t a l b r ea th ing -f v i b r a t i o n s . 

5. S t a n d i n g ( o r s i t t ing) w i t h h a n d s o n r ibs A l t e r n a t e s i d e - b e n d i n g . 

6. C r o o k - l y i n g A b d o m i n a l c o n t r a c t i o n s ( o r s o m e s t ronge r exe rc i se o f a 

s imilar k i n d ) . 

7. H a l f - l y i n g U p p e r cos t a l b r ea th ing + v i b r a t i o n s . 

8. P r o n e - l y i n g H e a d - e x t e n s i o n ( f ree) o r C r o o k - l y i n g H e a d - e x t e n s i o n 

( res is ted) . 

( R e s t i f n e c e s s a r y . ) 

9 . Pos tu r a l E x e r c i s e : C o r r e c t S i t t ing o r S t and ing . 

1 0 . L e g E x e r c i s e . 

1 1 . C r o o k - l y i n g D i a p h r a g m a t i c b rea th ing . 

I I I . D I S E A S E S O F T H E L U N G S 

E M P H Y S E M A 

L o s s o f e las t i c i ty o f t he l u n g t issue, d u e t o d i l a t a t ion o f t h e i n f u n d i b u l a a n d 

a lveo l i . 

V A R I E T I E S . — E m p h y s e m a m a y b e d i v i d e d i n to t w o m a i n var ie t ies : — 

1 . I N T E R L O B U L A R , in w h i c h , o w i n g t o a w o u n d , o r t o t he rup tu re o f m a n y 

a lveo l i b y c o u g h i n g o r s t ra ining, air has pas sed i n to t he interst i t ial t i ssue o f 

t he lung . 

2 . V E S I C U L A R , in w h i c h t he a lveo l i h a v e b e c o m e d i s t ended , a n d h a v e l o s t 

the i r e las t ic i ty . T h e r e are th ree f o r m s o f ves i cu la r e m p h y s e m a : — 

a. Compensatory ( i n s p i r a t o r y ) . — T h i s o c c u r s in o n e lung w h e n t h e o t h e r 

is o u t o f a c t i o n , o w i n g t o c o n s o l i d a t i o n , f ibrosis , e t c . ; o r in par t s o r l o b u l e s 

o f a l ung w h e n o t h e r l obu l e s are useless f o r s imi lar reasons . 

b. Atrophic.—This t akes p l a c e in o l d age , f r o m a t r o p h y o f t h e l o b u l e s ; 

the ches t is smal l a n d sh runken . 

c. Expiratory ( h y p e r t r o p h i c ) . — T h i s is t he f o r m w e are s o m e t i m e s 

requ i red t o t reat . I t is d u e t o d i l a ta t ion o f t h e a lveo l i , w i t h loss o f the i r 

e las t ic i ty , a n d c o n s e q u e n t l y there is d i f f icul ty in e x p i r a t i o n . 

* Miss Angove's lecture is most valuable, and should be read by all students of this 
subject. I am much indebted to her. 
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E T I O L O G Y . — E x p i r a t o r y e m p h y s e m a m a y b e d u e t o : — 

H E R E D I T Y ; the re b e i n g a c o n g e n i t a l w e a k n e s s o r d e f i c i e n c y o f t he elas t ic 

fibres in t h e wal l s o f t h e b r o n c h i o l e s , i n fund ibu la , a n d a lveo l i . 

E X C E S S I V E S T R A I N O N T H E A L V E O L A R W A L L S , s u c h as is p r o d u c e d b y 

c o u g h i n g a n d e x p i r a t o r y effort in b ronch i t i s ; b y r e p e a t e d a t t a c k s o f a s t h m a , 

o r b y resp i ra to ry dif f icul ty in ch i ld ren w i t h a d e n o i d s . T h i s ove r s t r a in m a y 

also be d u e t o occupations w h i c h entai l s t r ong r e sp i r a to ry efforts , e .g. , g lass-

b l o w i n g , o r p l a y i n g a w i n d i n s t rumen t ; o r t o t h o s e so l a b o r i o u s as t o i m p o s e 

c o n t i n u a l s train o n t he re sp i r a to ry appa ra tu s . 

P H Y S I O L O G Y . — T h e t h o r a x is, as i t w e r e , an air- t ight b o x , k e p t c l o s e d 

a b o v e b y t h e m u s c l e s a n d o t h e r s t ruc tures pass ing u p i n t o t h e n e c k , b e l o w b y 

the d i a p h r a g m , b e h i n d a n d at t he sides b y t h e r ibs , in te rcos ta l m u s c l e s , a n d 

ve r t eb ra l c o l u m n . Ins ide it lie t h e lungs , hear t , oesophagus , g rea t vesse ls , e t c . 

T h e lungs are c o m p l e t e l y s u r r o u n d e d b y t he pleurae. E a c h p leura l s ac c o n -

sists o f t w o layers , t he o u t e r o r par ie ta l l aye r , w h i c h l ines t h e ches t wa l l , b e i n g 

ref lected a t t h e r o o t o f t h e l u n g o n t o t h e o r g a n i tself t o f o r m t h e v i sce ra l 

l ayer , w h i c h is c l o s e l y a d h e r e n t t o t h e l u n g s u b s t a n c e . T h e s p a c e b e t w e e n 

the layers is the re fo re a c l o s e d sac , h a v i n g n o c o m m u n i c a t i o n w i t h t h e par t s 

o u t s i d e it . 

W i t h i n t h e lungs t he pressure is a l w a y s a t m o s p h e r i c — t h a t is t o say , it is 

t he s a m e as t h a t o f t h e air s u r r o u n d i n g t h e b o d y — s i n c e the lungs are in c o m m u -

n ica t ion w i t h t h e e x t e r i o r b y m e a n s o f t he t r a c h e a . T h e pressure in t h e 

pleura l c a v i t y , a n d wi th in t he ches t gene ra l ly , is a l w a y s b e l o w t h a t o f t he 

a t m o s p h e r e . * A t t h e e n d o f e x p i r a t i o n i t is o n l y v e r y s l igh t ly b e l o w i t—it 

m a y be sa id t o b e ' s l i g h t l y n e g a t i v e . ' W h e n , h o w e v e r , t he t h o r a x is en l a rged 

in inspiration b y t he a c t i o n o f t h e d i a p h r a g m , in te rcos ta l s , e t c . , t he pressure 

w i th in it falls, b e c a u s e t he c a v i t y has b e e n inc reased in size, b u t n o m o r e air 

c a n g e t i n t o it . I n o t h e r w o r d s , t he re is an " increase o f n e g a t i v e pressure " . 

T h e pressure in t h e lungs , w h i c h remains c o n s t a n t , is n o w a g o o d dea l h igher 

t h a n t ha t in t h e p leura l c a v i t y . T h e lungs the re fo re e x p a n d , t h e air m e a n -

whi le rush ing in t h r o u g h t he t r achea . T h e i r e x p a n s i o n is a l m o s t en t i r e ly d u e t o 

the s t re tch ing o f t h e in fund ibu l a a n d a lveo l i , w h i c h are h i g h l y e las t ic s t ruc tures . 

W 7 hen expiration t akes p l a c e , t h e t h o r a c i c c a v i t y aga in b e c o m e s smal le r ; 

the re fo re t he pressure w i t h i n it rises, t i l l i t is a l m o s t e q u a l t o t h a t w i t h i n t h e 

lungs . T h e s e , b y v i r t ue o f the i r g rea t e las t ic i ty , a l w a y s t e n d t o c o l l a p s e . 

D u r i n g e x p i r a t i o n , t he difference b e t w e e n t he pressure in t h e p leura l c a v i t y 

a n d t h a t in t h e lungs is n o t sufficient t o c o u n t e r a c t en t i re ly t h e f o r c e o f the i r 

na tura l e las t ic i ty , a n d c o n s e q u e n t l y t h e y reco i l , t h e air rush ing o u t t h r o u g h 

the t r achea . T h e y d o n o t , o f cou r se , co l l apse c o m p l e t e l y . I f t he ches t c a v i t y 

is o p e n e d , as b y a s t a b o r w o u n d , t he lungs d o co l l ap se , b e c a u s e t h e pressure 

ins ide t h e m a n d ou t s ide t h e m is equa l , j u s t as an air b a l l o o n w o u l d co l l apse 

if left w i t h an o p e n m o u t h . I f t h e p leura l sac o f o n e lung o n l y is o p e n e d , as 

b y a surgical inc i s ion in a case o f e m p h y s e m a , o n l y t he a f fec ted l u n g c o l l a p s e s . f 

(See p . 3 6 6 . ) 

In e m p h y s e m a , t he e las t i c i ty o f t he i n fund ibu l a a n d a lveo l i is los t o r 

d imin i shed . T h e r e f o r e , in e x p i r a t i o n , t he lungs d o n o t t e n d t o re turn t o 

the i r or ig ina l size. T h e pressure in t he lungs , u n o p p o s e d b y this e l a s t i c i ty , 

keeps t he lungs e x p a n d e d aga ins t t he s l igh t ly l o w e r pressure in t h e p l eu ra l 

c a v i t y , a n d c o m p l e t e e x p i r a t i o n b e c o m e s difficult . F o r c e d e x p i r a t i o n , b r o u g h t 

a b o u t b y t he a c t i o n o f t h e a b d o m i n a l m u s c l e s a n d o the r s , is neces sa ry t o e x p e l 

all t he air. 

* Except in a very strong ' forced ' expiration. 
f See Bainbridge, Essentials of Physiology, Chapter VIII , Section I (4th ed.). 
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P A T H O L O G I C A L C H A N G E S . — 

1. T h e a lveo l i b e c o m e s t r e t ched , a n d t he sep ta b e t w e e n a d j a c e n t ce l l s are 

a b s o r b e d , so t h a t t h e y c o a l e s c e . T h e e las t ic fibres in the i r wa l l s d i s a p p e a r . 

T h e resul t is t h e d i f f icul ty o f e x p i r a t i o n d e s c r i b e d a b o v e . 

2 . T h e capi l lar ies pas s ing o v e r a n d b e t w e e n t h e a lveo l i a l so b e c o m e s t r e t c h e d 

a n d are finally o b l i t e r a t e d . T h i s a d d s t o t he w o r k o f t h e r igh t hear t , b e c a u s e 

i t has t o p u m p t h e s a m e a m o u n t o f b l o o d t h r o u g h a smal le r n u m b e r o f vesse l s . 

3 . M a r k e d c h a n g e s ar ise in t he s h a p e o f t he ches t . T h e s e wi l l b e d e s c r i b e d 

w i t h t h e p h y s i c a l s i gns . 

4 . T h e r e is in te r fe rence w i t h t h e genera l nu t r i t ion a n d m e t a b o l i s m o f t h e 

b o d y , o w i n g t o t h e i m p e r f e c t i n t e r c h a n g e o f gases in t h e l ungs . 

5. T h e r e is a lso a b d o m i n a l c o n g e s t i o n d u e t o t h e fixation o f t h e t h o r a x in 

the i n sp i r a to ry p o s i t i o n a n d t o t h e c o n s e q u e n t loss o f m o b i l i t y , c a u s i n g t h e 

resp i ra t ion t o b e s h a l l o w a n d t h e s u c t i o n a c t i o n o f t h e t h o r a x i n a d e q u a t e . 

6. I f b ronch i t i s is a l so p resen t , t he b r o n c h i are a f fec ted as in t h a t d i sease . 

S Y M P T O M S . — 

1. T h e r e is dyspnoea o n s l ight e x e r t i o n . T h e insp i ra t ion is q u i c k a n d sho r t ; 

t h e e x p i r a t i o n v e r y p r o l o n g e d . 

2 . O w i n g t o d e f e c t i v e i n t e r c h a n g e o f gases , 

cyanosis is o n e o f t h e c h i e f fea tures o f th i s 

d isease . I t m a y b e v e r y m a r k e d , y e t t h e pa t i en t 

is a b l e t o g e t a b o u t . 

3 . T h e pa t i en t is weak and easily tired ; hea r t 

s y m p t o m s (see p . 3 0 8 ) m a y b e p r o n o u n c e d . 

S I G N S . — T h e 'barrel-shaped thorax' (Fig. 1 5 1 ) 

is cha rac te r i s t i c o f e m p h y s e m a , t h e c h a n g e s in 

f o r m b e i n g as f o l l o w s : — 

1. T h e an t e ro -pos t e r io r d i a m e t e r o f t h e c h e s t 
Fig. 151.—Horizontal section • i n o r e a s e f q the s t e r n u m beinp- t h r o w n f o r w a r d • of an emphysematous chest showing 1 S i n c r e a s e o , rne sxe rnum o e m g t n r o w n i o r w a r a , 

barrel-shaped thorax. The dotted i t m a y e v e n b e g rea te r t h a n t h e la tera l d i a m e t e r . 
line indicates the n a t ^ s h a p e . ^ ^ T h e C Q s t a l c a r t i l a g e s a r e p r o m i n e n t , a n d t h e 

in te rcos ta l spaces w i d e n e d . 

2 . T h e dorsa l k y p h o s i s is inc reased , t h e b a c k r o u n d e d , a n d t he shou lde r s ra ised. 

3 . T h e r e is a d e e p s ternal fossa , t h e c l av ic l e s are p r o m i n e n t , t h e n e c k a p p e a r s 

t o b e shor te r t h a n n o r m a l , b e c a u s e o f t h e e l e v a t i o n o f t h e t h o r a x a n d shou lde r s . 

T h e n e c k m u s c l e s , i .e. , t h e m u s c l e s o f f o r c e d insp i ra t ion , t h e s ca l enes , s t e rno -

m a s t o i d , e t c . , are h y p e r t r o p h i e d a n d s t a n d o u t p r o m i n e n t l y in t h e n e c k . 

4 . M o b i l i t y is d e c r e a s e d , a n d resp i ra t ion is t he re fo re s h a l l o w . 

C O U R S E . — T h e pa t i en t gene ra l l y g r o w s s l o w l y w o r s e . D e a t h m a y t a k e 

p l a c e f r o m hear t fai lure o r p n e u m o n i a . R e p e a t e d a t t a c k s o f b r o n c h i t i s has t en 

t h e d o w n - h i l l c o u r s e . 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — A s f o r c h r o n i c b ronch i t i s (see p . 3 4 6 ) . 

P H Y S I C A L T R E A T M E N T . — T h i s is m a d e m u c h m o r e difficult t h a n t h a t 

requ i red f o r b r o n c h i t i s b y t h e s ta te o f t h e pa t i en t ' s hea r t ; o t h e r w i s e i t is 

s imi la r . Cases o f e m p h y s e m a ra re ly c o m e f o r t r e a t m e n t , a n d m a n y w o r k e r s 

fail t o real ize t h e ser iousness o f t he c o n d i t i o n unt i l c o n f r o n t e d w i t h a case 

fo r t h e first t i m e . O u r c h i e f a i m is t o assist expiration a n d mobilize the 

thorax. A b d o m i n a l t r o u b l e s , e spec ia l ly c o n s t i p a t i o n , m a y n e e d a t t en t ion . 

H o w m u c h w e shall b e a b l e t o d o d e p e n d s l a rge ly o n t h e c o n d i t i o n o f t he 

pa t i en t ' s hear t . W e m a y d i v i d e t h e cases , r o u g h l y , i n t o t w o classes : ( 1 ) T h o s e 

w i t h c h r o n i c b ronch i t i s , slight e m p h y s e m a , a n d n o hear t s y m p t o m s ; ( 2 ) T h o s e 

w i t h marked e m p h y s e m a , a n d defini te hear t i n v o l v e m e n t . 
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1 . T H E F I R S T C L A S S . — T h e s e m a y b e t r e a t e d as are eases o f o r d i n a r y 

b ronch i t i s , b u t w e m u s t feel o u r w a y m o r e care fu l ly , a n d b e c o n t e n t t o a d v a n c e 

v e r y s l o w l y . 

Massage.—General mas sage , o r a t least l i m b - k n e a d i n g a n d a b d o m i n a l 

t r e a t m e n t s h o u l d b e g i v e n . 

Exercises.—These, aga in , are m u c h as f o r b r o n c h i t i s . ( 1 ) Breathing 

exercises are, o b v i o u s l y , o f t he grea tes t i m p o r t a n c e . E x p i r a t o r y exerc i ses 

s h o u l d be c h o s e n (see exerc i ses f o r B R O N C H I T I S , p . 3 4 7 , a n d A S T H M A , p . 3 5 0 ) . 

( 2 ) E x e r c i s e s to mobilize the thorax, a n d graduated active work are a l so essent ial 

(see p p . 3 4 7 - 3 5 0 ) . 

Gentle Exercises for Constipation are g i v e n i f r equ i red . 

2 . T H E S E C O N D C L A S S . — M u c h less c a n b e d o n e here . T h e y m u s t b e t r ea t ed 

p r imar i l y as hea r t cases , b u t w e c a n n o t e x p e c t t he s t e a d y i m p r o v e m e n t t ha t 

o f t e n t akes p l a c e in a p a t i e n t w i t h , s ay , a mi t r a l l es ion . W e shal l s tar t in t h e 

s a m e w a y w i t h m a s s a g e — n o t a b d o m i n a l m a s s a g e , unless i t is s p e c i a l l y o r d e r e d 

— a n d gen t l e a c t i v e m o v e m e n t s , b e g i n n i n g w i t h t h e smal le r j o i n t s . Careful 

ches t v i b r a t i o n s , a n d , later , c l a p p i n g , a n d e x p i r a t o r y exerc i ses m a y b e a d d e d , 

b u t t h e la t ter m u s t n o t b e f o r c i b l e , a n d the i r effect o n t h e pa t i en t m u s t b e 

w a t c h e d . I f he s eems t o g r o w s t ronger , w e m a y p rogress a l i t t le , v e r y s l o w l y 

a n d g radua l ly . E v e n i f n o t m u c h c a n b e a c c o m p l i s h e d , in t h e w a y o f def ini te 

i m p r o v e m e n t , w e m a y h o p e a t least t o m a k e t h e pa t i en t a l i t t le m o r e c o m -

f o r t a b l e . 

L O B A R P N E U M O N I A 

I n f l a m m a t i o n o f o n e o r b o t h lungs . 

E T I O L O G Y . — 

A G E . — P n e u m o n i a is m o s t c o m m o n in ch i ld ren u n d e r 1 0 , a n d b e t w e e n 

t h e ages o f 2 0 a n d 5 0 ; b u t i t m a y o c c u r a t a n y age . 

S E X . — M e n are m o r e o f t en a t t a c k e d t h a n w o m e n . 

CAUSES.—Predisposing causes : ( 1 ) B a d h y g i e n e , b a d l y v e n t i l a t e d r o o m s 

a n d o v e r - c r o w d i n g . ( 2 ) D e b i l i t y o r i l lness ; meas les , w h o o p i n g - c o u g h , e t c . 

( 3 ) A l c o h o l i s m . Exciting causes : ( 1 ) C o l d , chi l l , o r a w e t t i n g m a y b r ing o n 

t h e t r o u b l e . ( 2 ) B l o w s o r injuries t o t h e ches t a p p e a r s o m e t i m e s t o cause an 

a t t a c k . 

T h e c o n d i t i o n is bac te r ia l , d u e t o t he p n e u m o c o c c u s o r o t h e r o r g a n i s m s . 

P A T H O L O G I C A L C H A N G E S . — 

1 . O n e lung , gene ra l l y t h e r ight , o r b o t h , m a y b e i n v o l v e d . I f o n e l u n g 

o n l y b e af fec ted , t he disease m a y a t t a c k o n e l o b e o r m o r e , o r p o s s i b l y t he 

w h o l e lung . 

2 . T h e l u n g first b e c o m e s c o n g e s t e d , t h o u g h it still c o n t a i n s air ; la ter t he 

a lveo l i are fil led w i t h a f ibr inous e x u d a t e , w h i c h u l t i m a t e l y b e c o m e s puru len t . 

T h e l ung , o r t h o s e pa r t s o f i t w h i c h are in f lamed , is t h e n airless. I f t h e pa t i en t 

r e c o v e r s , t he re f o l l o w s the stage of resolution, o r r e c o v e r y . T h e pu ru l en t fluid 

is p a r t l y e x p e c t o r a t e d , p a r t l y a b s o r b e d — t h a t is, a c t e d o n b y e n z y m e s w h i c h 

d i s so lve it, af ter w h i c h it is e x c r e t e d b y t he k i d n e y s . S o m e t i m e s reso lu t ion 

is m u c h d e l a y e d . 

S Y M P T O M S . — 

T h e acute attack beg ins w i t h a sh ive r ing fit a n d a s u d d e n rise o f t e m p e r a t u r e 

t o 1 0 3 ° o r o v e r . T h e r e is first pain, t h e n dyspnoea. T h e respiration is v e r y 

m u c h q u i c k e n e d ( 3 0 t o 7 0 a m i n u t e ) , b u t the pulse-rate is n o t c o r r e s p o n d i n g l y 

raised. T h e pa t i en t has a hacking or paroxysmal cough, a n d t he expectoration 

is charac te r i s t i c ( ' r u s t y s p u t u m ' ) . 

R e c o v e r y is gene ra l l y b y crisis, w h i c h t ake s p l a c e a b o u t t h e e i g h t h d a y , 

t he t e m p e r a t u r e fal l ing in a f e w hour s t o n o r m a l o r e v e n b e l o w , t he pu lse - a n d 
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respiration-rates falling with it. This means that the antitoxins of the patient's 

body have prevailed over those "of the bacteria. In fatal cases, the tempera-

ture continues to rise ; the patient generally dies of heart failure. 

Sometimes the illness terminates by lysis, i.e., a gradual fall of temperature, 

instead of by crisis. In such cases the convalescence is generally long and 

slow, and it is these we most frequently have to treat. Some patients suffer 

from delayed resolution—that is, the consolidation of the lung remains, and is 

very slow in clearing up. 

C O M P L I C A T I O N S A N D A F T E R - E F F E C T S . — T h e s e are rare. Pleurisy, 

empyema, endocarditis, and otitis media (inflammation of the middle ear) 

sometimes occur. Scoliosis, common after pleurisy, is rare after pneumonia. 

T r e a t m e n t . — 

A C U T E S T A G E . — O n l y medical treatment and efficient nursing are required. 

C O N V A L E S C E N T S T A G E . — M a n y patients make an excellent recovery, and 

need no special after-treatment. Some, however, regain strength slowly, and 

are much benefited by massage and exercises. This is especially true of the 

cases of 'unresolved pneumonia'. 

The aims of treatment are as follows : — 

1. T o expand the affected lung without, however, over-stretching it in the 

early stages, since the tissues might easily be torn or injured. 

2. T o prevent the development of scoliosis. 

3 . T o improve the patient's general health. 

The method of treatment in the early stage with the patient still in bed, is 

as follows : — 

Before treatment, the operator should inspect the patient's chart, in order 

to obtain information as to his general progress. The pulse and respiration 

should also be taken at the beginning of the treatment and at its conclusion. 

G E N E R A L M A S S A G E is sometimes ordered. If so, the treatment should at 

first be very short—not more than half an hour at the outside. Effleurage 

and kneading to the limbs, gentle abdominal massage (omitting liver treat-

ment) and effleurage, kneading and frictions to the back, with the patient 

turned towards the affected side, m a y be administered. Chest massage m a y 

consist of kneading and vibrations, and, later on, of gentle hacking and clapping. 

Breathing exercises should always be included, and m a y be given at the begin-

ning and end of the treatment, as well as before the abdominal massage. 

As a rule, however, the patient is more satisfactorily treated, as in empyema, 

by a combination of massage and exercises. The first schemes, in a case of 

pneumonia of the right lung, might, therefore, be as follows : — 

Scheme I 

1. Crook-half-lying Diaphragmatic breathing. 

2. Crook-half-lying 2-Arm-kneading -j- 2-Forearm-bending and -stretching 

(6 times). 

3. Crook-half-lying Chest massage + Costal breathing. 

4. Crook-half-lying 2-Leg-kneading + Knee-bending and -stretching (3 times 

each leg). 

5. Crook-half-lying Apical breathing. 

Scheme II (Later) 

1 . Left-side-lying Diaphragmatic and costal breathing.* 

2. Crook half-lying 2-Arm-kneading + 2-Arm-stretching upward and down-

ward (6 times). 

• T h e patient need not lie flat. He may lean sideways against his pillows with 
his left arm between them and the side of his chest. 
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3. C rook -ha l f - l y ing A b d o m i n a l m a s s a g e . 

4 . C rook -ha l f - l y ing D e e p b rea th ing .* 

5. C rook -ha l f - l y ing 2 - L e g - k n e a d i n g + ' B i c y c l i n g ' m o v e m e n t (6 t imes e a c h 

l e g ) . 

6. C rook -ha l f - l y ing ( g e n t l e ) S i d e - b e n d i n g t o left w i t h b rea th ing . 

P R O G R E S S I O N . — 

1. The breathing exercises s h o u l d b e d o u b l e - s i d e d at first, a n d la ter m a y 

b e g i v e n f o r o n e l u n g o n l y b y p u t t i n g pressure o n t h e s o u n d lung , as E x e r c i s e 1 

in S c h e m e I I a b o v e . Gentle s i d e - b e n d i n g s m a y n e x t b e i n t r o d u c e d , b u t t he 

s t rong s i d e - b e n d i n g s g i v e n in e m p y e m a w o u l d n o t b e safe in a case o f p n e u -

m o n i a . T h e s e m u s t , the re fo re , b e defer red til l a v e r y la te s tage o f t r e a t m e n t . 

Relaxed a l te rna te s i d e - b e n d i n g s f o r m o b i l i t y m a y b e used , as we l l as t r u n k -

ro ta t ions a n d r e l a x e d t runk- ro l l ings . 

Diaphragmatic b r ea th ing is m o s t useful o f all in e x p a n d i n g t he base 

o f t h e l ung ; b u t costal b rea th ing , b o t h as regards t he l o w e r a n d t h e u p p e r 

par t s o f t h e t h o r a x , a n d apical b r ea th ing s h o u l d n o t b e n e g l e c t e d . 

2 . The limb exercises m a y b e inc reased in s t r eng th as in e m p y e m a (see 

p . 3 6 7 ) a c c o r d i n g t o t he pa t i en t ' s c a p a c i t y . 

3. Massage s h o u l d g r a d u a l l y g i v e p l a c e t o exerc i ses , b u t h a c k i n g a n d 

c l a p p i n g o f t he ches t a n d b a c k are a l w a y s useful . 

N.B.—A rise of temperature contra-indicates treatment, and should be 
reported at once. 

F I B R O S I S O F T H E L U N G 

(Fibroid Lung ; Interstitial Pneumonia) 

A n o v e r g r o w t h a n d ha rden ing o f t he c o n n e c t i v e t i ssue o f t h e l ung . 

E T I O L O G Y . — F i b r o s i s o f t h e l ung is gene ra l l y s e c o n d a r y t o s o m e o t h e r 

i n f l a m m a t o r y c o n d i t i o n . I t m a y f o l l o w b r o n c h o p n e u m o n i a , c h r o n i c p leur i sy , 

o r , m o r e rare ly , l o b a r p n e u m o n i a . I t m a y b e c a u s e d b y t h e inha la t ion o f 

i r r i ta t ing dus t . A local f o r m m a y b e d u e t o t ube rcu los i s o r t u m o u r s o f t h e 

l ung . 

P A T H O L O G I C A L C H A N G E S . — 

1. O n e lung o n l y is a f fec ted , as a rule. 

2 . T h e c o n d i t i o n cons i s t s o f an overgrowth of the connective tissue of the lungs, 

w h i c h presses u p o n and ob l i t e ra tes t he a lveo l i a n d t h e capi l lar ies b e t w e e n 

t h e m . M o r e o v e r , t h e m u s c u l a r t issue in t he wa l l s o f t h e b r o n c h i o l e s loses its 

c o n t r a c t i l i t y a n d b e c o m e s f ibrous . S ince f ibrous t issue has n o t t h e resis t ing 

p o w e r o f m u s c u l a r t issue, t he wal l s y i e l d in p l aces g i v i n g rise t o b ronch iec t a s i s 

(see p . 3 4 8 ) . 

3. T h e f ibrosis m a y b e l o c a l o r diffuse. I n t h e f o r m e r case , the re is o f t en 

compensatory emphysema (see p . 3 5 2 ) in o t h e r pa r t s o f t h e s a m e lung , s ince 

t h e areas o f f ibrosis are ha rd a n d c o n t r a c t e d , a n d n o air c a n en te r t h e m . I f 

o n e l ung is en t i r e ly f ibro id , t h e o t h e r l ung is e m p h y s e m a t o u s ; a n d t h e r igh t 

ven t r i c l e o f t he hear t is h y p e r t r o p h i e d as a resul t o f t he strain en ta i l ed in 

p u m p i n g t he b l o o d t h r o u g h the r e d u c e d n u m b e r o f capi l lar ies . 

S Y M P T O M S A N D S I G N S . — E a r l y s y m p t o m s are cough, dyspnoea on exertion, 

a n d s o m e t i m e s cyanosis. Of t en , t h e pa t i en t has o the rwi se g o o d hea l th . T h e 

s y m p t o m s o f b ronch i ec t a s i s m a y b e p resen t . T h e c o n d i t i o n is v e r y c h r o n i c , 

a n d m a y c o n t i n u e f r o m fifteen t o t w e n t y yea r s (Os ie r ) . 

T h e af fec ted s ide o f the ches t is sh runken , a n d t he s h o u l d e r d r a w n d o w n 

caus ing a scoliosis convex to the healthy side. T h e m u s c l e s o f t he s h o u l d e r 

g i rd le o n t h e a f fec ted s ide are a t r o p h i e d (Os ie r ) . 

* Or Crook-half-lying Chest-lift-stroking. 
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T r e a t m e n t . — 

O u r p r inc ipa l a ims are t o e x p a n d — a s far as is p o s s i b l e — t h e af fec ted lung ; 

t o p re se rve t he m o b i l i t y o f t he t h o r a x , a n d t o p r e v e n t t he e s t ab l i shmen t o f 

scol ios is . 

P H Y S I C A L T R E A T M E N T . — 

1. If the lung is completely fibroid, i t o b v i o u s l y c a n n o t b e m a d e t o e x p a n d . 

I n this case all w e c a n d o is t o t r y and p rese rve as m u c h t h o r a c i c m o b i l i t y as 

p o s s i b l e , a n d p r e v e n t — a g a i n , as far as p o s s i b l e — t h e d e v e l o p m e n t o f a t r o u b l e -

s o m e scol ios is . W e shall t he re fo re g i v e a general table, w i t h spec ia l e m p h a s i s 

o n mobility exercises, pa s s ive o r free, o n postural exercises, a n d o n breathing 

exercises, e spec ia l ly free s i de -bend ings a w a y f r o m the a f fec ted s ide . A t t h e 

s a m e t i m e , exerc i ses t o raise t h e l o w s h o u l d e r m a y b e used . Pressures m u s t 

n o t b e g i v e n . 

2 . If the lung is not completely fibroid, b u t is o n l y so in ce r t a in areas, 

m o r e m a y b e d o n e t o i m p r o v e ma t t e r s . W e s h o u l d t hen e n d e a v o u r t o e x p a n d 

it in m u c h the s a m e w a y as w e s h o u l d d o in a case o f p n e u m o n i a ( p . 3 5 7 ) . 

T h e a c t i v e w o r k d o n e m a y b e v i g o r o u s , b u t o f cou r se m u s t n o t e x h a u s t t h e 

pa t i en t . 

N.B.— Tuberculous Cases.—Cases of fibrosis due to tuberculosis should not 
be treated by physical methods, as these might light up a quiescent infection. 

B R O N C H O P N E U M O N I A 

(Lobular Pneumonia) 

I n f l a m m a t i o n o f t he b r o n c h i o l e s , i n fund ibu la , a n d a lveo l i . 

E T I O L O G Y . — 

1. A G E . — I t is m o s t c o m m o n in ea r ly c h i l d h o o d a n d in o l d age . 

2 . B r o n c h o p n e u m o n i a m a y b e p r i m a r y o r s e c o n d a r y : — 

a. The Primary Form has m u c h t h e s a m e causes as L O B A R P N E U M O N I A 

( p . 3 5 5 ) . 

b. The Secondary Form o c c u r s : ( i ) A f t e r t he specif ic fevers , meas les , 

scar le t fever , e t c . ( i i ) I n t he f o r m o f ' a sp i r a t i on p n e u m o n i a ' . T h i s is d u e 

t o par t ic les o f f o o d h a v i n g g o t i n to t h e l a r y n x . T h e s e pass d o w n in to t h e 

b r o n c h i a n d set u p an in tense i n f l a m m a t i o n . 

P A T H O L O G I C A L C H A N G E S . — B o t h lungs are a t t a c k e d . T h e in f l amma-

t i o n starts in t h e smal les t b r o n c h i o l e s , a n d sp reads t o t he i n fund ibu l a a n d 

a lveo l i , w h i c h f o r m t h e l obu le s i n t o w h i c h t h e b r o n c h u s o p e n s . T h e s e s t ruc-

tures are hyperaemic a n d swo l l en , t h e b r o n c h i o l e s s t o p p e d u p w i t h m u c u s , a n d 

t he a lveo l i filled w i t h a m u c o u s o r m u c o p u r u l e n t e x u d a t e . 

S Y M P T O M S . — 

1. I n t he primary form t h e onse t a n d s y m p t o m s are s imi lar t o t h o s e o f 

p n e u m o n i a . T h e t e r m i n a t i o n is b y crisis, a n d t h e ch i ld r e c o v e r s q u i c k l y . 

T h e p r o g n o s i s is the re fo re g o o d , a n d th is f o r m is ra re ly fatal . 

2 . I n t h e secondary form, t h e s y m p t o m s are a t first t h o s e o f b r o n c h i t i s , b u t 

as t he air-cells b e c o m e i n v o l v e d , t h e y a s s u m e a m o r e ser ious a spec t . T h e r e is 

a pa inful c o u g h , dyspnoea , i n t e rmi t t en t fever , a n d a q u i c k , w e a k , a n d i r regular 

pu lse . T h e pa t i en t m a y die f r o m e x h a u s t i o n , hear t fai lure, o r a s p h y x i a . I n 

cases t ha t r e c o v e r , t he t e r m i n a t i o n is b y lysis, t he c o n v a l e s c e n c e is v e r y s l o w , 

a n d in s o m e cases areas o f c o n s o l i d a t i o n r ema in u n r e s o l v e d f o r m o n t h s . T h e 

p rognos i s is m u c h w o r s e t han in t h e p r i m a r y f o r m . 

C O M P L I C A T I O N S are b ronch i ec t a s i s a n d phth is i s . 

T r e a t m e n t ( du r ing c o n v a l e s c e n c e ) . — 

G E N E R A L T R E A T M E N T . — T h e pa t i en t s h o u l d w e a r w a r m c l o t h i n g , a n d 
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t h e f o o d s h o u l d b e l igh t a n d nour i sh ing . C o n s t i p a t i o n m u s t b e p r e v e n t e d . 

A p p r o p r i a t e t o n i c s wi l l b e o r d e r e d . 

P H Y S I C A L T R E A T M E N T . — T h e a i m s o f t r e a t m e n t are as f o l l o w s : 

1. B e f o r e a n y t h i n g else c a n b e d o n e , the exudate must be evacuated, s ince i t 

i m p e d e s resp i ra t ion , a n d its p r e sence in t h e b r o n c h i o l e s l eads t o b r o n c h i e c t a s i s . 

2 . T h e c o n d i t i o n , b e i n g bi la tera l , wi l l r equ i re inspiratory exercises t o s e c u r e 

expansion o f b o t h lungs . 

3. Expiration as w e l l as insp i ra t ion m u s t b e p rac t i s ed , b e c a u s e o f t h e 

e m p h y s e m a t o u s p a t c h e s in t h e lungs . 

M E T H O D O F T R E A T M E N T . — 

1. The pulse s h o u l d b e t a k e n be fo re a n d af ter t r e a t m e n t , a n d t h e pa t i en t ' s 

c h a r t w a t c h e d in t h e ea r ly s tages . 

2 . Evacuation of the secretion (see B R O N C H I E C T A S I S , p . 3 4 9 ) . 

3. A general strengthening treatment, cons i s t i ng o f m a s s a g e a n d exerc i ses , 

v e r y ca re fu l l y g r a d u a t e d , s h o u l d b e g i v e n . T h e pa t i en t m u s t o n n o a c c o u n t b e 

o v e r t i r e d . E a s y s ta r t ing p o s i t i o n s s h o u l d b e c h o s e n . 

4. Breathing Exercises.— 

For inspiration and expansion of the lungs. D o u b l e - s i d e d b r e a t h i n g exe r -

cises are g i v e n . T h e d a m a g e b e i n g gene ra l l y w o r s t a t t h e ba se o f t h e lungs , 

d i a p h r a g m a t i c ( a b d o m i n a l ) b r e a t h i n g is t h e m o s t i m p o r t a n t o f al l , b u t c o s t a l 

a n d ap ica l b r ea th ing m u s t n o t b e n e g l e c t e d . 

Exercises to assist expiration s h o u l d a lso b e g i v e n , b e c a u s e b r o n c h i t i s 

a n d s o m e deg ree o f e m p h y s e m a are pa r t o f t h e d isease . (See E x e r c i s e s f o r 

B R O N C H I T I S a n d A S T H M A , p p . 3 4 7 , 3 5 0 . ) 

5. Mobility Exercises (see P N E U M O N I A , p . 3 5 7 ) . 

N o s t r ong s t re tch ings m u s t b e u sed . 

T U B E R C U L O S I S 

T u b e r c u l o s i s is a v e r y w i d e s p r e a d disease , a f fec t ing n o t o n l y h u m a n b e i n g s 

b u t m a n y spec ies o f an ima l s . F o r t u n a t e l y , h o w e v e r , i t is b e c o m i n g less p r e v a -

len t , o w i n g t o i m p r o v e d h y g i e n e , be t t e r hous ing , a n d e d u c a t i o n o f t h e p u b l i c 

as regards t he d a n g e r o f i n f ec t i on . 

E T I O L O G Y . — 

A G E . — N o age is e x e m p t ; b u t t h e o l d are less l i ke ly t o suffer. T u b e r c u -

losis o f b o n e s , j o i n t s , g l a n d s , o r m e m b r a n e s ( p e r i t o n e u m o r m e n i n g e s ) is m o s t 

c o m m o n in ch i ld ren , phth is i s ( t ube rcu los i s o f t he l ungs ) is m o s t o f t en f o u n d in 

y o u n g p e o p l e . 

S E X . — T h e sexes are a l m o s t e q u a l l y a f fec ted . 

O C C U P A T I O N . — A n y o c c u p a t i o n w h i c h l ower s t h e res is tance o f t h e b o d y 

p red i sposes t o t ube rcu lo s i s . P e o p l e w h o w o r k f o r l o n g hou r s f o r insufficient 

w a g e s , a n d h e n c e o f t en o n s c a n t y f o o d ; t h o s e w h o s p e n d m o s t o f the i r t i m e in 

i l l -ven t i l a t ed o r insan i t a ry r o o m s ; a n d t h o s e w h o are e m p l o y e d in t r ades w h i c h 

en ta i l t he i nha la t ion o f dus t o r i r r i ta t ing subs t ances , are all l i ab le t o th is m a l a d y . 

O T H E R D I S E A S E S . — C a t a r r h , spec i f ic fevers , e x h a u s t i n g diseases al l p re -

d i spose t o t h e disease . T r a u m a s , s u c h as b l o w s o n t h e ches t in t h e case o f 

p u l m o n a r y t ube rcu los i s , o r injuries t o b o n e s , j o i n t s , o r o t h e r pa r t s m a y l ead t o 

its d e v e l o p m e n t . I t m a y af fec t a n y pa r t o f t h e b o d y . 

T H E T w o M A I N P R E D I S P O S I N G C A U S E S , h o w e v e r , are : (a) Hereditary pre-

disposition (d ia thes i s ) . T h e disease i tself is n o t inher i ted , b u t ra ther a cer ta in 

l i ab i l i ty t o c o n t r a c t i t . T h i s m a y gene ra l l y b e c o u n t e r a c t e d b y l i v ing a h y g i e n i c 

a n d we l l - r egu la t ed life, a n d k e e p i n g t h e hea l th a t a h i g h l eve l , (b) Lowering 

of the body's protective forces, as b y t h e causes m e n t i o n e d a b o v e — u n h e a l t h y 

o c c u p a t i o n s , w e a k e n i n g diseases , e t c . 
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T h e Bacillus tuberculosis is t he ac tua l cause . I n f ec t i on b y this bac i l lus 

m a y t a k e p l a c e in th ree w a y s : (1) By inhalation. T h i s is t he c o m m o n e s t w a y . 

Bac i l l i f r o m the s p u t u m o f c o n s u m p t i v e s are b l o w n a b o u t in t he air, a n d 

b r e a t h e d in b y o the r s . (2) By ingestion—milk f r o m a t u b e r c u l o u s c o w b e i n g t he 

usual v e h i c l e o f in fec t ion . ( 3 ) By inoculation. T h i s ra re ly h a p p e n s , e x c e p t t o 

su rgeons w h e n p e r f o r m i n g o p e r a t i o n s o r p o s t - m o r t e m s . 

N.B.—In (1) the lungs, and in (2) the intestines or tonsils are most often 
affected ; (3) generally produces a local lesion only. 

P A T H O L O G Y ( G E N E R A L ) . — 

1. F O R M A T I O N O F T H E T U B E R C L E . — T h e t u b e r c l e baci l l i , h a v i n g i n v a d e d 

the t i ssues , sp read a n d m u l t i p l y there , a n d v a r i o u s cel ls ga the r r o u n d t h e m , 

f o r m i n g smal l g rey i sh j e l ly - l ike b o d i e s ca l l ed t ube rc l e s . T h e baci l l i lie in t he 

i n n e r m o s t l aye r o f ce l l s . 

2 . C A S E A T I O N . — P a r t l y b e c a u s e n o b l o o d - v e s s e l s pass i n to t h e m , a n d p a r t l y 

b e c a u s e o f t he effect o f t h e bac t e r i a o r the i r t o x i n s , t he t u b e r c l e s d e g e n e r a t e . 

A n u m b e r o f t h e m t o g e t h e r f o r m a sof t c h e e s y mass . 

3. T E R M I N A T I O N . — T h i s m a y o c c u r b y : (a) Softening of caseated material 

w h i c h is t h e n e x c r e t e d in ur ine o r faeces, o r c o u g h e d u p , a n d formation of 

cavities. I f th is p r o c e s s c o n t i n u e s , t he resul t is fa ta l—unless , o f c o u r s e , t he 

site o f t he les ion is o n e w h i c h c a n b e dea l t w i t h surg ica l ly , (b) Sclerosis (ca lc i f i -

c a t i o n — e n c a p s u l i z a t i o n ) . I n th is case there is i nc reased f o r m a t i o n o f fibrous 

t issue r o u n d the t u b e r c u l o u s area, shu t t ing in t he bac te r i a . T h e t u b e r c l e 

b e c o m e s a firm, h a r d s t ruc ture , a n d cu re s u p e r v e n e s . 

P h t h i s i s 

(Pulmonary Tuberculosis) 

W i t h t he disease o n c e d e v e l o p e d w e are n o t c o n c e r n e d , b u t o n l y w i t h its 

p r e v e n t i o n , e spec i a l l y in t h o s e k n o w n t o b e p r e d i s p o s e d . N o t m u c h , the re fo re , 

n e e d b e sa id a b o u t t h e disease itself. I t m a y t a k e o n e o f t w o f o r m s : ( 1 ) The 

acute form ( p o p u l a r l y k n o w n as ' g a l l o p i n g c o n s u m p t i o n ' ) , i n v o l v i n g b o t h lungs , 

a n d e n d i n g fa ta l ly in a f e w m o n t h s . ( 2 ) The chronic form, w h i c h is m o r e 

c o m m o n . T h e p r o c e s s gene ra l l y starts in o n e lung , b u t la ter i n v o l v e s b o t h . 

T h e first p o i n t o f a t t a c k is g e n e r a l l y j u s t b e l o w the a p e x o f t h e lung , a n d the 

in fec t ion e x t e n d s d o w n w a r d s a l o n g t he an te r io r m a r g i n . 

P A T H O L O G Y . — T h e c h a n g e s are t h o s e d e s c r i b e d a b o v e , t he a lveo l i a n d 

t e rmina l b r o n c h i o l e s b e i n g a t t a c k e d . Casea t ion t akes p l a c e , t he c h e e s y mater ia l 

be ing a b s o r b e d o r c o u g h e d u p , a n d cav i t i e s f o r m e d in t he l ung . T h e p roces s 

is s o m e t i m e s d i v i d e d f o r p u r p o s e s o f de sc r ip t i on i n t o th ree s tages . 

1. I N V A S I O N , in w h i c h t h e baci l l i se t t le d o w n in t he t issues. 

2 . C O N S O L I D A T I O N . — T h i s is t he s tage o f f o r m a t i o n o f t ube rc l e s , w i t h an 

in f l amed z o n e r o u n d t h e m ; a n d o f ca sea t ion . 

3. E X C A V A T I O N , in w h i c h t h e c a s e a t e d mate r i a l sof tens a n d is a b s o r b e d , 

a n d cav i t i e s are f o r m e d . 

T h i s p r o c e s s m a y c o n t i n u e w i t h a fatal result , o r hea l ing m a y t a k e p l a c e b y 

encapsu l i za t i on (see above). I t is, h o w e v e r , poss ib le f o r a c h r o n i c t ube rcu los i s 

t o b e c o m e a c u t e aga in as t he result o f s o m e in fec t ive c o n d i t i o n e l sewhere in t he 

b o d y (W 7 hee le r a n d J a c k ) . 

S Y M P T O M S . — T h e c h a r a c t e r o f t h e onset var ies ; t he disease m a y b e g i n 

w i t h o n l y s l ight s y m p t o m s , o r t h e first s ign m a y b e haemoptysis (haemorrhage 

f r o m t h e l u n g ) , d u e t o t he e ros ion o f a b l o o d - v e s s e l . O t h e r s y m p t o m s are 

cough, i nc reas ing ly p a r o x y s m a l a n d p a i n f u l ; characteristic expectoration ; fever ; 

a n d emaciation. 



DISEASES OF THE RESPIRATORY ORGANS 361 

T h e chest is l ong , n a r r o w a n d flattened, t he a n t e r o - p o s t e r i o r d i a m e t e r b e i n g 

shor t . T h e ribs are m o r e ve r t i ca l in d i r e c t i o n t h a n n o r m a l , m a k i n g t h e cos t a l 

ang le m o r e a c u t e . T h e scapula; are o f t en w i n g e d . 

T r e a t m e n t ( P r o p h y l a c t i c ) . — 

G E N E R A L T R E A T M E N T . — T h e ch i ld ren o f t u b e r c u l o u s pa ren t s , o r t h o s e 

s u s p e c t e d o f a h e r e d i t a r y p r e d i s p o s i t i o n t o t h e d isease , s h o u l d p a y spec ia l 

a t t en t ion t o h y g i e n e . T h e y s h o u l d l ive in h e a l t h y su r round ings , w i t h p l e n t y 

o f fresh air a n d sunshine , s p e n d i n g m u c h t i m e in t he o p e n , a n d a v o i d i n g 

s e d e n t a r y w o r k , o r s u c h as w o u l d p r e v e n t t he i r t a k i n g a p r o p e r a m o u n t o f 

exe rc i se . T h e y s h o u l d n o t e x p o s e t h e m s e l v e s t o i n f ec t i on . Chi ld ren w h o s e 

paren ts are a c t u a l l y suffering f r o m phth is i s s h o u l d n o t r ema in a t h o m e . Sui t-

ab l e f o o d a n d c l o t h i n g s h o u l d b e p r o v i d e d , a n d c o l d s a n d chi l ls m u s t b e 

a v o i d e d . 

P H Y S I C A L T R E A T M E N T . — 

E X E R C I S E S . — 

Treatment by physical exercises is only permissible as a prophylactic measure. 

S h o u l d a n y s y m p t o m a p p e a r w h i c h m i g h t d e n o t e ac tua l o n s e t o f t h e disease , 

it m u s t cease a t o n c e . Hcemoptysis is an absolute contra-indication. N o t reat-

m e n t m u s t b e g i v e n af ter it has o n c e o c c u r r e d , n o r m a y it b e r e s u m e d , unless 

after m a n y yea r s . T h e t r e a t m e n t cons i s t s o f genera l exerc i ses , g i v e n ou t -of -

d o o r s i f poss ib l e , o r a t least in a r o o m w i t h w i d e o p e n w i n d o w s . 

Breathing exercises are, o f cou r se , m o r e i m p o r t a n t t h a n a n y o the r s . I t 

is essential t h a t all pa r t s o f t he l u n g s h o u l d b e as fu l ly e x p a n d e d as p o s s i b l e , 

in o r d e r t o i m p r o v e p u l m o n a r y c i r cu la t ion , a n d p r o m o t e t h e nu t r i t ion o f all 

t he l ung t issue, as we l l as inc reas ing t h e i n t ake o f t h e l i f e -g iv ing o x y g e n , a n d 

t h e o u t p u t o f C O . , . T h i s n o t o n l y m a k e s f o r a h e a l t h y c o n d i t i o n o f t h e respira-

t o r y o rgans t h e m s e l v e s , b u t increases t h e res i s tance o f t h e pa t i en t ' s w h o l e b o d y 

t o i n fec t ion . H e s h o u l d the re fo re b e t a u g h t t o b r e a t h e in e v e r y pa r t o f t h e 

t h o r a x , i n s p i r a t o r y a n d e x p i r a t o r y m o v e m e n t s b e i n g e q u a l l y i m p o r t a n t . T h e 

f o l l o w i n g are useful : — 

Exercises to Expand the Base of the Lungs.— 

1. H a l f - l y i n g D i a p h r a g m a t i c ( a b d o m i n a l ) b rea th ing . 

2 . H a l f - l y i n g Cos ta l b rea th ing . 

3. T h e a b o v e t w o e x e r c i s e s c o m b i n e d . 

Exercises to Expand the Apex.— 

1. Half-lying Apical breathing.—The o p e r a t o r , w i t h fingers o v e r t h e 

ap i ce s o f t he lungs , i nd i ca t e s t o t h e p a t i e n t t he pa r t she wishes h i m t o e x p a n d . 

2 . Half-lying Apical breathing with pressure.—The o p e r a t o r , i f she finds 

i t difficult t o t e a c h t he p a t i e n t t h e a b o v e exe rc i se , m a y e x e r t gen t l e pressure 

o n t he l o w e r r ibs d u r ing insp i ra t ion so t h a t t h e e x p a n s i o n m a y t a k e p l a c e in 

t h e u p p e r co s t a l a n d ap i ca l r eg ions o n l y . 

E x e r c i s e s s u c h as t h e S w e d i s h S i t t ing Chest- l i f t ing, H a l f - l y i n g Chest- l i f t -

s t rok ing a n d -shaking, a n d S toop-s t r ide - s i t t ing B a c k - r a i s i n g in different p l anes 

m a y a lso be used , o r a n y free b r e a t h i n g exerc i ses w i t h o r w i t h o u t w o r k f o r 

t he a rms . Chest-clapping a n d back-hacking are useful in p r o m o t i n g i n t e r c h a n g e 

o f gases . Deep spinal frictions a n d vibrations in t he u p p e r t h o r a c i c r eg ion 

s h o u l d p r o m o t e a c t i v i t y o f t he s y m p a t h e t i c ne rves t ha t g o t o m a k e u p t h e 

p u l m o n a r y p l e x u s . 

A p a r t f r o m b rea th ing , t h e exerc i ses wil l s i m p l y cons i s t o f a v a r i e d t a b l e 

a r r anged t o sui t t he pa t i en t ' s genera l p h y s i c a l c o n d i t i o n . T h e r e s h o u l d be 

p l e n t y o f m o v e m e n t , a n d w o r k f o r all m u s c l e g r o u p s , as w e l l as exerc ises fo r 

m o b i l i t y a n d c o - o r d i n a t i o n . T h e s c h e m e m a y b e a r r a n g e d o n t h e e d u c a t i o n a l 

m o d e l i f p re fe r red . 
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T r e a t m e n t of H a e m o p t y s i s ( F i r s t - a i d ) . — 

I f an a t t a c k o f haemoptys i s s h o u l d u n f o r t u n a t e l y o c c u r w i t h o u t a n y 

p r e v i o u s wa rn ing , t he p a t i e n t s h o u l d b e p l a c e d o n a c o u c h o r b e d in t h e half-

l y i n g pos i t i on , w i t h t h e h e a d a n d t r u n k w e l l ra ised. A b s o l u t e rest a n d q u i e t 

are essent ia l , a n d t he pa t i en t s h o u l d b e reassured . ( T h e haemorrhage u sua l l y 

s tops o f i tself unless a la rge a r t e ry has b e e n e r o d e d . ) A l l t i gh t c l o t h i n g s h o u l d 

be l o o s e n e d , a n d t h e w i n d o w s o p e n e d , so t h a t t h e pa t i en t m a y h a v e p l e n t y o f 

air. H e m a y b e g i v e n i ce t o s u c k , i f th is is o b t a i n a b l e , b u t i f the re is a n y 

d o u b t as t o t he or ig in o f t h e haemorrhage n o t h i n g s h o u l d b e g i v e n b y t h e 

m o u t h b e f o r e t h e ar r iva l o f t h e d o c t o r . T h e b l o o d is b r i g h t r ed a n d f r o t h y , 

i.e., i t is m i x e d w i t h air, whe reas in haematemesis i t is gene ra l l y d a r k in c o l o u r , 

e x c e p t o c c a s i o n a l l y in cases o f gas t r ic u lce r (see p . 3 7 7 ) . I f it is k n o w n f r o m 

w h i c h lung t he b l o o d c o m e s , t he pa t i en t is t u r n e d t o w a r d s t h e a f fec ted s ide , 

a n d ice a p p l i e d t o th is r e g i o n o n l y . I n t h e case o f a first a t t a c k , h o w e v e r , t h i s 

c o u l d h a r d l y b e k n o w n b y t h e g y m n a s t . T h e pa t i en t wi l l p r o b a b l y a s s u m e 

the pos i t i on m o s t c o m f o r t a b l e t o himself . 

I V . D I S E A S E S O F T H E P L E U R A 

P L E U R I S Y A N D E M P Y E M A 

P l e u r i s y 

Pleur i sy is, as t h e n a m e imp l i e s , i n f l a m m a t i o n o f t h e pleurae o f o n e o r b o t h 

lungs , m o s t f r e q u e n t l y o f t h a t o f t h e r igh t l ung . 

E T I O L O G Y . — P l e u r i s y m a y b e : ( 1 ) P r i m a r y — t h a t is, r ising f r o m s o m e c a u s e 

w i th in t h e b o d y , a n d n o t f o l l o w i n g o n a n y o t h e r disease o r i n f ec t i on ; o r ( 2 ) 

S e c o n d a r y , ar is ing as t he result o f a n y o t h e r s u c h m o r b i d p r o c e s s . 

1. P R I M A R Y P L E U R I S Y is a l w a y s , o r a l m o s t a l w a y s , d u e t o t u b e r c u l o s i s , 

t h o u g h an a t t a c k m a y b e p r ec ip i t a t ed b y chi l l , c o l d , o r e x p o s u r e . 

2 . S E C O N D A R Y P L E U R I S Y m a y b e d u e t o a n u m b e r o f causes , a m o n g w h i c h 

are : (a) P n e u m o n i a , in w h i c h case t h e i n f ec t i on sp reads f r o m t h e l u n g t o t h e 

p leura , (b) Spec i f ic f eve r s—scar l e t fever , r h e u m a t i s m , meas les , w h o o p i n g -

c o u g h , septicaemia, (c) C h r o n i c diseases in the i r la te s t a g e s — B r i g h t ' s d i sease , 

c ance r , e t c . (d) Chi l l . 

T h e o r g a n i s m s re spons ib le f o r t h e d e v e l o p m e n t o f p leu r i sy are t he p n e u m o -

c o c c u s , s t r e p t o c o c c u s , a n d t u b e r c l e bac i l lus . 

P A T H O L O G I C A L C H A N G E S . — T h e r e are t w o var ie t ies o f p l e u r i s y : ( 1 ) 

' D r y ' p l eu r i sy ; a n d (2 ) P l e u r i s y w i t h effusion. 

1. 4 D R Y ' ( P L A S T I C ) P L E U R I S Y . — T h e m e m b r a n e s b e c o m e hyperaemic , a n d 

red in c o l o u r . T h e r e is a t first n o effusion, b u t b e f o r e l o n g fibrin—the t h r e a d -

l ike subs t ance in t h e b l o o d - p l a s m a w h i c h f o r m s t h e c l o t w h e n b l o o d is s h e d — 

begins t o b e e x u d e d . I t is d e p o s i t e d o n t h e m e m b r a n e s , g i v i n g t h e m a r o u g h , 

s h a g g y a p p e a r a n c e , a n d f o r m i n g adhes ions b e t w e e n t he v i scera l a n d par ie ta l 

layers . T h e s e h a m p e r t h e m o v e m e n t s o f t h e t h o r a x a n d s o interfere w i t h 

respi ra t ion . I n d r y p leur i sy there are n o fur ther c h a n g e s , a n d t he t r o u b l e m a y 

c lear u p c o m p l e t e l y . 

2 . P L E U R I S Y W I T H E F F U S I O N . — T h e f o l l o w i n g s tages m a y b e n o t e d . 

Stage of Exudation.—The fluid is sero-f ibr inous a n d var ies in a m o u n t . 

I f e x t e n s i v e , i t causes co l l apse o f t he lung , d i s p l a c e m e n t o f t he hear t a n d g r e a t 

vesse ls , o r e v e n o f t h e l ive r a n d sp leen . T h e m o v e m e n t s o f t he d i a p h r a g m are 

m u c h h a m p e r e d in th is case , a n d b r ea th ing b e c o m e s v e r y diff icult . 

Stage of Resolution.—The fluid is g r a d u a l l y a b s o r b e d , b u t , m u c h fibrin 

b e i n g left d e p o s i t e d o n t he m e m b r a n e s , s t rong adhes ions f o r m . 

Stage of Purulent Exudation.—The e x u d a t i o n , ins tead o f b e i n g a b s o r b e d , 
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m a y b e c o m e puru len t . T h e c o n d i t i o n t h e n aris ing is k n o w n as empyema. 

In s o m e cases , t h e fluid is pu ru l en t f r o m t h e b e g i n n i n g . T h i s o f t e n h a p p e n s 

w h e n e m p y e m a f o l l o w s o n p n e u m o n i a . 

S Y M P T O M S . — 

1 . ' D R Y ' P L E U R I S Y . — T h e a t t a c k beg ins w i t h slight chills, o r sh ive r ing 

a t t acks , b u t n o t w i t h a v i o l e n t r igo r l ike t h a t w h i c h p r e c e d e s p n e u m o n i a . 

T h e temperature rises t o a b o u t 1 0 2 ° o r 1 0 3 ° . T h e r e is mala i se , h e a d a c h e , a n d 

genera l feel ing o f i l lness. Severe pain is fel t o n t h e a f fec ted s ide , w o r s t w h e n 

t he pa t i en t t akes a d e e p b r e a t h ; th is is d u e t o t h e in f l amed c o n d i t i o n o f t h e 

m e m b r a n e s , e i ther t o s t r e tch ing o f t h e m , o r t o f r ic t ion b e t w e e n t h e m . T h e r e 

is a dry cough, a lso pa infu l , b u t n o e x p e c t o r a t i o n . 

2 . P L E U R I S Y W I T H E F F U S I O N . — T h e p a i n g r o w s less as t h e e x u d a t i o n 

increases , a n d dyspnoea t a k e s i ts p l a c e . T h e lung , c o m p r e s s e d b y t he fluid, 

co l l apses , w h o l l y o r in par t , a n d h e n c e resp i ra t ion b e c o m e s difficult o r 

i m p o s s i b l e o n t h e a f fec ted s ide . T h e pa t i en t lies o n this s ide , so as t o g i v e all 

poss ib le f r e e d o m t o t he s o u n d lung . T h e b rea th ing is q u i c k e n e d . T h e 

temperature r emains raised, a n d t h e pulse is q u i c k . T h e r e is a hacking cough, 

b u t t h e e x p e c t o r a t i o n is n o t inc reased , s ince t h e e x u d a t i o n is n o t in t h e 

b r o n c h i o l e s o r i n fund ibu la . W h a t the re is has n o m a r k e d cha rac te r , a n d is 

n e v e r ' r u s t y ' as in p n e u m o n i a . 

C O U R S E A N D P R O G N O S I S . — T h e p r o g n o s i s is g o o d as a rule , be t t e r in t h e 

y o u n g t h a n in t h e o l d . T h e grea tes t d a n g e r is t h a t o f c a r d i a c fa i lure . T h e 

t e m p e r a t u r e falls b y lysis—that is, b y a g r adua l dec l ine , n o t b y crisis ( s u d d e n 

fall) as in p n e u m o n i a . T h i s h a p p e n s as t he fluid is a b s o r b e d — i n f r o m 7 d a y s 

t o 3 w e e k s . 

A F T E R - R E S U L T S . — F r o m t h e p o i n t o f v i e w o f t h e g y m n a s t , t he m o s t 

i m p o r t a n t resul t o f p l eu r i sy is t he f o r m a t i o n o f a d h e s i o n s w h i c h i m m o b i l i z e o n e 

s ide o f t h e t h o r a x , p r e v e n t full e x p a n s i o n o f t h e lung , a n d u l t i m a t e l y cause 

s co l i o s i s—a t h o r a c i c c u r v e w i t h its c o n v e x i t y t o t h e s o u n d s ide . 

T r e a t m e n t . — 
A C U T E S T A G E 

N o t r e a t m e n t wi l l , o f c o u r s e , b e g i v e n in t h e a c u t e s t age . ' D r y ' p l eu r i sy 

o f t en clears u p en t i r e ly w i t h o u t after-results , a n d ra re ly requi res t r e a t m e n t . 

P L E U R I S Y W I T H E F F U S I O N 

O u r a ims are t o assist t h e a b s o r p t i o n o f t h e f luid ; t o o b t a i n full e x p a n s i o n 

o f t h e c o l l a p s e d o r pa r t i a l l y c o l l a p s e d lung , a n d t o p r o m o t e c o r r e c t b r ea th ing ; 

t o p r e v e n t t h e f o r m a t i o n o f d i s ab l ing a d h e s i o n s b e t w e e n t h e t w o l aye r s o f t h e 

p leura , o r , s h o u l d t h e y h a v e a l r e a d y d e v e l o p e d b e f o r e t h e pa t i en t c o m e s u n d e r 

o u r care , t o s t r e t ch t h e m , a n d so t o p r e v e n t , o r r e m e d y , sco l ios i s . 

W e h a v e t o r e m e m b e r t h a t p leur i sy , as has b e e n said , is o f t e n d u e t o in fec -

t i o n b y t he t u b e r c l e bac i l lus . I n a n y case , t he re is a la rge a m o u n t o f fluid 

p resen t w i t h o u t a n y ou t l e t , a n d a n y increase o f i n f l a m m a t i o n wi l l a d d t o t h a t 

fluid, in tens i fy ing its d a n g e r o u s pressure o n t h e l u n g a n d o n t he hear t . C o n -

s e q u e n t l y i t is m o s t i m p o r t a n t t h a t in t h e e a r l y s tages o f t r e a t m e n t w e s h o u l d 

d o n o t h i n g t h a t c o u l d l igh t u p t h e i n f l a m m a t i o n , o r interfere w i t h its r e so lu t ion . 

S h o u l d t h e pa t i en t ' s t e m p e r a t u r e , as r e c o r d e d o n his cha r t , rise a b o v e n o r m a l , 

o r his pulse- ra te b e c o m e q u i c k e r , o r s h o u l d a n y s ign o f i nc reased effusion, o r 

a n y o t h e r u n f a v o u r a b l e s y m p t o m a p p e a r , t h e t r e a t m e n t s h o u l d b e d i s c o n t i n u e d , 

a t all e v e n t s f o r a t i m e . 

M E T H O D O F T R E A T M E N T I N T H E E A R L Y S T A G E . — T h e pa t i en t is 

in b e d , still v e r y w e a k , b u t t h e t e m p e r a t u r e a n d pu l se are n o r m a l . A t first, 

t he t r e a t m e n t s h o u l d cons i s t o n l y o f effleurage a n d k n e a d i n g t o the l i m b s , 
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g i v e n v e r y g e n t l y a n d ca re fu l ly . T h e first s eance s h o u l d n o t last m o r e t h a n 

t en m i n u t e s , b u t t he t i m e m a y b e inc reased g r a d u a l l y u p t o a b o u t t h i r t y 

minu t e s as t h e pa t i en t i m p r o v e s . Gen t l e d o u b l e - s i d e d b r ea th ing exerc i ses are 

n e x t a d d e d . 

Scheme I 

1. H a l f - l y i n g B r e a t h i n g . 

2 . ,, 2 - A r m - k n e a d i n g . 

3 . ,, C h e s t - k n e a d i n g + v i b r a t i o n s . 

4 . , . 2 - L e g - k n e a d i n g . 

5. ,, B r e a t h i n g . 

A d a y o r so af ter this , a c t i v e m o v e m e n t s a n d l o c a l i z e d b r e a t h i n g m a y b e 

a d d e d . T h e t r e a t m e n t b e c o m e s s imi lar t o t ha t f o r e m p y e m a , but the progression 

must be much slower, and more careful, unt i l t he effusion is c o m p l e t e l y a b s o r b e d . 

T h e increase in s t r eng th o f t he a c t i v e m o v e m e n t s m a y b e a r r anged m u c h 

as t ha t f o r a hear t case , a n d t h e rules g i v e n a b o v e m u s t b e ca re fu l ly o b s e r v e d . 

T h e p u l s e — a n d in t h e e a r l y s tages , s o m e t i m e s t h e t e m p e r a t u r e a l s o — s h o u l d 

a l w a y s be t a k e n b e f o r e a n d af ter t r e a t m e n t , th is p r e c a u t i o n b e c o m i n g spec i a l l y 

i m p o r t a n t w h e n a c t i v e w o r k is b e i n g g r a d u a l l y i n t r o d u c e d i n t o t he s c h e m e . 

E m p y e m a 

Thi s , as d e s c r i b e d a b o v e , is a c o n d i t i o n in w h i c h t h e e x u d e d fluid w i th in t he 

p leura l c a v i t y is pu ru len t . I t is a m o r e ser ious il lness t h a n s imp le p leur i sy 

a n d t he p r o g n o s i s is w o r s e . T h e fluid co l l ec t s a t t h e base o f t he lung , a n d m a y 

e x e r t v e r y d a n g e r o u s pressure u p o n it, o r u p o n o t h e r o r g a n s . M o r e o v e r , t he 

pa t i en t ' s genera l c o n d i t i o n b e c o m e s m u c h w o r s e , t h e s t r eng th o f t h e hear t 

is i m p a i r e d , a n d c o l l a p s e f r o m e x h a u s t i o n is a pos s ib i l i t y . T h i s is e spec i a l l y 

t h e case w h e n t h e e m p y e m a f o r m s pa r t o f a genera l i n f ec t i on . 

S Y M P T O M S . — I n a case o f p leur i sy , in w h i c h t he sero- f ibr inous e x u d a t e is 

b e c o m i n g puru len t , t he f o l l o w i n g s y m p t o m s a p p e a r : I n s t e a d o f dec reas ing , t he 

f eve r b e c o m e s hectic ( r e m i t t e n t ) ; t h a t is, i t rises a n d falls w i t h severa l degrees 

d i f ference b e t w e e n t he m o r n i n g a n d e v e n i n g t e m p e r a t u r e s , o r b e t w e e n t he 

t e m p e r a t u r e s a t different t i m e s o f t h e d a y . T h e p a t i e n t suffers f r o m shivering 

fits, a n d night sweats are c o m m o n . 

Leucocytosis—increase o f t h e n u m b e r o f w h i t e c o r p u s c l e s in t h e b l o o d — 

m a k e s its a p p e a r a n c e . 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — A s s o o n as it is ce r t a in t ha t pus is p re sen t in 

t he p leura l c a v i t y , it is, u sua l ly , e v a c u a t e d b y o p e r a t i o n u n d e r a genera l 

anaesthetic. A pa r t o f t he 9 th r ib is r esec ted , t he c a v i t y is c l e a r ed o f pus , a n d 

a r u b b e r t u b e inse r ted t o m a i n t a i n d ra inage . T h e t u b e is gene ra l l y sho r t a n d 

th i ck , b u t s o m e t i m e s a l o n g o n e is fixed i n t o t h e w o u n d b y m e a n s o f a d h e s i v e 

s t r app ing o r s t i tches , a n d its o t h e r e n d c o n n e c t e d w i t h a glass b o t t l e o r ja r , 

w h i c h is p l a c e d o n t he floor bes ide t he b e d , so t h a t t he p u s dra ins d o w n in to it . 

P H Y S I C A L T R E A T M E N T . — I n t r ea t ing e m p y e m a , w e h a v e t o a i m a t t h e 

s a m e o b j e c t s as in p l e u r i s y — t h a t is, w e h a v e t o p r e v e n t t he d e v e l o p m e n t o f 

adhes ions w h i c h m a y b i n d d o w n the t h o r a x o n t h e a f fec ted s ide in such 

a w a y as t o p r o d u c e a p e r m a n e n t d e f o r m i t y , a n d n e v e r t o a l l o w t h e l u n g 

t o e x p a n d fu l ly aga in . W e h a v e in this case , m o r e o v e r , t o c o n s i d e r n o t o n l y 

t h e pos s ib i l i t y o f adhes ions b e t w e e n t he t w o layers o f t he p leura , b u t a l so in 

t he m o r e superf icial t issues a t t he site o f t he w o u n d — m u s c l e s , fascia , a n d skin 

— a n d here a c o n t r a c t e d scar m a y cause i r reparable mischief , as a n y w o r k e r 

w h o has seen t he d i sas t rous results o f neg lec t in ch i ld ren v e r y we l l k n o w s . In 
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a d d i t i o n t o this , w e h o p e , in t h e ea r ly s tages o f t r e a t m e n t , t o assist d r a i n a g e , 

a n d p r e v e n t t he p u s f r o m ' p o c k e t i n g ' in a n y l o c a l i t y . E m p y e m a is a far m o r e 

sa t i s fac to ry c o n d i t i o n t o dea l w i t h t h a n is p l eu r i sy w i t h e f fus ion—tha t is, f r o m 

the g y m n a s t ' s p o i n t o f v i e w , s ince here w e h a v e free d r a i n a g e f r o m t h e 

p leura l c a v i t y ; a n d t he pa t i en t s gene ra l l y d o e x t r e m e l y we l l . S o m e cases 

w h i c h h a v e suffered f r o m a seve re genera l in fec t ion as w e l l as t he l o c a l les ion 

are t o o w e a k f o r ea r ly t r e a t m e n t ; in t he m a j o r i t y , h o w e v e r , t h e s o o n e r it is 

b e g u n t he be t te r . 

F I R S T T R E A T M E N T 

T h e first t r e a t m e n t s h o u l d b e g i v e n f o r t y - e i g h t ( o r s o m e t i m e s e v e n t w e n t y -

f o u r ) hou r s af ter t h e o p e r a t i o n . 

C O N D I T I O N O F P A T I E N T . — T h e pa t i en t is still v e r y w e a k a n d ill, a n d d u e 

a l l o w a n c e m u s t b e m a d e f o r th is . H e m a y b e n e r v o u s , afraid t o m o v e o r t o 

be t o u c h e d , a n d needs gen t l e pe r suas ion a n d e n c o u r a g e m e n t . Grea t ca re a n d 

c o n s i d e r a t i o n are neces sa ry in dea l ing w i t h a n y o n e w h o has n o t y e t fu l ly g o t 

o v e r t he s h o c k o f an o p e r a t i o n . T h e t r e a t m e n t s h o u l d b e v e r y shor t , as t h e 

pa t i en t wi l l t i re v e r y eas i ly , e v e n i f m a s s a g e o n l y is g i v e n . 

I f t he sho r t t y p e o f d ra inage t u b e is b e i n g u sed , i t wi l l b e f o u n d s l o p i n g 

ra ther d o w n w a r d s in t he w o u n d . T h e sa fe ty -p in ac ross its e n d is w r a p p e d in 

g a u z e t o p r e v e n t its c o m i n g in c o n t a c t w i t h t h e w o u n d a n d hu r t ing t he pa t i en t . 

O v e r t he t u b e are p l a c e d severa l l ayers o f g a u z e , a n d a b o v e these a la rge p a d 

o f c o t t o n - w o o l . T h e w h o l e is k e p t in p l a c e b y a m a n y - t a i l b a n d a g e . T h e 

pa t i en t lies p r o p p e d u p w i t h severa l p i l l o w s . 

T h e pu l se s h o u l d b e t a k e n b e f o r e a n d af ter t r e a t m e n t , a n d n o t e d d o w n . 

R E M O V A L O F B A N D A G E S . — I t is useless t o t r y a n d o b t a i n ches t e x p a n s i o n 

w i t h t he b a n d a g e o n , as it l imi t s m o v e m e n t ; a n d t he d ra inage t u b e s h o u l d 

a lso b e r e m o v e d du r i n g t r e a t m e n t , as it m a k e s t h e p a t i e n t c o u g h a n d m a y 

cause pa in . 

T h e b a n d a g e is t he re fo re un fa s t ened in f ron t—i t n e e d n o t b e en t i re ly r e m o v e d 

— t h e t u b e is t a k e n o u t , w a s h e d , a n d s ter i l ized, so as t o b e r e a d y t o b e r e p l a c e d 

af ter t he t r e a t m e n t . T h e w o u n d is k e p t c o v e r e d m e a n w h i l e w i t h a p a d o f steri le 

g a u z e a n d a n o t h e r o f w o o l , w h i c h m a y b e s e c u r e d b y o n e o r t w o str ips o f t h e 

b a n d a g e , p i n n e d loosely ac ross t he ches t . L a t e r o n , w h e n the pa t i en t is d o i n g 

m o r e exerc i ses , i t m a y b e k e p t in p l a c e b y t w o str ips o f a d h e s i v e p las te r ( z inc 

o x i d e ) . T h e r e m o v a l , c l ean ing , s teri l izing, a n d r e p l a c e m e n t o f t h e t u b e s h o u l d 

o n l y b e d o n e b y t he nurse in a t t e n d a n c e ; t h e masseuse s h o u l d n o t a t t e m p t 

t o d o this , o r t o interfere w i t h t he dress ings in a n y w a y , e x c e p t in t h e m a t t e r 

o f l o o s e n i n g t h e b a n d a g e , unless she has h a d e x p e r i e n c e o f surg ica l dress ings , 

o r has b e e n s p e c i a l l y i n s t ruc t ed b y t he d o c t o r o r nurse w i t h r ega rd t o th i s 

ma t t e r . 

M A S S A G E A N D E X E R C I S E S . — I f t h e pa t i en t is b e i n g t r e a t ed t w e n t y - f o u r 

hours af ter o p e r a t i o n , t h e s a m e s c h e m e as t h a t f o r p l eu r i sy w i t h effusion m a y 

b e g i v e n . I t s h o u l d n o t last l o n g e r t h a n fifteen m i n u t e s a t m o s t . 

Scheme I 

1. H a l f - l y i n g B r e a t h i n g . 

2 . , , 2 - A r m - k n e a d i n g . 

3. , , B r e a t h i n g ( o r v i b r a t i o n s o v e r t h o r a x ) . 

4 . , , 2 - L e g - k n e a d i n g . 

5. , , B r e a t h i n g . 

W h e n the t r e a t m e n t is finished, a n d t he t u b e , dress ings , a n d b a n d a g e rep laced , 

t he masseuse s h o u l d b e careful t o see t h a t t h e pa t i en t ' s p i l l o w s are a r ranged 

in s u c h a w a y t h a t he is in a g o o d pos i t i on , w i t h his ches t e x p a n d e d . T h o s e 
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in a t t e n d a n c e o n h i m s h o u l d be a s k e d t o see t ha t th is p o s i t i o n is m a i n t a i n e d , 

a n d t h a t t h e t h o r a x d o e s n o t b e c o m e c o m p r e s s e d b y t h e pa t i en t ' s s l i pp ing 

d o w n in b e d , w i t h t h e h e a d fal l ing f o r w a r d o n t h e ches t . N o r m u s t he be 

a l l o w e d t o lie b e n t t o w a r d s t h e a f fec ted s ide . 

S E C O N D T R E A T M E N T 

1. T h e pulse wil l b e t a k e n a n d n o t e d as b e f o r e . T h i s is d o n e as l o n g as t h e 

pa t i en t is u n d e r t r e a t m e n t . H i s c h a r t s h o u l d a l so b e s tud ied . 

2 . T h e p r o c e d u r e w i t h r ega rd t o t h e dress ings a n d t u b e wi l l b e c o n t i n u e d 

as l o n g as t he w o u n d remains o p e n . 

3. S ide -bend ings m a y n o w b e a d d e d , t he pa t i en t k e e p i n g the a r m a t his s ide , 

a n d s i m p l y b e n d i n g s l igh t ly a w a y f r o m t h e a f fec ted s ide . 

4 . A c t i v e m o v e m e n t s m a y b e b e g u n . I t is n o t neces sa ry t o start w i t h v e r y 

smal l j o i n t s , unless t h e hear t is k n o w n t o be a f fec ted . M a n y pa t i en t s c o u l d 

d o 2 -Arm- ra i s i ng s i d e w a y s t o t h e h o r i z o n t a l a n d s ingle L e g - u p d r a w i n g ( f ree) a t 

this s tage . W e a k e r pa t i en t s m a y b e g i n w i t h e l b o w a n d k n e e m o v e m e n t s . A 

t y p i c a l s c h e m e w o u l d b e as f o l l o w s , f o r e m p y e m a o f t h e right l ung : — 

Scheme II 

1. H a l f - l y i n g S i d e - b e n d i n g t o left w i t h b r ea th ing . 

2 . H a l f - l y i n g 2 - A r m - k n e a d i n g -f- 2 -Arm- ra i s i ng s i d e w a y s t o h o r i z o n t a l (4 t o 

6 t i m e s ) . 

3. H a l f - l y i n g B r e a t h i n g ( in o w n t i m e ) . 

4 . H a l f - l y i n g 2 - L e g - k n e a d i n g -f s ingle (a l t e rna te ) L e g - u p d r a w i n g (4 t o 6 t i m e s ) . 

5. A s 1. 

P R O G R E S S O F T R E A T M E N T . — A s t he p a t i e n t i m p r o v e s , t h e f o l l o w i n g 

a l te ra t ions m a y b e m a d e : — 

1. Breathing Exercises.— 

a. W h e n g i v i n g s i d e - b e n d i n g , t h e a r m o n t h e a f fec ted s ide m a y be p l a c e d in 

neck-rest, la ter in stretch position. 

b. T h e s ide b e n d i n g m a y b e ca r r i ed a little further each day. 

c. La t e r , t he pa t i en t m a y lie flat o n his b a c k , w i t h legs a n d b o d y b e n t 

t o w a r d s t he s o u n d s ide ('Whiting position'—see Fig. 1 5 6 , p . 3 7 2 ) wh i l e b rea th -

ing , so as fu l ly t o e x p a n d t h e a f fec ted s ide o f t he t h o r a x , a n d l imi t m o v e m e n t 

o n t he h e a l t h y s ide . 

d. H e m a y lie o n his s ide w i t h a la rge c u s h i o n u n d e r t he s o u n d lung , t o 

exe rc i se pressure o n i t a n d so o b l i g e h i m t o use t h e a f fec ted lung . ( S i d e - l y i n g 

w i t h c u s h i o n D e e p b rea th ing . ) T h i s is an a d v a n c e d exe rc i se . (See Fig. 1 5 7 , 

p . 3 7 2 ) . 

I n a n y case , t he resp i ra t ion in t h e s o u n d l u n g o u g h t n o t t o b e h a m p e r e d t o 

a n y g rea t e x t e n t as l o n g as t h e w o u n d is n o t hea led . 

I n c o n n e c t i o n w i t h th is last p o i n t , o n e is o f t en a s k e d b y s tuden t s w h e t h e r 

t he l u n g o n t h e a f fec ted s ide c a n e x p a n d as l o n g as t h e w o u n d r ema ins o p e n . 

O f cou r se , i t c a n n o t d o so as l o n g as the re is c o m m u n i c a t i o n b e t w e e n t h e 

p leura l c a v i t y a n d t h e o u t e r air, s ince wh i l e th is is so , t h e pressure in t h e 

c a v i t y wi l l b e e q u a l t o t h a t in t h e lung , a n d t h e la t te r c a n n o t e x p a n d unless 

t h e pressure o u t s i d e i t is n e g a t i v e . B u t t he a f fec ted s ide o f t he thorax c a n still 

b e en l a rged b y t he m u s c l e s o f insp i ra t ion , so t h a t t o g i v e uni la tera l b r ea th ing 

exerc i ses n o t o n l y p rese rves t h e m o b i l i t y o f its wa l l , p r e v e n t i n g c o n t r a c t u r e o f 

sca r t issue a t t he site o f t he w o u n d , b u t s t re tches , o r p r e v e n t s t he f o r m a t i o n of, 

a d h e s i o n s b e t w e e n t he t w o layers o f t h e p leura , b y d r a w i n g t h e par ie ta l l ayer , 

w h i c h is c l o s e l y a d h e r e n t t o t h e c h e s t wa l l , a w a y f r o m t h e v i sce ra l l aye r 

a t t a c h e d t o t h e c o l l a p s e d l ung . T o e x e r t slight pressure o n t h e s o u n d s ide 

wil l resul t in inc reased i n sp i r a to ry efforts , a n d increase t he r ange o f t h o r a c i c 
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m o v e m e n t o n t h e a f fec ted s ide ; b u t o b v i o u s l y t h e s o u n d l u n g m u s t n o t b e 

p u t o u t o f a c t i o n , o r its e x p a n s i o n g r a v e l y h a m p e r e d , as l o n g as t h e o t h e r is 

st i l l c o l l a p s e d . 

W h e n t h e w o u n d heals , t he e x t r a air left in t h e p leura l c a v i t y is g r a d u a l l y 

a b s o r b e d , unt i l pressure falls t o its n o r m a l l eve l , t h a t is, unt i l it is s l i gh t ly 

n e g a t i v e . T h e n t h e l u n g beg ins t o r e s u m e its f u n c t i o n — u n h a m p e r e d b y c o n -

t r ac tu re s a n d adhes ions i f t he t r e a t m e n t has b e e n eff ic ient ly admin i s t e r ed . 

I n t h e la te s tage it is pe rmiss ib le t o p u t t he s o u n d l u n g pa r t i a l ly o u t o f a c t i o n , 

in o r d e r t o e n c o u r a g e full e x p a n s i o n o f t h e t h o r a x a n d l u n g o n t he a f fec ted s ide . 

E v e n then , h o w e v e r , w e m u s t n o t f o r g e t t h a t t h e pa t i en t has t w o lungs , a n d 

o u g h t u l t i m a t e l y t o use t h e m b o t h e q u a l l y . I t is as w e l l t o g i v e o n e d o u b l e -

s i d e d b rea th ing exe rc i se in t h e s c h e m e e v e n in t h e ea r ly s tages . L a t e r o n , 

t h e pa t i en t s h o u l d b e t a u g h t t o b r ea the in all par t s o f b o t h l u n g s — t h o u g h the 

a f f ec t ed s ide needs spec ia l a t t e n t i o n t h r o u g h o u t . D i a p h r a g m a t i c a n d infer ior 

c o s t a l b r ea th ing are m o s t i m p o r t a n t , s ince t h e y e x p a n d t h e base o f t h e lung , 

o n w h i c h , in e m p y e m a , t he re has b e e n m o s t pressure ; b u t ap i ca l b r e a t h i n g 

s h o u l d a l so find a p l a c e in t h e pa t i en t ' s s c h e m e o f exe rc i ses , s ince th is is t h e 

pa r t o f t h e l u n g w h e r e t u b e r c u l o s i s is m o s t l i k e l y t o d e v e l o p . C o m p l e t e 

a e r a t i on o f t h e pa r t lessens t h e r isk. 

2 . Active Work.—This m a y b e a d v a n c e d q u i c k l y as a rule. 

a. B y g i v i n g ha rde r exerc i ses , e .g. , H a l f - l y i n g 2 - A r m - r a i s i n g s i d e w a y s t o t h e 

h o r i z o n t a l m a y b e r e p l a c e d b y H a l f - l y i n g 2 - A r m - b e n d i n g a n d - s t re tch ing 

u p w a r d a n d d o w n w a r d . 

b. B y inc reas ing t h e n u m b e r o f t i m e s e a c h exe rc i se is t o b e d o n e , a n d t h e 

l e n g t h o f t i m e f o r w h i c h i t is d o n e . 

c. B y a d d i n g res is tance , e .g. , res i s tance t o an a r m o r l eg exe rc i se m a y b e g i v e n 

b y t h e o p e r a t o r , o r in t h e f o r m e r t h e pa t i en t m a y h o l d w e i g h t s in his h a n d s . 

( T h e s e s h o u l d n o t , as a rule, e x c e e d 2 l b . ) 

d. B y a d d i n g t r u n k exerc i ses , b e g i n n i n g w i t h t r u n k - r o t a t i o n s a n d b a c k -

raisings (free a t first). E x e r c i s e s w h i c h i m p e d e resp i ra t ion , i .e. , s t r o n g a b d o m i n a l 

exe rc i se s , s h o u l d n o t b e g i v e n a t a n y t i m e . 

3 . Massage.—Less t i m e s h o u l d b e g i v e n t o th is as t h e a c t i v e w o r k is 

inc reased . L a t e r i t m a y b e o m i t t e d a l toge the r , e x c e p t in t h e case o f v e r y w e a k 

pa t i en t s . C h e s t - c l a p p i n g a n d b a c k - h a c k i n g m a y b e g i v e n w h e n t h e w o u n d is 

hea led . T h e area o f t h e scar s h o u l d b e a v o i d e d . 

A f t e r a b o u t 2 t o 3 w e e k s t h e s c h e m e m i g h t b e as f o l l o w s — a g a i n , f o r 

e m p y e m a o f t he r i gh t l u n g : — 

Scheme III 

1. ' W h i t i n g p o s i t i o n . ' B r e a t h i n g ( b e n d i n g t o l e f t ) . (See Fig. 156 , p . 3 7 2 ) . 

2 . H a l f - l y i n g 2 - A r m - b e n d i n g a n d - s t re tch ing u p w a r d a n d d o w n w a r d ( 1 2 t i m e s 

a m i n u t e f o r 2 m i n u t e s ) . 

3. W i n g - t a i l o r - s i t t i n g A l t e r n a t e t r u n k - r o t a t i o n ( f ree) . 

4 . H a l f - l y i n g D e e p b r ea th ing ( infer ior co s t a l a n d d i a p h r a g m a t i c ) . 

5. W i n g - t a i l o r - s i t t i n g B a c k - r a i s i n g ( v e r t e b r a b y v e r t e b r a ) . 

6. H a l f - l y i n g (1 o r 2 p i l l o w s o n l y ) A l t e r n a t e l e g - u p d r a w i n g a n d -ou t s t r e t ch ing 

(16 t i m e s a m i n u t e f o r 2 m i n u t e s ) . 

7 . Ha l f -neck - r e s t ( o r s t r e tch- ) ha l f - ly ing ( severa l p i l l o w s ) L e f t s i d e - b e n d i n g 

w i t h b rea th ing . 

W H E N T H E P A T I E N T IS U P 

T h e pa t i en t s h o u l d n o w a d v a n c e as q u i c k l y as pos s ib l e t o q u i t e v i g o r o u s 

exe rc i ses . H e wil l b e g i n w a l k i n g , a n d t h e a m o u n t d o n e s h o u l d b e i n c r e a s e d b y 

degrees as in a hear t case , b u t t h e p rogress s h o u l d b e m u c h q u i c k e r . L a t e r o n , 
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w a l k i n g s h o u l d b e r e p l a c e d b y runn ing , sk ipp ing , o r j u m p i n g exerc i ses , e x c e p t 

in e lde r ly p e o p l e . I t is des i rab le t o m a k e t h e p a t i e n t s l igh t ly sho r t o f b rea th , 

so as t o increase t h e range o f resp i ra t ion . 

Scheme IV 

1 . R i g h t - a r m - s t r e t c h , l e f t - a rm-wing h igh- r ide-s i t t ing ( o r r ide-s i t t ing) , S ide -

b e n d i n g t o left , w i t h b rea th ing . 

2 . H a l f - c r o o k - h a l f - l y i n g L e g - o u t s t r e t c h i n g ( res i s ted) . 

3 . S i t t ing 2 - A r m - b e n d i n g a n d -s t re tch ing u p w a r d s a n d d o w n w a r d s w i t h 1 l b . 

w e i g h t ( o r q u i c k 2 - A r m - b e n d i n g a n d -s t re tch ing in all d i r e c t i o n s ) . 

4 . Wing - s toop - s t r i de - s i t t i ng Back - r a i s i ng ( c o n c e n t r i c ) . 

5. C r o o k - l y i n g A p i c a l b rea th ing . 

6 . S t r ide -s tand ing Q u i c k A l t e r n a t e t r u n k - r o t a t i o n ( a r m s s w i n g i n g l o o s e l y ) . 

7 . L e f t - s i d e - l y i n g - o v e r - c u s h i o n Ches t - c l app ing + b rea th ing . 

8. W a l k i n g . 

9 . S i t t ing 2 - A r m - c i r c l i n g w i t h b rea th ing . 

N O T E S O N T H E A B O V E E X E R C I S E S . — 

Exercise 4 . — A d v a n c e t o S t re tch-s t r ide - s tand ing F o r w a r d a n d d o w n w a r d 

b e n d i n g , e t c . 

Exercise 5.—See L O C A L I Z E D B R E A T H I N G E X E R C I S E S ( p . 3 7 0 ) . 

Exercise 8 . — A d v a n c e b y increas ing t he d i s t ance t o b e w a l k e d , a n d t h e 

rate o f w a l k i n g . L a t e r subs t i tu te runn ing , s k i p p i n g , a n d j u m p i n g exe rc i se s 

( w h i p - j u m p i n g , e t c . ) , r unn ing o n t h e s p o t w i t h knee-ra is ing, d a n c i n g s t eps 

( c o u p e , chasse , e t c . ) , a n d f a n c y m a r c h e s . 

Exercise 9.—(See B R E A T H I N G E X E R C I S E S , p . 3 6 9 ) . T h i s m a y be g i v e n 

w i t h r e l axa t i on du r i n g e x p i r a t i o n a n d c o m b i n e d w i t h d i a p h r a g m a t i c b r e a t h i n g . 

F r o m n o w o n w a r d s t h e p a t i e n t m a y d o a n y o r d i n a r y g y m n a s t i c s o f a v e r a g e 

s t reng th a c c o r d i n g t o his o r her age a n d c a p a c i t y . Spec ia l b r e a t h i n g exe rc i ses 

s h o u l d b e c o n t i n u e d unt i l t he m o v e m e n t s o f t h e t h o r a x are p e r f e c t l y n o r m a l . 

T h e spines o f all pa t ien t s , e spec i a l l y t h o s e o f ch i ld ren a n d a d o l e s c e n t s , s h o u l d 

b e ca re fu l ly w a t c h e d f o r s igns o f sco l ios i s , t h o u g h i f t he t r e a t m e n t w a s b e g u n 

ear ly , a n d car r i ed o u t eff ic ient ly , this s h o u l d rare ly o c c u r . 

N.B.—In empyema, should the patient's temperature rise suddenly, after 
having been normal for a time, it will probably be because the drainage is 
not satisfactory, and pus is collecting somewhere within the pleural cavity. 
It is generally held that the physical treatment should be continued in spite 
of the fever, as active work increases the amount of pus, and often causes 
it to be discharged by breaking down the adhesions that keep it in. If the 
temperature remains raised, and the pus does not escape of itself, it must be 
liberated by the surgeon. 

In pleurisy with effusion, where there is no drainage, physical treatment 
must be stopped immediately if the temperature rises. 

V . E X A M P L E S O F B R E A T H I N G E X E R C I S E S 

E X E R C I S E S S P E C I A L L Y F O R I N S P I R A T I O N 

G E N E R A L E X E R C I S E S . — 

F R E E E X E R C I S E S ( i . e . , t h o s e w h i c h c a n b e p rac t i s ed b y t he pa t i en t a l o n e ) : — 

1 . C r o o k - l y i n g , ha l f - ly ing , s i t t ing, o r s t and ing D e e p b rea th ing . 

T h e s tar t ing pos i t i o n is c h o s e n a c c o r d i n g t o t h e s t r eng th a n d c o n d i t i o n o f 

the pa t i en t . T h e b rea th ing , in m o s t cases , is a t first c o m m a n d e d , t h a t is , 

the o p e r a t o r g i v e s t he c o m m a n d s ' B r e a t h e i n ' a n d ' B r e a t h e o u t ' . T h e n t h e 

pa t i en t b rea thes in his o w n t i m e . H e a r t cases (see p . 3 1 1 ) m u s t n o t b rea the t o o 

d e e p l y , and , as a rule, t he b r e a t h i n g is n o t c o m m a n d e d a t a n y s t age . 

2 . L a x - s i t t i n g Chest- l i f t ing a n d re lax ing . 
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Simi lar t o a free Back - r a i s i ng v e r t e b r a b y v e r t e b r a . T h e r e s h o u l d , h o w e v e r , 

be n o m o v e m e n t in t he h ip - jo in t s , b u t o n l y in t h o s e o f t h e sp ine , w h i c h is 

c o m p l e t e l y r e l a x e d du r ing e x p i r a t i o n , t h e pa t i en t le t t ing t h e b r e a t h e s c a p e 

a u d i b l y t h r o u g h t h e m o u t h , as a d e e p s igh . Fig. 152 s h o w s t h e p o s i t i o n fo r 

e x p i r a t i o n . 

T h e m o v e m e n t m a y a lso b e g i v e n in knee-s i t t ing . 

3 . S i t t ing ( o r s t a n d i n g ) , 2 -Arm- ra i s i ng s i d e w a y s , w i t h b r ea th ing . 

M o r e r e l a x a t i o n m a y b e o b t a i n e d d u r i n g e x p i r a t i o n in t h e s i t t ing p o s i t i o n . 

4 . S t a n d i n g ( o r s i t t ing) 2 - A r m - r o t a t i o n - o u t , w i t h b r ea th ing . 

5. S t a n d i n g ( o r s i t t ing) 2 -Arm- ra i s ing t o s h o u l d e r l eve l - f - r o t a t i o n o u t , w i t h 

b rea th ing . 

6. Y a r d - s t a n d i n g ( o r s i t t i ng ) 2 - A r m - r o t a t i o n o u t + H e a d - e x t e n s i o n w i t h 

b rea th ing (Fig. 1 5 3 ) . 

T h e pa t i en t s tar ts w i t h t h e h e a d b e n t s l igh t ly f o r w a r d , a n d t h e p a l m s o f 

h a n d s d o w n w a r d s . H e t h e n tu rns t h e p a l m s u p w a r d s , a n d carr ies t h e h e a d 

b a c k w a r d s , a l i t t le b e y o n d the up r igh t p o s i t i o n . A full h e a d - e x t e n s i o n m u s t 

n o t b e m a d e . T h e t e a c h e r m u s t g u a r d aga ins t l o rdos i s . 

Figs. 152, 153.—Lax-stride-sitting Chest lifting and relaxing + 2-Arm-raising to shoulder 
level -f- rotation out + Head-extension. 

7. Lax - s t r i de - s i t t i ng Chest- l i f t ing a n d r e l ax ing + 2 -Arm- ra i s ing t o s h o u l d e r 

l eve l -f r o t a t i o n o u t ( + H e a d - e x t e n s i o n ) . T h i s cons i s t s o f N o . 2 c o m b i n e d 

w i t h N o . 5 o r N o . 5 a n d N o . 6. (Figs. 152 , 1 5 3 . ) 

8. S i t t ing ( o r s t a n d i n g ) 2 - A r m - c i r c l i n g w i t h b rea th ing . 

T h e a r m s are ca r r i ed f o r w a r d a n d u p w a r d , t h e n o u t w a r d a n d d o w n w a r d . 

I t is n o t a d v i s a b l e t h a t t h e y s h o u l d b e ca r r i ed q u i t e u p t o t h e ve r t i c a l , as th is 

a l m o s t i n v a r i a b l y p r o d u c e s lo rdos i s , w h i c h c a n o n l y b e p r e v e n t e d b y s t r o n g 

c o n t r a c t i o n o f t he a b d o m i n a l s , w h i c h , o f c o u r s e , i m p e d e s resp i ra t ion . 

9. S i t t ing ( o r s t a n d i n g ) 2 - A r m - p a r t i n g w i t h b r e a th ing . 

S W E D I S H E X E R C I S E S ( r equ i r ing t h e ass i s tance o f a g y m n a s t ) . — 

1. H a l f - l y i n g Ches t - l i f t - s t roking. 

2 . L a x - s i t t i n g Chest- l i f t ing ( in different p l a n e s ) . 

3 . Neck - r e s t - ( o r h e a v e - g r a s p - ) s i t t ing C h e s t - e x p a n s i o n . 

4 . H e a v e - g r a s p - s t a n d i n g F o r w a r d - d r a w i n g . 

5. S t re tch-ha l f - ly ing 2 - A r m - b e n d i n g a n d - s t re tch ing ( w i t h v e r y s l ight 

res i s tance) . 

6. Wing-h igh - r ide - s i t t i ng Ci rc le - turn ing . 

Fig. 152. Fig. 153. 

2 4 
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L O C A L I Z E D E X E R C I S E S . — 

1. D I A P H R A G M A T I C ( A B D O M I N A L ) . — 

Crook- (or half-) lying Diaphragmatic breathing. The operator, at the 

patient's side, places her hand on his abdomen, telling him to push away her 

hand when breathing in. This entails relaxation of the muscles. H e is told 

to draw in the abdomen when breathing out. Later, he places his own hands 

on his abdomen as he breathes. 

2. C O S T A L . — 

Crook- (or half-) lying, or sitting Deep (costal) breathing. The operator places 

her hands over the lower or upper ribs, at the front or sides of the body, thus 

indicating to the patient the part which she wishes him to expand. Later, he 

m a y place his own hands on the part.* 

3. D I A P H R A G M A T I C A N D C O S T A L C O M B I N E D . — 

The operator, and later the patient himself, places one hand on the thorax 

Fig. 154.—Position for diaphragmatic and costal breathing combined. 

and one on the abdomen (Fig. 154) . Co-ordination is not always easily 

acquired. 

4. A P I C A L . — 

Crook- (or half-) lying Apical breathing. The operator, standing behind the 

patient, places her fingers over the apices of the lungs, just above the clavicles, 

asking him to 'push out here'. 

E X E R C I S E S S P E C I A L L Y F O R E X P I R A T I O N 

G E N E R A L E X E R C I S E S . — 

F R E E E X E R C I S E S . — 

1. Lax-sitting (or knee-sitting) Chest-lifting and relaxing, with short inspira-

tions and long expirations. 

The 'lifting' is minimized, and the 'relaxing' emphasized. 

2. Free breathing, with emphasis on expiration. 

S W E D I S H E X E R C I S E S . — 

1. Half-lying Chest-lift-shaking. 

2. W i n g (or lax-) stoop-stride-sitting Back-raising (vertebra by vertebra) 

with breathing. 

3. Reach-grasp-stoop-stride-sitting Back-raising (in different planes.) 

4 . Lax-sitting Chest-lifting (in different planes) ; with emphasis on the 

expiratory part ot the movement . 

* The hands are placed in the same positions as in the corresponding expiratory 
•exercises (see A S T H M A , p. 3 5 1 ) . 
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L O C A L I Z E D E X E R C I S E S . — 

1. D I A P H R A G M A T I C . — 

Crook- (or half-) lying Diaphragmatic breathing, given as described above, 

but the inspirations must be short, and the expirations long. 

2. C O S T A L (upper and lower).— 

For description, see A S T H M A (p. 351) . 

E X E R C I S E S F O R I N S P I R A T I O N A N D E X P I R A T I O N 

All the free exercises given above in the list of inspiratory exercises m a y be 

used for this purpose, equal emphasis being laid on each respiratory phase. 

Nos. 3 , 4, 5, 6, 8, and 9 should be given in sitting rather than in standing, since 

relaxation is easier in this position. The patient m a y be directed to draw in 

his abdomen during expiration. 

Of the Swedish exercises, Chest-lifting, Chest-lift-stroking, Back-raising in 

different planes, are specially suitable. Circle-turning m a y also be given. 

U N I L A T E R A L B R E A T H I N G E X E R C I S E S 

These promote breathing especially, or only, in one lung. 

T O E X P A N D T H E B A S E O F O N E L U N G . — 

1. Half-lying Diaphragmatic breathing. 

The patient m a y bend very slightly to the sound side. The arm on this side 

m a y be held close to the body, with the forearm across the chest, the operator 

supporting it in this position. The 

exercise is then taught in the 

usual way (see above). 

2. Half-lying Costal breathing. 

The patient's position is as 

above. The operator places her 

hand on the ribs of the affected 

side, and tells the patient to push 

it away. 

3. Half-lying Diaphragmatic and 

Costal breathing. The above two 

exercises combined. 

4. The above exercises (Nos. 1, 

2, and 3) in sitting (later). 

P R O G R E S S I O N (on Exercises 

1 - 3 ) . — 

5. Half-lying Side-bending (e.g., 

to the left if the right lung is 

affected) with breathing. 

The arm on the affected side to 

be (a) at the patient's side, (b) in 

neck-rest, (c) in stretch. 

6. The same exercise, in stride-

sitting. (Later.) 

7. Stride-sitting Side-bending, combined with Diaphragmatic breathing 

(Fig. 155) . 

8. Side-lying Deep breathing. 

The patient lies on the sound side (he need not at first lie quite flat—see 

p. 356) . The patient's arm, or a soft cushion, is kept between the thorax and 

the bed or plinth on which he lies, in order to put the sound lung more or less 

Fig. 155.—Exercise to expand the base of the 
right lung, Bight-neck-rest-stride-sitting Side-bend-
ing to the left with breathing. The patient places her 
left hand on her ribs so that the bending may take 
place in the thoracic, and not in the lumbar, region. 
The operator has one hand on the ribs of the affected 
side, and one on the abdomen. The patient is told 
to push both hands away. 
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Fig. 15(5.—' Whiting position.' 

10. S ide - ly ing w i t h c u s h i o n D e e p b rea th ing (Fig. 1 5 7 ) . T h e size a n d 

hardness o f t h e c u s h i o n is n o w increased . (See p . 3 6 6 ) . 

1 1 . Ha l f -wing-ha l f - s t re tch-s t r ide -s tand ing S i d e - b e n d i n g . 

Fig. 157.—Side-lying with cushion Deep breathing. 

S W E D I S H E X E R C I S E S ( w i t h ass is tance b y o p e r a t o r ) . — 

1. Ha l f -w ing -ha l f -neck - r e s t ( la ter , - s t r e tch) h igh- r ide - s i t t ing S i d e - b e n d i n g 

w i t h b r e a t h i n g , 

2 . Ha l f -wing-ha l f -neck- res t ( la ter , - s t re tch) h igh-r ide- turn-s i t t ing S i d e - b e n d i n g 

w i t h b rea th ing . 

3 . T h e s a m e exe rc i se , in h ip - suppor t - s t and ing . 

4 . T h e s a m e exe rc i se , in h ip - suppor t - tu rn - s t and ing . 

o u t o f a c t i o n . T h e p o s i t i o n o f t he a r m o n the a f fec ted s ide is as in t h e p r e v i o u s 

exerc i ses ( N o s . 5 a n d 6 ) . 

L A T E R . — 

9. ' W h i t i n g p o s i t i o n ' (Fig. 1 5 6 ) . (See p . 3 6 6 ) . 
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CHAPTER XXIII 

ABDOMINAL AND PELVIC CONDITIONS 

I. Abdominal conditions : Chronic gastritis—Dilated stomach—Gastric and duodenal 
ulcer—Enteritis—-Colitis—Marasmus in infants—Appendicitis—Constipation— 
Cirrhosis of the liver—-Defective action of the liver—Chronic nephritis—-Viscero-
ptosis. II . Pelvic conditions : Enuresis nocturna in children—Disturbances of 
menstruation—Pregnancy and the puerperium—-Phlegmasia alba dolens. 

I . A B D O M I N A L C O N D I T I O N S 

C H R O N I C G A S T R I T I S 

C H R O N I C i n f l a m m a t i o n , o r ca ta r rh , o f t h e s t o m a c h . 

E T I O L O G Y . — 

C A U S E S . — 

1. H e r e d i t a r y o r f a m i l y p r e d i spos i t i on . 

2. T h e taking of unsuitable food is t h e p r inc ipa l cause . I r r i t a t ing subs t ances 

s u c h as a l c o h o l , v e r y a c i d o r v e r y sal t f o o d s , f o o d s t a k e n t o o h o t , o r a n y indi -

ges t ib le ar t ic les o f d ie t m a y be t h e o c c a s i o n o f t h e t r o u b l e . Ove r - ea t i ng , 

h a s t y mea l s w i t h insuff icient m a s t i c a t i o n , o r i r regular mea l s , t a k e n a t all sor t s 

o f t imes , m a y a lso b e r e spons ib le . 

3. C h r o n i c gastr i t is is o f t e n f o u n d in conjunction with constitutional diseases— 

g o u t , d i abe te s , t ube rcu lo s i s , o r anaemia ; a l so w i t h s u c h as h inde r v e n o u s re turn 

t h r o u g h the p o r t a l s y s t e m — h e a r t , l ung , k i d n e y , o r l ive r t r o u b l e . I t m a y 

a lso b e a s soc i a t ed w i t h c a n c e r o f t he s t o m a c h , o r w i t h d i l a t a t ion o f t ha t o r g a n — 

o f w h i c h la t te r c o n d i t i o n it m a y b e e i ther t h e effect o r t h e cause . 

4 . S o m e t i m e s t he chronic f o r m f o l l o w s t he acute. 

P A T H O L O G I C A L C H A N G E S . — 

1. S o m e ar t ic les o f f o o d are in t h e m s e l v e s i r r i ta t ing, wh i l e o the r s , n o t b e i n g 

eas i ly d iges t ib le , r e m a i n a l o n g t i m e in t he s t o m a c h a n d t e n d t o f e rmen t . B o t h 

o f these classes o f f o o d s set u p a n inflammation of the mucous membrane. I t 

b e c o m e s hyperaemic , a n d there is an e x c e s s i v e sec re t ion o f m u c u s , w h i c h b l o c k s 

u p t he m o u t h s o f t h e t u b u l a r g l a n d s w h i c h secre te t h e gas t r i c j u i c e . T h e 

cardiac g l ands , w h i c h p r o d u c e n o t o n l y peps in b u t h y d r o c h l o r i c a c i d , are m o s t 

a f fec ted . W i t h t h e d e f i c i e n c y o f th is a c i d , g rea te r f e r m e n t a t i o n o c c u r s , s ince 

t he p r o p e r d i s in fec t ion d o e s n o t t a k e p l a c e . S o is t he ' v i c i o u s c i r c l e ' o f gastr i t is 

set u p — d e f i c i e n c y o f h y d r o c h l o r i c a c i d leads t o f e rmen ta t i on , th is t o i nc r ea sed 

i r r i ta t ion a n d i n f l a m m a t i o n — a n d this t o still fur ther b l o c k i n g o f t h e g l a n d s a n d 

dec rease o f h y d r o c h l o r i c a c i d . 

2. La t e r , t he muscular coat may become involved. T h i s causes d i l a t a t ion 

a n d w e a k n e s s o f t h e wa l l s o f t h e s t o m a c h , so t h a t m u s c u l a r a c t i o n — t h e n o r m a l 

t o n i c c o n t r a c t i o n a n d p e r i s t a l s i s — b e c o m e s less efficient. H e n c e t he f o o d 

r emains y e t l o n g e r in t h e s t o m a c h , a n d this g i v e s still fur ther o c c a s i o n f o r 

f e r m e n t a t i o n . T h e ' v i c i o u s c i r c l e ' is e v e n m o r e f i rmly es tab l i shed . 

3. L a t e r still , the blocked glands begin to degenerate. T h e c o n n e c t i v e t issue 



3 7 4 MASSAGE A N D REMEDIAL EXERCISES 

between them increases, narrowing their orifices. Small ulcers sometimes 

appear. Finally, the whole mucous membrane m a y be destroyed. The 

patient depends entirely on intestinal digestion. 

S Y M P T O M S . — T h e s e vary in severity. There is no fever as a rule, though 

acute attacks m a y occur in the course of the disease, the temperature being 

slightly raised. The appetite m a y be bad, or m a y vary, and the patient m a y 

have a desire for strong condiments or highly flavoured dishes. Pain comes 

on after food, with tenderness over the epigastric region. The patient suffers 

from heartburn (pain localized beneath the sternum), flatulence, and con-

stipation, or sometimes diarrhoea. Nausea is common and vomiting occurs 

occasionally. The tongue is furred, the patient complaining of a bad taste in 

the mouth. Wasting takes place, but is not so marked as in enteritis, except 

in very severe and advanced cases. There m a y be headache, depression, or 

even giddiness. Sometimes functional symptoms occur in addition to the 

organic ones. 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — 

1. Rest and correct diet are the most important features. The doctor will 

prescribe the latter, which will vary in accordance with the severity of the case 

and the idiosyncrasies of the patient. In some cases, milk only is given for a 

time. 

2. Appropriate treatment for the nervous condition of these cases is some-

times needed. Change of scene, or of occupation, often helps the patient, who 

must be encouraged and helped to take his mind off his ailments. 

3 . Proper exercise and a regular life are most necessary. 

P H Y S I C A L T R E A T M E N T . — T h e aims are : — 

1. T o improve portal circulation and reduce hyperaemia of the stomach. 

2. T o break up the mucus adhering to its walls. 

3 . T o stimulate the cells of the mucous coat and so bring about a more 

copious secretion of digestive juices. 

4. T o strengthen the muscular fibres of this organ—and incidentally those 

of the whole alimentary tract—so as to increase motor activity, and accelerate 

the onward passage of its contents. 

M A S S A G E . — V e r y weak patients with much wasting should receive general 

massage, the manipulations being at first very gentle, though not superficial. 

Effleurage, petrissage, and light hacking m a y be used on the limbs and back. 

The massage will become more vigorous as the patient gains strength. 

Abdominal massage needs care. General kneading of the abdomen, 

rolling of the small intestines, and colon kneading and frictions, with gentle 

vibrations or shakings, are all effectual. A s regards treatment of the stomach 

itself, very gentle and rhythmic work is required. Stroking, which not only 

helps to pass along the contents of the alimentary canal by mechanical means, 

but also probably initiates a reflex which brings about peristalsis, is most 

important. I t is done in the usual way, from the cardiac to the pyloric 

end. The probability of the stomach's being dilated must be taken into con-

sideration ; if this is so, the organ will be much lower in the abdomen than is 

normally the case (see below, D I L A T E D S T O M A C H ) . The stroking is followed 

by kneading, after which stomach-shaking is given, i.e., vibrations with the 

hand lying flat first over the lower ribs, and then below the costal margin. In 

the latter situation the hand should exert an upward pressure. Stomach-pit-

shaking, as described in the text-books, m a y also be given. 

Liver massage and frictions to the gall-bladder m a y be added carefully a 

few days later. The former is rather vigorous for a weak patient, and unless 
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it is done vigorously, it is hardly worth while to do it at all. Its effect should 

be watched, and it must be omitted if it proves too strong. 

W e must not forget to deal adequately with the whole of the abdominal 

wall, in order to improve the nutrition of the muscles (see C O N S T I P A T I O N , 

p. 383) . 

If the patient should happen to have an attack of diarrhoea, massage should 

be temporarily suspended, or should consist only of fine vibrations and very 

careful kneadings. For constipated patients, Arm-lean-sitting Sacral-beating 

m a y be tried. 

E X E R C I S E S should be begun as soon as possible, the massage being reduced 

gradually, and spaced in between the exercises. L i m b and back massage m a y 

be omitted as the patient grows stronger, and abdominal massage need consist 

of general abdominal kneading only, which will finally be omitted altogether. 

1. The exercises will consist of a 'general strengthening' table, special atten-

tion being paid to movements for the improvement of portal circulation, and 

the cure of constipation. 

2. All trunk movements help portal circulation, and should be given freely, 

provided they are graduated according to the patient's strength. The abdomen 

ought not, however, to be repleted even if the patient suffers from constipation, 

since the stomach is already hyperaemic. Therefore, any abdominal or other 

exercises which would tend to bring additional blood to this part of the body 

should be performed in starting positions which counteract this tendency. 

3. Since these patients are always liable to be constipated, special exercises 

for this condition are necessary. The list on pp. 3 9 5 - 3 9 7 m a y be consulted. 

All those in Class I, except perhaps the repletive adductor exercises, are quite 

suitable. Of Swedish exercises, Heave-grasp- or wing-stoop-stride-sitting Alter-

nate trunk-rotation (which induces peristalsis by associated movement) , Leg-

rolling with an upward jerk, Arm-lean-standing Sacral-beating, Wing-standing 

Alternate knee-upbending (done quickly) are specials. Free exercises of a 

similar type may, of course, be substituted. Wing-stoop-stride-sitting Screw-

twisting is said to be good for loosening mucous deposits. Back-raisings and 

passive trunk movements, such as trunk-rolling, and circle-turning should also 

find a place in the scheme. 

4. Breathing exercises should be freely given, since these help the portal 

circulation by the downward pressure of the diaphragm on the liver, and by 

increasing the suction action of the thorax. 

The patient should advance to as strong a general scheme of exercises as he 

can manage without fatigue or discomfort. But all such cases require care and 

watchfulness on the part of the masseuse. 

D I L A T E D S T O M A C H 

E T I O L O G Y . — 

A G E . — T h e condition is commonest in middle-aged or old people, and in 

rickety children. 

C A U S E S . — 

1. Obstruction of the pylorus by ulcers, tumours, etc. 

2. Weakness of the muscular coat of the stomach (atonia) due to gastritis, 

debilitating diseases, or persistent overloading of the stomach with food or 

liquids. 

3. Disturbances of innervation, in which case the dilatation may form part 

of a general visceroptosis, and the usual neurotic symptoms are present. 

P A T H O L O G I C A L C H A N G E S . — I n the ordinary cases of atonia, peristalsis 

is deficient, so that the food does not leave the stomach quickly enough. In 

the cases due to gastritis there are also changes in the gastric juice, which slow 
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the digestive processes, while the deficiency of hydrochloric acid results in 

insufficient stimulation of the pyloric sphincter, so that it is slow to open. (It 

will be remembered that the sphincter opens when the contents of the stomach 

are acid, while those of the duodenum are alkaline.) In either case, fermen-

tation takes place, giving rise to the formation of gases, and thus producing 

flatulence and abdominal discomfort. 

S Y M P T O M S . — T h e s e occur at intervals. In atonic dilatation they m a y be 

slight or even absent, but they m a y also be very severe. In other cases, they 

resemble those of visceroptosis. (See p. 3 9 3 . ) 

The symptoms and signs in obstructive dilatation—with which we, as masseuses, 

are little concerned—and in very severe cases of atonic dilatation are as follows : — 

1. Dyspepsia, abdominal pain (flatulence), or discomfort. 

2 . Vomiting of large quantities of liquid, and undigested food. 

3 . Constipation. 

4. Wast ing and emaciation. 

5. The abdomen is distended and prominent ; the outline of the enlarged 

stomach can sometimes be seen. 

6. A splashing sound can be heard if the patient's body is shaken. This 

will still occur some hours after a meal, when the stomach should normally be 

empty. 

T r e a t m e n t . — 

The treatment is primarily that of the cause. The obstructive form calls 

for surgical intervention. 

G E N E R A L T R E A T M E N T (of the atonic form) .— 

D I E T . — T h e patient should eat only small quantities of food at a time, 

and should decrease the amount of carbohydrates and fats in his diet, as both 

of these give rise to fermentation. Much liquid should not be taken. 

P H Y S I C A L T R E A T M E N T . — 

1. The obstructive form is not suitable for treatment of this kind, at all events 

until after operation. Obviously, malignant tumours contra-indicate the 

employment of physical methods. After recovery from a gastric ulcer, treat-

ment m a y sometimes be begun, or resumed, but the region of the stomach 

should be entirely avoided in giving massage. If any treatment, apart from 

massage, is possible in the case of these patients after operation, it will consist 

of a general scheme of exercises, with gentle movements for the abdominal 

wall, all strain or stretching of the affected part being avoided. 

2. W i t h the atonic form it is easier to deal. 

a. If the dilatation is due to chronic gastritis the treatment is the same as for 

that condition. 

b. In cases where there has been no inflammation, i.e., in those due to over-

eating, to weakening illnesses, debility, or faulty innervation, the measures 

adopted m a y be rather more vigorous, the patient's health, of course, having 

been taken into consideration. W e need not, in such cases, fear to replete 

the abdomen to a certain extent. The treatment described below is applicable 

to this type of case only. 

Our first aim is to assist the stomach to empty itself. This we shall do both 

by mechanical means, e.g., stroking, and by reflex stimulation, e.g., by vibra-

tions, which should produce contraction of the muscular fibres of the organ. 

W e shall also hope to strengthen the muscular coat—as well as the glandular 

coat—by increasing its nutrition ; and, by improving the tone of the fibres, 

remedy, at least in part, the dilatation. 

P O S I T I O N O F P A T I E N T . — I t is best to adopt the visceroptosis position (see 

p. 3 9 4 ) . 
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M A S S A G E . — 

General Massage is advisable for weak patients, or in severe cases. 

Abdominal Massage should be stimulating, though never too heavy. 

In the early stages, or in severe cases, gentleness is essential. The massage 

should consist of stroking, kneading, and vibrations. A t a later stage, shaking 

and hacking are added if the patient can bear them. The movements, as in 

visceroptosis, should all be in an upward direction. The actual position of 

the stomach should be known by the operator, and the stroking should follow 

the course of the greater curvature, with a lifting movement . 

E X E R C I S E S . — A s in gastritis (p. 3 7 5 ) , exercises to improve the portal 

circulation, to increase peristalsis, and to strengthen the abdominal muscles 

are given. Constipation must be treated, if present. M a n y of the easier 

exercises for visceroptosis m a y be used, but the operator must be content to 

go slowly with this type of patient. The abdomen should not be repleted in 

cases due to gastritis. N o harm is likely to come of using the flexor and 

adductor muscles of the hip, but the arch position is not suitable. 

G A S T R I C A N D D U O D E N A L U L C E R 

In both these conditions physical treatment is contra-indicated. A few 

words, however, are necessary with regard to their symptoms, in case such 

should occur in a seemingly chronic case of gastritis. A n y unusual feature 

in an abdominal case necessitates an immediate report to the physician. 

E T I O L O G Y . — 

A G E . — G a s t r i c ulcers are most common in young anaemic women between 

the ages of 1 5 and 2 5 . Duodenal ulcers are commoner in men, and occur at 

a later age, generally between 3 0 and 5 0 . 

C A U S E . — T h e ulcer is probably due to an infection. The mucous mem-

brane is in an unhealthy condition, and is irritated by the acid gastric juice. 

P A T H O L O G Y . — T h e gastric ulcer is generally situated at the pyloric end 

of the stomach, or on the lesser curvature. A s it heals, the scar tissue m a y 

shrink to such an extent as to cause serious deformity of the organ ('hour-glass 

stomach') , which m a y bring about obstruction. Other dangers are haema-

temesis (haemorrhage), or perforation of the stomach, leading to peritonitis. 

S Y M P T O M S . — T h e trouble m a y assume a serious form without any very 

marked early symptoms. Perforation or haemorrhage m a y be the first definite 

signs of it ; or the onset of symptoms m a y be more insidious. The following 

are the most common : — 

G A S T R I C U L C E R . — 

1 . Pain, in the epigastric region, coming on immediately after a meal. This 

is because the ingestion of food causes an outpouring of gastric juice, the acid 

of which irritates the ulcer. 

2 . Vomiting after food. This generally relieves the pain. 

3 . The patient's appetite is good, but she is afraid to take food because of 

the pain which results. Therefore she grows weak, and wasting takes place. 

The latter is not often pronounced. 

4 . Ilcematemesis. The vomited blood m a y be dark in colour (i.e., typical 

of haemorrhage from the stomach), but this is not always so, as it m a y be thrown 

up before it has time to be changed by the action of the gastric juice, or mixed 

with food particles. 

D U O D E N A L U L C E R . — 

1 . The pain in this case is in the right hypochondriac region, and comes on 

two to four hours after food, that is, when the acid chyme begins to pass from 

the stomach into the duodenum. It is relieved by eating, as the taking of food 
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reduces the acidity of the stomach contents, so that the pyloric sphincter remains 

closed. 

2. Haematemesis is not common, but there m a y be passage of blood from 

the bowel. 

P E R F O R A T I O N . — S h o u l d this take place, there is a sudden attack of in-

tense pain, the abdominal muscles go into spasm, the patient becomes faint, 

with quick, weak pulse and an anxious and distressed face. 

T r e a t m e n t . — 

P H Y S I C A L T R E A T M E N T is contra-indicated in these cases, and must 

be discontinued if it was being previously given for a chronic gastritis, or any 

other condition. Sometimes, when an ulcer is completely healed, it m a y be 

very cautiously resumed in order to deal with the dilatation of the stomach 

which m a y have arisen. 

H i E M A T E M E S I S (First-aid).—Should an attack take place without warning 

in the presence of the gymnast , she should lay the patient down at once, 

with the head and trunk well raised. N o attempt should be made to take 

the patient to her bedroom, or elsewhere, before the arrival of the doctor ; 

she should be moved as little as possible. The windows should be opened, 

and the patient's clothing loosened. A n ice-bag, if obtainable, should be 

placed over the pit of the stomach. Nothing should be given by the mouth. 

E N T E R I T I S 

Inflammation of the intestines, the most prominent symptom being diarrhoea. 

It must be remembered that often both the small and large intestines are affected. 

Colitis (i.e., inflammation of the colon) is frequently present at the same t ime 

as enteritis (often understood as inflammation of the small intestines alone). 

E T I O L O G Y . — 

C A U S E S . — 

1. Improper or irritating food ; in children it is often occasioned by eating 

unripe fruit. 

2. Infections of various kinds. 

3. Toxins, e.g., such as are found in certain kinds of decomposed foods ; or 

poisons. 

4. Sudden changes of temperature, producing chills. 

5. Enteritis often occurs in connection with certain other diseases, e.g., 

typhoid fever, cirrhosis of the liver, lung, heart, or kidney diseases. 

6. It m a y be caused by the unwise use of aperients. 

7. 'Nervous' enteritis is not a true catarrh. It results from a disturbance 

of the vagus nerve, the motor (accelerator) nerve of the intestines, causing 

increased movements and secretion, and is due to emotions, generally to fear. 

Enteritis, like gastritis, m a y be acute or chronic. 

P A T H O L O G I C A L C H A N G E S . — I n the acute form of the disease, the 

mucous membrane is hyperaemic, swollen, and softened ; in the chronic, it is 

firmer, and m a y be thickened or thinned. Small ulcers m a y develop, espe-

cially in the colon. There are changes in the intestinal juice (succus entericus), 

which cause indigestion. The injury to the cells of the mucous coat also 

interferes with absorption of the foods. 

S Y M P T O M S . — T h e acide attack usually lasts from 2 to 10 days. Recovery 

generally takes place. In fatal cases, the patient dies of collapse. I t is charac-

terized by diarrhoea, colicky pain, loss of appetite, and intense thirst. The 

temperature is not raised, or only slightly so, but the pulse is quickened. 

C H R O N I C E N T E R I T I S . — T h i s m a y follow an acute attack, or the disease 

may be of the chronic type from the outset. 
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There may, or m a y not, be pain. Diarrhoea, as in the acute variety, is the 

most marked symptom ; it m a y alternate with constipation. Emaciation is 

pronounced, since much of the food is not digested, and what is digested is 

imperfectly absorbed. The complexion is pale, and has a m u d d y appearance. 

The patient often suffers from depression or neurasthenia. 

T r e a t m e n t (of the chronic form) .— 

G E N E R A L T R E A T M E N T . — R e s t in bed for a t ime is often advised, with 

appropriate diet. W h e n the patient gets up, she should wear warm clothes, 

and eat very simple food, avoiding any particular article which appears to 

cause trouble. In the neurasthenic form, the patient's general condition must 

receive attention. 

P H Y S I C A L T R E A T M E N T . — T h i s resembles the treatment given for 

G A S T R I T I S (p. 374) . 

M A S S A G E . — 

1. General Massage is almost always necessary. If wasting is extreme, 

it must be carried out very gently and carefully, and tapotement must be 

omitted. 

2. Abdominal Massage.— 

a. If the patient is suffering from constipation at the time, the massage 

used m a y be similar to that for G A S T R I T I S (p. 374) except that in this case very 

gentle manipulation only should be carried out over the small intestines and 

colon. Deep and heavy frictions must not be given to the latter ; gentle 

kneadings and rhythmic strokings are the best movements. 

Liver massage should not be undertaken without the advice of the physician. 

T o stimulate this organ, and thus increase the secretion of bile, might cause 

diarrhoea, since bile is an irritant to the muscular wall of the intestine, and 

increases peristalsis. If the secretion of bile is deficient, liver massage m a y 

be useful. It is, however, often over-strenuous for a weak patient. 

Transverse-abdominal-shaking, lumbar-side-shaking, and screw-twisting are 

recommended by Arvedson. If used at all, they should be given with much 

discretion. 

b. During a period of diarrhoea, abdominal massage is best omitted, or 

fine vibrations only should be given. 

E X E R C I S E S . — T h e s e are similar to those for gastritis, if the patient is 

constipated. If she is suffering from diarrhoea, exercises definitely depletive to the 

abdomen are recommended by some workers—such as Crook-half-lying 2-Knee-

parting and -inpressing, with pelvic-lifting; or Stoop-stride-sitting 2-Arm-

bending and -stretching. Certainly, abdominal exercises which increase 

peristalsis ought to be omitted. If the diarrhoea is very troublesome, it is 

often better to discontinue treatment for a day or two. The patient with enter-

itis is generally weaker and in worse health than the sufferer from gastritis ; 

this fact must be taken into account. 

C O L I T I S 

Mucous colitis, as distinct from enteritis, is a disease of the colon, generally 

—though not invariably—found in nervous or hysterical patients. 

P A T H O L O G Y . — A n abnormal amount of mucus is secreted in the large 

intestine. I t adheres to the inner surface of the viscus, forming a kind of 

membrane, and is passed with the excreta in the form of strips, often very 

long ones. These also contain endothelial cells from the mucous coat itself. 

S Y M P T O M S . — T h e attacks come on at intervals and in paroxysms, with 

colicky pain ; or the patient m a y have crises in which the symptoms are like 

those of appendicitis. The attacks are brought on by shock or worry, or by 
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an error in diet. A s in enteritis, constipation or diarrhoea m a y be present, 

either being due to nervous causes. A s a rule, parts of the colon are in a state 

of spasm. The condition is rarely dangerous, but is extremely distressing 

and alarming to the patient. 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — T h e patient should avoid fatigue, mental or 

physical, and should be reassured as to her condition. The neurasthenia, if 

present, should receive attention, and suitable food will be prescribed. 

P H Y S I C A L T R E A T M E N T . — T h e cases in which the neurotic element is 

slight or absent m a y be dealt with in the manner described above, as ordinary 

cases of enteritis. The cases with disturbances of innervation are more 

difficult to treat. 

Dr. Mennell* bases his treatment on two facts : (1) That parts of the large 

intestine are almost always found to be in spasm, and (2) that the patient 

instinctively seeks relief from pain b y the application of warmth to the back, 

e.g., by sitting with her back to the fire. H e , therefore, advises massage of 

the back, of the type used for neurasthenia, that is, consisting of soothing 

strokings only, the patient being treated in a warm room, and kept adequately 

covered during treatment ; and he finds that these measures rarely fail to 

bring relief. 

General massage, if given, should be such as is suitable for a neurasthenic 

case ; if necessary, the patient must be treated for insomnia. 

M A R A S M U S I N I N F A N T S 

This is a condition often encountered in children's hospitals. The child is 

apparently unable to take food of any kind without suffering from dyspepsia. 

It loses weight rapidly, becomes very emaciated, has a wrinkled skin, and a 

wizened face, the mouth appearing abnormally large ; and, in fact, the poor 

little thing is a pitiable object. Sometimes, it seems to be some element in 

the food, rather than all food, that the child is unable to take—generally the 

fats. Often one form of food after another is tried and fails, until something 

at last seems to suit the child. In other cases, the child simply wastes 

away and dies. The disease is a most distressing one for all concerned, 

the baby often gaining a few ounces one week, only to lose them again 

the next. 

Whi le the attempts to find a satisfactory food for the child are in progress, 

or after the condition begins to improve, the baby is sometimes ordered mas-

sage. The author has not had an extensive experience of this condition, but 

the improvement in the cases she has treated, or seen treated, has led her to 

believe that much might be done in this direction. Al l the infants began to 

gain weight whilst under treatment, except one in whom other complications 

were present, and while this fact is no proof of the actual efficacy of massage 

in these cases, it seems to make it worth while to give such measures 

a trial. 

The baby should be kept warm, and treated before a fire in winter. H e 

should be given a gentle—and short—general massage. Olive oil is sometimes 

rubbed in during, or after, massage. Obviously, the treatment must not be 

administered for at least an hour after the baby's last feed ; nor is it advisable 

to treat him just before taking food. 

Artificial sunlight has also been tried. 

* Massage, its Principles and Practice, 2nd edition, Chapter X X V I I , pp. 398-400. 
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A P P E N D I C I T I S 

Inflammation of the vermiform appendix. 

E T I O L O G Y . — 

AGE.—Appendic i t i s is commonest in young people, especially in those 

under the age of 2 0 . 

C A U S E . — T h e cause of this disease is bacterial infection of the appendix, 

the surface of which has been injured by hardened masses of fasces, which 

easily become lodged in the narrow tube, or, rarely, by a foreign body. 

P A T H O L O G I C A L C H A N G E S . — T h e disease m a y be acute or chronic. It 

m a y consist simply of inflammation (catarrh) of the appendix, or m a y go on 

to ulceration or even gangrene of that organ. In the ulcerative form, there 

is danger of perforation, and if this occurs it m a y infect the peritoneum and 

set up peritonitis. In the chronic form the appendix becomes bound down 

by adhesions to the surrounding intestines, ileum, and caecum, and this m a y 

result in obstruction. 

S Y M P T O M S . — T h e symptoms of the attack consist of severe pain, first 

right across the front of the abdomen, and later in the region of the appendix 

itself; fever ( 1 0 0 ° to 1 0 2 ° ) ; furred tongue, constipation, and vomiting. Slight 

cases m a y recover completely in a short time, but the attack is liable to recur. 

T r e a t m e n t . — 

S U R G I C A L T R E A T M E N T . — O p e r a t i o n is now the recognized form of 

treatment, since even a mild type of appendicitis m a y become dangerous at 

any time, and recurrence is the rule. In serious cases the patient's life m a y 

depend on early operation, since once perforation has occurred and peritonitis 

set in his chances of recovery are very small. The operation is generally per-

formed within thirty-six hours or so of the onset in acute cases, and between 

the attacks in chronic cases. 

P H Y S I C A L T R E A T M E N T . — T h i s should be post-operative only. T o treat 

even a chronic case before operation is to take too great a risk. 

The main point is the prevention, or cure, of constipation. This has probably 

existed before the actual onset of the appendicitis, and is, in fact, its cause. 

The caecum and colon have not been doing their work satisfactorily, and are 

dilated. The trouble will be aggravated by the inflammation in and around 

the appendix, and b y the inevitable adhesions which form after the operation : 

and it will become even greater if the abdominal muscles are allowed to grow 

weak. 

W e shall, therefore, have to devote our attention to assisting the passage of 

the intestinal contents, especially in the region of the caecum and ascending colon, 

and to improving as far as possible the nutrition and tone of these parts of 

the large intestine ; as well as to strengthening the voluntary muscles. The 

weakness of the abdominal wall in the area of the incision has, of course, to 

be taken into consideration. In severe cases, where illness has been prolonged, 

'general strengthening' becomes an important feature of the treatment. 

In the early stage, while the wound is still unhealed, all that can be done, if 

the patient suffers from flatulence, is stroking and kneading of the descending 

colon, especially in its lower part ; vibrations in this region have also been 

recommended. Later, when the wound is firmly healed (in ordinary cases 1 4 

to 2 1 days), the following methods m a y be adopted : — 

M A S S A G E . — C a r e f u l abdominal massage m a y be given, avoiding, of course, 

any movement that could cause pain. The stomach and small intestines 

are treated ; liver massage is better omitted for a time. Kneading of all 

parts of the colon is most important, especially of the caecum ; but though 
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kneading, stroking, and frictions of the latter ought to be deep enough to have 

a definite effect on it—that is, to empty it, and stimulate the muscular fibres 

of its wall to contraction—nevertheless, great care and gentleness are essential. 

In an old case, months after operation, a general abdominal massage can, as a 

rule, be carried out without the least discomfort to the patient. 

The scar, if adherent to the deeper layers should be treated in the usual way, 

gentle frictions being given towards it. Later, it m a y be drawn gently away 

from the underlying tissues, or held between the fingers of the operator's two 

hands while the patient contracts his abdominal wall. 

The author does not personally consider that any attempt to 'stretch adhe-

sions', i.e., between the organs, b y massage manipulations as suggested in 

some text-books, is useful or desirable. 

E X E R C I S E S . — A s soon as the wound is firmly healed, gentle abdominal 

exercises, such as Crook-half-lying Alternate trunk-rotation with arm flexion 

across chest (p. 396) , head-raisings, and abdominal contractions m a y bs 

performed by the patient, with breathing exercises (not too deep), contractions 

of the glutei and sphincter ani, and of the adductors (see pp. 3 9 5 , 401) , arm 

exercises, and gentle leg exercises. The patient will probably get up for the 

first time in about a week, or even less (in an ordinary uncomplicated case), 

or in a more serious case in about a fortnight, but the abdominal exercises 

are best given in lying or crook-lying for a time. 

In the later stages, as the patient improves, a 'general strengthening' treat-

ment is given on the usual lines, but for a time stretching of the right side of 

the abdomen should be avoided; e.g., such exercises as trunk-rolling should be 

done in sitting, or in right step-standing, while arch positions or any others invol-

ving strain should be avoided. Arm, leg, and breathing exercises are continued. 

Special abdominal exercises are given to increase peristalsis, improve portal 

circulation, and restore the tone of the abdominal muscles. The same m a y 

be used as for early visceroptosis cases, e.g., all trunk-rotations (except those 

in arch position), pelvic-rotations, abdominal contractions and breathing, 

forward-bendings in long-sitting or -standing, alternate hip-updrawings, active 

trunk-rollings, side-bendings with the hand on the ribs (see p. 399) , etc. 

Stronger exercises are added as the condition of the patient's muscles 

improves. Care must be taken at first in giving side-bending to the left, unless 

the movement is entirely restricted to the thoracic region. 

In most cases, abdominal massage should be continued for some t ime— 

especially if there is trouble as regards constipation. 

Precaution.—Exercises which entail very strong static contractions of 

the abdominal muscles, e.g., Trunk-raising and backward-falling should not 

be allowed in the early stages, or indeed for some time. In such exercises 

the main work is done by the recti abdominis, and the vertical fibres of the 

external and internal oblique muscles at the sides of the abdomen ; while the 

oblique fibres of these muscles and the horizontal fibres of the transversalis 

are not fully contracted. The scar, situated as it is between the outer border 

of the rectus and the vertical fibres of the obliques (i.e., in that part of the 

abdominal wall which is not in full contraction), forms a weak point, and there 

is a certain risk, though perhaps not a very serious one except in the early 

stages, of a hernia (rupture) taking place. 

C O N S T I P A T I O N 

Delay in the passage of the contents of the intestinal tract, occurring most 

frequently in the colon. I t must not be forgotten, however, that in order to 

secure normal evacuation, all parts of the alimentary canal must be in a healthy 

condition, and functioning efficiently. 
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P H Y S I O L O G Y . — T h e food begins to leave the stomach in from two to four 

hours after the taking of a m e a l ; it begins to pass from the small intestines 

into the colon in four to five hours ; and the waste material is finally expelled 

from the rectum in from twelve to twenty hours. The stimulus causing the 

passage of this material from the sigmoid colon to the rectum is generally the 

entrance of a new meal into the stomach. The distension of the rectum by 

the faeces gives rise to the desire for evacuation, which takes place by means 

of relaxation of the sphincter ani and the unstriped muscular fibres of the 

sigmoid colon and rectum, and of voluntary contraction of the abdominal 

muscles and those of the pelvic floor (levator ani, etc., see pp. 3 9 1 , 392) , 

these muscles being supplied by the sympathetic nerves from the hypogastric 

plexus (inhibitory), and b y the pelvic visceral nerves, i.e., the anterior primary 

divisions of sacral 2 and 3 (motor). 

Unhealthy conditions of any part of the canal, as well as the ingestion of 

unsuitable foods, m a y be the cause of constipation, since either m a y occasion 

delay of the passage of the food or waste material from one organ to another. 

If there be insufficient secretion of juices, causing fermentation of the food, 

deficient motor activity of the muscular coats, so that the food is not propelled 

onward quickly enough, or disturbed innervation leading to uncontrolled action 

of the intestinal muscles, the result will be constipation, or the opposite condi-

tion, diarrhoea—possibly an alternation of the two. (See G A S T R I T I S , E N T E R I T I S , 

etc.). Deficient peristalsis has m a n y causes, a very common one being weak-

ness of the abdominal muscles. These should normally increase peristalsis b y 

associated movement, as well as hold the viscera firmly in place. 

E T I O L O G Y . — 

C A U S E S . — S i n c e constipation has to be treated according to the nature 

of its origin, the latter must be considered in some detail. The following are 

common causes : — 

1. Weakness of the Abdominal Muscles, due to debility, obesity, preg-

nancy, or lack of proper exercise. Weakening diseases and abdominal opera-

tions affect both the abdominal and the intestinal muscles. 

2. Sedentary Habits, Combined ivith the Taking of too much Food. 

3. Errors of Diet.—Food that leaves too little residue after all the 

digestible parts have been absorbed m a y cause constipation, because distension 

of the colon is necessary in order to set up the reflex which produces move-

ments of its walls ; food that leaves an over-irritating residue m a y bring about 

a similar result because this causes spasm of the colon. The food m a y not 

contain enough fluid, and so the faeces are too dry. This m a y also be the 

effect of abnormal loss of fluid from the body, by excessive perspiration, vomit-

ing, or the secretion of an increased amount of urine, as in diabetes. 

4 . The Continual Use of Aperients, which irritate both the mucous coat 

of the intestine and the sympathetic nerve-endings ; so that the bowel, thus 

over-stimulated, will no longer act without similar violent stimuli. 

5. Irregular Habits — that is, neglect of the daily call to defaecation. 

This leads to extinction of the impulse normally produced by the tension of the 

rectum. This organ becomes permanently distended, and the impulse is no 

longer felt unless the distension is extreme. This neglect is a common cause 

of constipation, especially in children, and persons whose occupation leaves 

them but little t ime for the discharge of the natural functions. Its harmful 

results have been assiduously pointed out by Sir Arbuthnot Lane. 

6. Affections of the Alimentary Tract itself, or of other organs 

connected with the digestive functions, which interfere with the secretion of 

the juices, or the movements of the intestines, such as chronic gastritis 

or enteritis, weakening illnesses, acute fevers, anaemia, Bright's disease, 
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liver complaints, or portal congestion ; also various forms of poisoning, 

especially by lead. 

7. Intestinal Stasis, that is, a complete or partial blocking of the calibre 

of the intestine is also, of course, a cause of constipation. The obstruction 

m a y be due to tumours in or round the intestines, to adhesions between their 

coils, or to 'kinking' in eases of visceroptosis (see p. 3 9 3 ) . 

8. Nervous Conditions, either organic or functional : — 

a. Organic, i.e., injury or disease of the central nervous system, involving 

the cells in the grey matter of the spinal cord which supply the muscles used 

in defalcation (the rectal centre), or some part of the upper motor neuron between 

the brain and this centre. 

b. Functional, as neurasthenia or hysteria. 

Spastic Constipation is a troublesome condition in which part of 

the bowel goes into a state of cramp or spasm. I t generally occurs in 

hysterical or neurasthenic patients, in old people, or after chronic dysentery 

or colitis. 

S Y M P T O M S . — T h e s e may or m a y not be marked. In some cases they seem 

to be slight or absent; but in others we find headache, loss of appetite, general 

abdominal discomfort, gastric disturbance, lassitude, depression, or vertigo. In 

some cases, hard masses of faeces m a y be felt lying in some part of the colon, 

generally in the left iliac fossa. In girls the complexion m a y become ' m u d d y ' , 

and acne m a y develop. There m a y be dysmenorrhcea, owing to pressure of the 

overloaded rectum on the uterus. There m a y also be pressure from the pelvic 

colon on the nerves of the lumbar, or, more often, the sacral plexus causing 

neuralgic pain down the front or the back of the thigh. Hcemorrhoids are 

sometimes a complication. 

Sir Arbuthnot Lane and others ascribe m a n y of the illnesses of advanced 

life to the absorption into the system of toxins due to constipation. 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — 

1 . H A B I T S . — T h e patient's habits must be corrected if these are the cause 

of the trouble. 

2 . D I E T . — T h e patient should eat plenty of cereals, fruit, and vegetables, 

especially salads and tomatoes. Brown bread is better than white. Over-

much protein should be avoided. Plenty of water is also necessary, a glass of 

hot or cold water taken the first thing in the morning and the last thing at night 

being very beneficial. 

3 . R E G U L A R E X E R C I S E is most important. 

P H Y S I C A L T R E A T M E N T . — T h e nature of the treatment depends on the 

cause of the complaint. I t must not be supposed that the vigorous measures 

usually prescribed for the treatment of constipation are by any means suitable 

for all cases. W e will, therefore, begin by considering some types of cases in 

which they would not only be unnecessary, but actually harmful. 

1 . The neurasthenics—true neurasthenics, that is, as distinguished from 

hysterical patients. These must be treated for the causative condition (see 

p. 1 9 3 ) . The trouble will probably disappear as the system recovers tone. 

Ordinary abdominal massage, without stimulating movements, will form part 

of their general treatment. Gentle but firm stroking and kneading of the colon 

should be administered, especially of its descending portion. 

2 . Those suffering from constipation which is the result of gastritis, enteritis, 

colitis, or visceroptosis. The treatment is that of the cause. In the first three 

cases, the massage should be most carefully done, and the exercises graduated 

in accordance with the strength of the patient. They should be directed 



ABDOMINAL AND PELVIC CONDITIONS 3 8 5 

towards improving portal circulation, reducing abdominal congestion, and 

increasing peristalsis. N o repletive movements should be given. 

For cases of V I S C E R O P T O S I S , see p. 3 9 3 . See also C I R R H O S I S O F T H E L I V E R 

(p. 3 8 9 ) and B R I G H T ' s D I S E A S E (p. 3 9 0 ) . 

3 . Spastic constipation, whatever its cause, obviously needs gentle 

handling. If exercises are given, they should be similar to those for gastritis, 

and the abdominal massage should be slow, gentle, and rhythmic, consisting 

of stroking and kneading only. N o quick or stimulating manipulation's are 

permissible ; nor is liver massage required. 

4 . The victims of exhausting illnesses, e.g., chronic Bright's disease and 

serious anaemia, are obviously not in a condition to stand energetic treatment. 

The primary condition is our main concern. 

5 . Patients suffering from constipation after abdominal operations. See 

post-operative treatment of A P P E N D I C I T I S (p . 3 8 1 ) . 

N.B.—The presence of tumours or definite obstruction of course contra-
indicates all physical treatment. 

This list of exceptions leaves us with : — 

a. The patients who lead sedentary lives. 

b. Those who take too much food. 

c. Those with weak abdominal muscles from other causes than definite 

disease, e.g., obesity, lack of exercise, or from slight anaemia or debility. 

d. The hysterical patients not suffering from colic spasm. 

e. The victims of wrong diet. 

/ . Those with faulty habits. 

Many of the above factors may , of course, be combined in one patient. 

The last two types m a y recover without requiring physical treatment if 

the diet be amended or the habits corrected ; or they m a y need a short course 

of it to assist the establishment of a normal condition. In both cases, the 

exercises m a y be vigorous, and the massage strong and deep. 

The patients who are in difficulties purely because of weak abdominal or 

pelvic muscles need vigorous and stimulating massage of the abdominal wall, 

with hacking, vibrations, and shakings. They should have a course of general 

exercises, if all the muscles of the body are weak, or an intensive abdominal 

table, such as would be given to the visceroptotic case ; but the starting posi-

tions m a y be more varied. The exercises are gradually increased in strength. 

Many of the hysterical patients require psychical treatment, but it m a y 

sometimes be combined with physical methods—with exercises rather than 

massage, unless special orders are given for the latter by the doctor. 

Those whose trouble is caused b y over-feeding or lack of exercise, or both, 

require the 'typical' constipation treatment, which is given below. 

M A S S A G E . — 

Position of Patient.—Crook-half-lying. 

Manipulations.— 

Stomach.—Stroking ; kneading ; stomach-shaking ; stomach-pit-

shaking ; hacking. 

Small Intestines.—Vigorous rolling and kneading movements ; vibra-
tions ; transverse-abdominal-shaking. 

Colon.— 

1. Stroking is important. In the opinion of some, it should be 
quick and vigorous—a typical 'stimulating stroking' in fact. Others prefer it 
to be slower and deeper. The former rely on 'reflex stimulation' to cause 
peristalsis, the latter rely also on affording mechanical assistance to the colon 
by pressing onwards its contents. 

2 5 
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2. Kneading.—Whatever be the operator's method of colon kneading 

in ordinary abdominal massage, there is no doubt that in cases of constipation 

it should be begun on the descending colon in the left iliac fossa. I f hard faecal 

masses are to be felt in this region, the kneading must be gentle ; otherwise it 

m a y be vigorous. Kneading of the transverse colon need not occupy so much 

time, as delay of waste matter in this part is not common, and also, as a matter 

of fact, we have little idea of its exact position in any individual, unless this 

has been discovered b y means of the X rays. The ascending colon, however, 

needs attention, especially the caecum. Kneading is designed to assist in empty-

ing the colon, in improving its nutrition, and hence in increasing both secretion 

and muscular movement. 

3. Frictions.—The present writer believes that these should be 

used merely as a variant of kneading, and is convinced that to attempt to 

" break away faecal masses from the sides of the colon " is a mistake, and 

a dangerous one at that. If hardened masses are really present and adherent, 

surely such a procedure might seriously injure the mucous membrane of the 

intestine. The frictions, like the kneading, should be for the purpose of 

mechanically assisting the onward passage of the faeces if they are movable, or 

of initiating a reflex which shall set up peristalsis. 

Liver and Gall-bladder.—These should be treated in most cases. The 

usual vigorous liver massage is suitable (stroking, kneading, squeezing, shaking 

and pounding) with frictions and vibrations to the gall-bladder. 

The Abdominal Wall.—Vigorous kneading should be administered to 

the whole of the front and sides of the abdomen. Double-handed kneadings of 

the Swedish type are excellent, and also strong, deep 'picking u p ' movements . 

Tapotement (hacking) m a y be added over the soft parts. Abdominal kneading 

m a y be given between exercises when full abdominal massage is no longer 

needed. 

Lumbar-side-stroking and -shaking m a y conclude the abdominal massage. 

The patient may , finally, turn over into the prone position, when strong kneading 

over the sacrum, and sacral-beating are given, in order to stimulate the nerves 

of the rectum and pelvic colon. This part of the treatment should be omitted 

in children, as over-stimulating. 

As a general rule, less time should be devoted to massage, and more to exercises, 

as the patient improves. 

E X E R C I S E S . — I n pursuance of our aims, we shall give a vigorous 'general 

strengthening'' treatment, with exercises for all parts of the body. Special 

movements will be given with the following objects : — 

1 . Strengthening of the Abdominal and Pelvic Muscles.—See exercises for 

V I S C E R O P T O S I S and abdominal exercises (pp. 3 9 5 - 4 0 2 ) . 

2. Improvement of Portal Circulation.—All trunk exercises, active or 

passive, are useful—trunk-rollings, side-bendings, forward- and backward-

bendings, and trunk-rotations, free or resisted. The use of repletive positions 

and exercises is often recommended, the idea being that the nutrition of the 

abdominal organs is improved by the increased blood-supply to the part. Since, 

however, many of these patients are already suffering from venous congestion 

in the abdomen, it is doubtful if these movements are really a good thing. A s 

a matter of fact, most of the so-called repletive exercises also assist venous 

return from the abdomen via the portal system, and so counteract any ill-effects 

that might be produced. 

Exercises in the arch position, e.g., Wing-knee-arch-stride-standing Trunk-

rotation, or Screw-twisting; Wing-knee-stride-standing (or Loin-support-

standing) Trunk-backward-drawing and -raising; and Wing-knee-standing 

Trunk-backward-bending and -raising (see Fig. 1 7 6 , p . 402) , are really only 
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suitable for a condition like amenorrhcea, where repletion of the pelvis is the 

primary object. In no other case should they be used for women patients at 

or just before the monthly period, as they m a y cause discomfort or nervousness. 

3. Increase of Peristalsis.—This m a y be produced by :— 

a. Stimulation of the nerves of colon and rectum as in sacral-beating ; 

(Right) Leg-rolling with an upward jerk, or Alternate knee-upraising (with 

trunk-forward-bending) done quickly. 

b. Associated movement between the abdominal and the intestinal 

muscles, the voluntary muscles of the abdominal wall b y their contraction 

bringing about movement in the involuntary muscles beneath them. The best 

exercises for this purpose are the trunk-rotations, in which all the fibres of the 

great oblique muscles contract. They m a y be given free or resisted, but should 

be done strongly and vigorously. All the exercises recommended for 

strengthening the abdominal and pelvic muscles have also the effect of producing 

associated movement in some degree. 

A n y complications present, e.g., haemorrhoids (see p. 331) , must be taken into 

consideration. 

To sum up ; In this class of patients, in whom, owing to lack of exercise, 

and sometimes excess of food, combustion and elimination is deficient, treatment 

is of little avail unless it be energetic and vigorous. H o m e exercises should 

always be given from the beginning, since, in these cases, small faults of 

technique in their performance are of little moment compared with the import-

ance of regular exercise. There is a large choice of exercises, and the tables 

m a y be constantly varied. The following is a specimen 'home' table : — 

1. Lax-stride-sitting Chest-lifting and relaxing + 2-Arm-raising to shoulder 

level + rotation out + Head-extension (see Figs. 152 , 153, p. 369) . 

2. Standing Leg-swinging forward and backward (10 times each leg). 

3 . Standing 2-Arm-swimming. 

4. Wing-standing (or loin-support-standing) Trunk-rolling. 

5. Crook-lying Pelvic-raising and -rotation (see p. 397) . 

6. Wing-knee-sitting Back-raising (vertebra by vertebra). 

7. Crook-lying Trunk-raising with knee-extension -f Forward-bending, and 

backward-falling with knee-flexion (see Figs. 1 6 3 - 1 6 6 , p . 398) . 

8. Lying Alternate side-bending with Alternate knee-updrawing (grasping 

ankle) (see Fig. 160 , p. 396) . 

9. Wing-standing Trunk-forward-bending and -raising (with straight back). 

10. Tailor-sitting Alternate trunk-rotation with Alternate arm-flinging. 

11 . Running, skipping, dancing step, or ' fancy' marching. 

12. Crook-lying Abdominal breathing. 

N . B . — N o s . 6 and 7 m a y be replaced by 'Donkey ' (see Fig. 142 , p. 301) . 

C I R R H O S I S O F T H E L I V E R 

This is a chronic inflammation of the liver, with great increase of its connective 
tissue, and degeneration of its cells and bile-ducts. There are two principal 
forms : (1) Portal cirrhosis, and (2) Biliary cirrhosis. 

1 . P o r t a l C i r r h o s i s 

This is most common in middle-aged men, and is probably due to toxins 

from the intestinal tracts. A predisposing cause is the unwise use of alcohol. 

C H A N G E S . — T h e r e is a great increase of connective tissue, especially round 

the branches of the portal vein ; this gradually blocks the portal circulation, 

preventing the return of blood from the abdominal cavity. A collateral 
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c i r cu l a t ion b e c o m e s es tab l i shed , a n d t h e b l o o d ge t s b a c k t o t h e infer ior v e n a 

c a v a b y m e a n s o f n e w a n a s t o m o s e s f o r m e d b e t w e e n t h e p o r t a l a n d s y s t e m i c 

ve ins . T h i s c o m p e n s a t e s t h e l e s ion f o r a t i m e . T h e l i ve r cel ls a n d b i l e - d u c t s 

d o n o t suffer unt i l m u c h la ter . T h e l i ve r m a y b e en l a rged o r sh runken . 

S Y M P T O M S . — T h e s e d o n o t a p p e a r f o r s o m e t i m e i f t h e co l l a te ra l c i r c u l a t i o n 

is we l l e s tab l i shed . T h e p r i n c i p a l are : — 

Gastritis, nausea, vomiting, constipation, a n d loss of appetite (a l l d u e t o 

c o n g e s t i o n in t h e a b d o m i n a l v e i n s ) . 

.Varicose veins, d u e t o ove r s t r a in o f t h e co l l a te ra l c i r c u l a t i o n , o f t e n v e r y 

n o t i c e a b l e o n t h e s u r f a c e o f t h e a b d o m e n ; haemorrhoids , a n d s o m e t i m e s 

haemorrhages f r o m t h e a l i m e n t a r y t r a c t d u e t o t h e bu r s t i ng o f o n e o f these v e i n s . 

T h e l i v e r c a n g e n e r a l l y b e fel t t o b e large and tender. 

L a t e r s y m p t o m s are emaciation a n d pallor, severe flatulence, a n d — m o s t 

ser ious o f all—oedema, first in t h e fee t , a n d t h e n in t h e a b d o m i n a l c a v i t y (ascites 

o r d r o p s y ) . T h i s is d u e t o c o n g e s t i o n c o n s e q u e n t o n t h e b r e a k d o w n o f t h e 

co l la te ra l c i r cu l a t i on . 

P R O G N O S I S . — T h e disease is i ncu rab l e , b u t t he p a t i e n t m a y l i ve m a n y y e a r s 

w i t h a p p r o p r i a t e t r e a t m e n t i f he l eads a regular l ife, ser ious s y m p t o m s n o t 

d e v e l o p i n g f o r s o m e t i m e . 

T r e a t m e n t . — 

O u r a i m s are t o i m p r o v e — i f p o s s i b l e — t h e p o r t a l c i r cu l a t i on ; t o assist t h e 

co l l a te ra l c i r cu l a t ion ; a n d t o k e e p u p as far as p o s s i b l e t h e fa i l ing nu t r i t ion o f 

t he b o d y . 

G E N E R A L A N D M E D I C A L T R E A T M E N T . — T h i s cons i s t s o f a p p r o p r i a t e 

d i e t a n d m e d i c i n e s . C o n s t i p a t i o n m u s t b e a v o i d e d . Haematemes i s a n d asci tes 

are t r ea t ed m e d i c a l l y o r su rg i ca l ly . 

P H Y S I C A L T R E A T M E N T . — T h i s c a n o n l y b e ca r r i ed o u t in t h e e a r l y 

s tages , b e f o r e w a s t i n g a n d w e a k n e s s h a v e b e c o m e e x t r e m e . 

M A S S A G E . — G e n e r a l massage is a d v i s a b l e , abdominal massage b e i n g spec i a l l y 

i m p o r t a n t . T h e m o v e m e n t s s h o u l d b e s l o w a n d d e e p ; l i ve r m a s s a g e b e i n g 

g i v e n w i t h t h e d o c t o r ' s pe rmi s s ion . I n t h o s e w h o s e hea l th is still fa i r ly g o o d , 

m a s s a g e m a y b e s p a c e d b e t w e e n t h e exe rc i se s . 

E X E R C I S E S . — T h e f o l l o w i n g t y p e s o f m o v e m e n t s are i m p o r t a n t : — 

1. Breathing Exercises, t o he lp v e n o u s re turn f r o m t h e a b d o m i n a l c a v i t y . 

2 . Passive Trunk Exercises, s u c h as t runk- ro l l ing a n d c i rc le - tu rn ing , a n d 

light active trunk movements, e .g . , t h e easier t r unk - ro t a t i ons a n d s i d e - b e n d i n g s ; 

a b d o m i n a l c o n t r a c t i o n s a n d head-ra is ings ; a c t i v e t runk- ro l l ing , e t c . A l l these 

are f o r t h e p u r p o s e o f assis t ing t he p o r t a l c i r cu l a t i on as we l l as t h a t in t h e 

co l la te ra l v e i n s . 

The starting positions m u s t b e c h o s e n a c c o r d i n g t o t h e pa t i en t ' s s t r eng th . 

A r c h pos i t i ons , o r a n y exe rc i se t e n d i n g t o rep le te t h e a b d o m e n o r pe lv i s m u s t 

o b v i o u s l y b e a v o i d e d . I f t h e pa t i en t has haemorrhoids , t h e m o v e m e n t s m u s t 

be def in i te ly d e p l e t i v e . I f he is w e a k , t h e l y i n g o r c r o o k - l y i n g p o s i t i o n m a y 

b e m a i n t a i n e d t h r o u g h o u t t h e t r e a t m e n t . 

2 . B i l i a r y C i r r h o s i s 

T h i s is gene ra l l y f o u n d in y o u n g e r pa t i en t s , b e t w e e n t h e ages o f 2 0 a n d 3 0 , 

a n d e v e n in ch i ld ren . I t s c a u s e is u n k n o w n . 

C H A N G E S . — T h e s e cons i s t o f i n f l a m m a t i o n o f t h e b i l e -duc t s , w i t h inc rease 

o f c o n n e c t i v e t issue. T h e r e is o b s t r u c t i o n t o t h e flow o f b i le , b u t l i t t le o r n o 

in te r fe rence w i t h t he p o r t a l c i r cu l a t i on . 

S Y M P T O M S . — T h e m a i n s y m p t o m s are t h o s e charac te r i s t i c o f jaundice, 

t h e b i le e s c a p i n g i n t o t h e b l o o d , s ince i t c a n n o t g e t o u t t h r o u g h t h e o b s t r u c t e d 
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ducts. These are : Yellow colour of the skin and mucous membranes ; indigestion, 

loss of appetite, vomiting; constipation alternating with diarrhoea, due to loss of 

the bile-supply to the small intestines; depression, or even melancholia; slow 

pulse-rate ( 4 0 - 5 0 ) . 

The liver is enlarged and can be felt. Periodic attacks of pain occur in this 

region. The patient becomes emaciated. 

T r e a t m e n t . — 

The author has no experience of the treatment of a case of this kind by 

physical methods. Careful general massage and easy exercises would seem to 

be indicated. 

D E F E C T I V E A C T I O N O F T H E L I V E R 

(Torpid Liver. Congested Liver) 

This m a y be due to over-eating, lack of exercise, the after-effects of malaria, etc. 

T r e a t m e n t . — 

M A S S A G E . — V i g o r o u s massage of the organ is required with deep stroking, 

kneading, squeezing, shaking, and beating, or pounding. 

E X E R C I S E S . — A strong scheme of exercises should follow, unless contra-

indicated by the co-existence of any more serious affection or complication. 

The most important movements are, of course, those which in any way assist 

portal circulation, e.g., passive exercises such as trunk-rollings and circle-turnings, 

and vigorous active exercises such as alternate side-bendings, trunk-rollings, 

forward-bendings, etc., free and resisted. 

N.B.—The above does not, of course, apply to the ' passively congested ' 
liver found in heart disease. 

C H R O N I C N E P H R I T I S 

(Chronic BrighVs Disease) 

A chronic inflammation of the kidneys. 

G E N E R A L C H A N G E S I N K I D N E Y D I S E A S E . — O s i e r * remarks that in 

nephritis the kidney : (1) Lets out material which should be kept in (e.g., 

albumin, which ought to be used in building up the body) ; and (2) Keeps in 

material which should be passed out (urea, water, and salts)—the result being 

that the whole body is not only insufficiently nourished, but poisoned. Meta-

bolism, both constructive and destructive is, in fact, disorganized, all parts of 

the body suffering. This, and the blocking of the circulation through the 

atrophied kidney, lead to the characteristic symptoms, most prominent of 

which are anaemia, wasting, headache, and oedema. The coats of the arteries 

are often affected by the poisons, and arteriosclerosis develops. The heart, 

owing to this and to the obstruction in the renal circulation, becomes over-

strained and hypertrophied. 

Chronic nephritis m a y be : (1) Parenchymatous (affecting the tubules them-

selves) ; (2) Interstitial (affecting the connective tissue of the organ). 

1 . T h e P a r e n c h y m a t o u s T y p e 

E T I O L O G Y . — 

S E X . — M e n are rather more affected than women. 

A G E . — I t is a disease of early adult life ; but sometimes occurs in children 

after scarlet fever. 

C A U S E S . — T h i s type m a y follow an attack of acute nephritis, or m a y be 

the result of other diseases—malaria, tuberculosis, etc. 

* Principles and Practice of Medicine. 
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P A T H O L O G Y . — T h e inflammation produces a degeneration, which m a y be 

fatty or fibrous, or first fatty and then fibrous. The Malpighian bodies or 

tubules are most affected. 

SYMPTOMS.—Dyspeps ia m a y be the first symptom, and there is gradual 

loss of strength. QZdema, a marked sign, occurs early, generally appearing 

first in the feet and eyelids ; later there m a y be ascites (dropsy). The amount 

of urine is diminished; it contains albumin, but little urea. Gastric and 

intestinal troubles, vomiting, and diarrhoea are common. 

Heart symptoms also develop. 

P R O G N O S I S . — T h i s is bad ; the patient usually dies of the disease itself, 

i.e., of oedema of the lungs, or of uraemia (urea in the blood, producing a general 

poisoning of the body) . 

2 . T h e Inters t i t ia l T y p e 

(Cirrhosis of the Kidney) 

E T I O L O G Y . — 

A G E . — T h i s type occurs in middle or old age. 

C A U S E S . — I t is often either the cause, or the result of arteriosclerosis ; 

it m a y follow the parenchymatous (fatty) form, or be caused by gout, lead or 

alcohol poisoning, or by too nitrogenous a diet. 

P A T H O L O G Y . — T h e kidney is small and shrunken, with contraction of the 

connective tissue. 

S Y M P T O M S . — T h e onset is insidious. The amount of urine is increased. 

Later, heart symptoms become pronounced and finally compensation m a y 

break down, when pallor, dyspnoea, oedema, etc., appear. 

P R O G N O S I S . — T h e condition is incurable, but the patient m a y live m a n y 

years ( 1 0 to 1 5 , Osier) provided the symptoms are not serious. Death m a y be 

due to uraemia, heart failure, cerebral haemorrhage, inflammation of other 

organs, or some intercurrent disease. 

T r e a t m e n t of C h r o n i c N e p h r i t i s . — 

G E N E R A L T R E A T M E N T . — T h e patient must live a quiet life in hygienic 

surroundings, wear warm clothes, avoid chills, and take gentle exercise, avoiding 

overstrain, in the open air. If possible, he should go abroad in the winter. 

Since excretion by way of the kidneys is insufficient, it is most necessary that 

the other excretory organs, lungs, bowels, and especially the skin should be in 

good working order. The activity of the last m a y be increased by tepid 

baths, followed b y brisk friction. The doctor's directions as to diet must be 

obeyed. 

P H Y S I C A L T R E A T M E N T . — O n l y slight and early cases can be treated, 

and even these come but rarely under our care. The treatment is directed 

towards relieving the symptoms. 

1 . C A S E S W I T H M A R K E D H E A R T S Y M P T O M S . — T h e s e must be treated as 

'heart cases'. The existence of arteriosclerosis, possibly severe, in the inter-

stitial form must be taken into account. L i m b massage, of the type used for 

serious heart affections, with careful passive movements, m a y be given to 

improve the circulation. Whether or not abdominal kneading is to be attempted 

is a matter for the doctor to decide. I t depends on the degree of arteriosclerosis 

present, and the height of the patient's blood-pressure. 

2. C E D E M A . — T h i s is a symptom in most cases, whether the heart is seriously 

involved or not. It will be treated in the usual way, with slow efneurage and 

kneading, and with passive movements. 

3 . G A S T R I C A N D I N T E S T I N A L S Y M P T O M S . — T h e s e should be treated as in 
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gastritis or enteritis. Movements to help portal circulation and peristalsis are 

most important. 

In short, if the patient is strong enough and has no pronounced heart 

symptoms, he m a y be given a general table of exercises, combined with l imb 

massage. The scheme should contain no strong movements, no tiring starting 

positions—it is best in most cases to give almost the whole table in sitting 

and lying, or in positions derived from these—nothing that can impede respira-

tion or unduly raise blood-pressure. 

Visceroptosis ('dropping of the viscera') is a downward displacement of the 

abdominal, and sometimes of the pelvic, organs, due generally to weakness of 

the abdominal wall or pelvic floor. In order to realize exactly what happens 

the student is advised to revise briefly the structure and functions of the 

muscles which compose these parts. 

T H E A B D O M I N A L W A L L . — Fig. 1 5 8 will serve to remind the student of the 

position of the soft structures which compose the anterior and posterior walls 

of the abdomen. W e are at present concerned mainly with the muscles forming 

the anterior and lateral parts of that wall. These are the external and internal 

oblique muscles and the transversalis, with their aponeuroses, which make up 

the sheath of the rectus abdominis. 

F U N C T I O N O F T H E A B D O M I N A L M U S C L E S . — T h e s e muscles act in m a n y 

different ways. They flex the spine, drawing the thorax downward if the 

pelvis is fixed, or the pelvis upward if the thorax is fixed, as in climbing a 

ladder. The muscles of one side act in conjunction with the back muscles of 

the same side to flex the spine laterally ; and the obliques take an important 

part in rotation of the spine and pelvis. W e have also to remember, however, 

that they are muscles of forced expiration, and that their most important 

function is to support the abdominal viscera. The proper support of the 

organs by these muscles depends, like the correct standing position, on a 

postural reflex which maintains them in the right state of tone. Either 

weakness of the muscles themselves, or faulty innervation, will impair their 

efficiency. 

T H E M U S C L E S O F T H E P E L V I C F L O O R A N D T H E I R F U N C T I O N . — T h e muscles 

of the pelvic floor, sometimes called the pelvic diaphragm, are the levatores ani 

V I S C E R O P T O S I S 

(Enteroptosis. Glenard's Disease) 

Fig. 158.—Diagram showing composition of anterior and posterior abdominal walls. 
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and the coccygei. Besides their special function connected with defalcation, 

they have the task of supporting the pelvic viscera from below. The levatores 

ani arise from the inner surfaces of the sides of true pelvis, and meet in the 

middle line, being attached to the apex of the coccyx, and inserted into the 

sides of the rectum and vagina, which pass through them. The coccygei have 

their origin at the ischial spines, and are inserted into the sides of the coccyx 

and lowest part of the sacrum, their anterior borders lying beside the posterior 

borders of the levatores. (Fig. 159.) If these muscles and the other muscles 

of this region become weak 

or atonic, there is a down-

ward displacement of the 

pelvic organs. 

E T I O L O G Y . — 

S E X . — Visceroptosis is 

commoner in women than 

in men. 

B O D I L Y T Y P E S . — I t 

occurs most frequently in 

one of two types : — 

a. In young women 

Fig. 159.—Diagram of muscles of pelvic floor. with long slender bodies (the 

'visceroptotic build'). They 

are often of a nervous temperament. Their muscular development m a y be 

feeble, and with this there appears to be a laxity of the peritoneum. 

b. In middle-aged or elderly women, with weak or atonic abdominal or 

pelvic muscles, often due to repeated pregnancies or muscular overstrain. 

C A U S E S . — 

1. Many authorities have lately pointed out the importance of posture in 

relation to visceroptosis. I t will be remembered that the cervical fascia, 

attached above to the lower edge of the zygoma and to the lower border of 

the inferior maxilla, is connected below with the pericardium, which in its turn 

is attached to the diaphragm. The under surface of this muscle is lined with 

peritoneum, the reflections of which form the suspensory ligaments of the liver 

and stomach and, below these, of the other organs. If the head is not 

habitually held erect, therefore, the peritoneal ligaments remain slack, and the 

organs are allowed to drop. 

2. Other causes are anterior poliomyelitis involving the abdominal muscles, 

or congenital weakness. Visceroptosis is constantly associated with neurosis, 

though whether as a cause or as an effect it is hard to say. Possibly instability 

of the central nervous system is responsible for the faulty innervation of the 

muscles. 

3. Sometimes an abdominal operation will cause the trouble, either because 

the removal of some part of the abdominal contents has caused the organs above 

to drop down into the space so formed, or because the muscles themselves 

have become weak in consequence of the incision, plus want of exercise later. 

4 . Visceroptosis, in fact, m a y be brought about b y any kind of weakness of 

the abdominal muscles, whether due to sedentary habits, insufficient exercise, 

malnutrition, repeated pregnancies, weakening illnesses, or any other cause. 

5. 'Tight lacing', once considered a frequent cause of dropped kidney, is 

unlikely to account for many such cases nowadays. Sudden loss of weight 

m a y result in reduction of the fat which normally fixes the kidney to the 

posterior abdominal wall, so that it 'drops' or becomes movable. Other causes 

are traumas or the lifting of heavy weights. 

J-L>yr{/orm^ 

f— Coccyyeus 

rator Ant 
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O R G A N S A F F E C T E D . — 

T H E S T O M A C H m a y be dropped, and is often dilated as well. I t may 

extend below the umbilicus. Displacement of the stomach m a y cause kinking 

of the pylorus, and hence obstruction. 

T H E C O L O N . — T h e transverse colon is more affected than any other of 

the viscera. I t m a y even become V-shaped, its lower part being down in the 

pelvis. This leads to kinking at the hepatic and splenic flexures. 

T H E S M A L L I N T E S T I N E S are also affected. There m a y be a sharp angle 

in the third part of the duodenum. 

T H E L I V E R , being firmly fixed in place by strong ligaments, rarely 

descends to any great extent from its normal position. 

T H E S P L E E N is often much displaced and m a y be found almost anywhere 

in the abdomen. I t has even been mistaken for an ovarian tumour (Osier). 

T H E K I D N E Y S , especially the right, m a y be more or less displaced. 

According to the degree of malposition, we have : — 

Movable kidney, in which case the kidney can just be felt when the 

diaphragm descends in inspiration. 

Dropped kidney, one definitely out of place, several inches too low. 

Floating kidney, one which is freely movable in the abdomen, and 

much displaced downwards. 

Serious malposition of the kidney leads to kinking of the ureter, which 

prevents the escape of urine from the renal pelvis, causing great pain. 

S Y M P T O M S . — T h e abdomen is prominent, and bulges at the lower part, 

both in front and at the sides. The patient complains of a 'dragging 

sensation', of indigestion and constipation. She is often neurotic. In some 

cases, serious intestinal stasis (blocking) m a y occur. 

S Y M P T O M S O F D R O P P E D K I D N E Y . — O f t e n the patient has few or no 

symptoms unless she knows what is the matter with her. If the doctor has 

not informed her, it is not the business of the masseuse to do so. In some 

cases, however, where there is pronounced kinking of the ureter, she m a y 

suffer from attacks of intense pain, due to obstruction of the flow of urine, and 

distension of the pelvis of the kidney with fluid. Shivering, nausea and vomit-

ing m a y occur; the patient has fever and m a y even show signs of collapse. 

These attacks take place from time to time and are known as DietVs crises. 

Some patients have pain in a more moderate degree. 

T r e a t m e n t . — -

Our aim is to strengthen the abdominal and pelvic muscles. The patient's 

general health and nervous condition must be considered. 

Patients with movable kidney should put on flesh. 

S U R G I C A L T R E A T M E N T . — A n operation m a y have to be performed for 

intestinal stasis or floating kidney. In the latter case the kidney is stitched 

to the posterior abdominal wall (nephropexy). 

S U P P O R T . — I t is not well to give a special belt, etc., to a young patient 

unless absolutely necessary, as it tends to focus her attention too much on her 

complaint, and often defeats its own object by affording too much support, 

so that the abdominal muscles, never having to work, do not gain strength. 

Ordinary well-made corsets will generally answer the purpose, provided 

they are so arranged as to support the lower part of the abdomen. The 

thorax should be left as free as possible, and if the corsets come above the 

waist, separate laces should be used for the upper and lower parts, the upper 

one being kept loose, the lower one drawn more tightly, especially at the lowest 

part, i.e., round the hip bones, where there is no danger of pressure on organs, 

but where support is chiefly needed. 
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Various special belts are made for this condition, especially for older patients. 

Supports, if worn, should be put on before the patient rises in the morning. 

Her bed is sometimes raised several inches at the foot, so that the organs shall 

remain in a good position during the night. 

P H Y S I C A L T R E A T M E N T . — T h i s is often most satisfactory, especially if 

the neurotic factor is absent or slight. The patient is treated by massage, 

faradism, and, most important of all, by exercises. 

P O S I T I O N O F P A T I E N T . — S h e should be placed in crook-lying, with the 

end of the plinth well raised on blocks or on a low stool ; or, failing this, 

firm pillows m a y be placed beneath the buttocks and back, the body being so 

inclined that the force of gravity m a y keep the organs in their correct position. 

M A S S A G E . — I t is well to have seen a skiagram of the patient's abdomen, 

as otherwise the masseuse is 'working in the dark', the position of the trans-

verse colon especially being quite unknown to her. All manipulations must 

be in an upward direction ; there must be no downward pressure. 

The Stomach.—The following manipulations are used : (1) Stroking, 

especially under the greater curvature, with an upward lifting movement . 

(2) Kneading, similarly performed. (3) Vibrations ; stomach-shaking, with the 

hand cupped under the stomach ; stomach-pit-shaking. (4) Hacking, gentle 

at first. 

Small Intestines.—(1) Kneading of any kind, except such as would 

produce downward pressure ; picking up. (2) Vibrations, and transverse-abdo-

minal-shaking, with slight upward pressure. (3) Hacking. 

Colon.—(I) Stroking, deeply over the caecum and ascending colon ; with 

a lifting movement under the transverse colon ; inward more than downward 

on the descending colon. (2) Kneading, on the same principle. (2) Lumbar -

side-shaking. 

Liver.—This m a y be performed vigorously, in the usual way, if required. 

If t ime is short, omit this. 

Abdominal Muscles.—The massage given for the organs must, of course, 

affect the muscles, but it is as well to give extra kneading all over the 

abdominal wall, front and sides, and well up over the lower ribs. 

E L E C T R I C A L T R E A T M E N T . — S u r g i n g faradism is most suitable, with pads on 

the abdominal and lumbar regions. Treatment in the Bergonie chair is also 

recommended. 

E X E R C I S E S . — 

1. As soon as possible these should be added to the massage, and should later 

take its place entirely. They improve the tone of the muscles more quickly, 

and the psychical effect is often better, since the massage tends to concentrate 

the whole of the patient's attention on her abdomen, and what is being done 

for it, and calls for no voluntary effort on her own part. 

2. She should at first do all her exercises in the same position as that assumed 

for her massage ; a little later the inclination of the plinth m a y be decreased ; 

after this, she m a y advance to ordinary lying or crook-lying on a plinth or on 

the floor, and to exercises on hands and knees ; and finally to sitting and occa-

sional standing. If she lies on the floor, a low cushion for her head will add 

greatly to her comfort. 

3. The exercises m a y be arranged in the form of a 'general strengthening' table, 

but unless the patient is weak, or otherwise in bad health, it is surely a mistake 

to waste time giving numerous extremity and 'between' exercises. W e are 

certainly taught by Arvedson, that two exercises working the same muscle 

groups must not be placed one after the other ; but the author has found it 

quite practicable to give several abdominal exercises in succession, with short 

rests between, provided the muscles work each time in a different way. I t is not, 
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for instance, impossible for any average patient to do in succession (a) Crook-

lying Abdominal contractions ; (b) Stride-lying Alternate trunk-rotation ; (c) 

Lying Alternate side-bending. In the first, the abdominals work as flexors of 

the spine; in the second, with the back muscles as rotators ; and in the third, 

with the back muscles of the same side, as lateral flexors. This is not, of course, 

to say that a very weak patient should be given two or more abdominal exer-

cises running. 

4. The 4 straight ' abdominal exercises, i.e., those in which these muscles act 

as flexors of the spine, are the most valuable of all, especially when performed 

concen'rically in the inner range (e.g., Long-sitting Forward-bending), since they 

definitely shorten the muscles. Outer range WDrk should not be given for the 

abdominal muscles (e.g., Wing-knee-standing Trunk-backward-bending and 

-raising, etc.—Fig. 176, p. 4 0 2 ) ; nor inner range work for the back muscles, 

i.e., hyper-extension of the spine. N o exercise which entails an arch position 

should be used at all. 

5. Exercises for the pelvic muscles must not be omitted. Movements in 

which the hip adductors work are said to exercise the pelvic muscles, because 

the drag of the powerful adductors on their origin tends to pull apart the ossa 

pubis, stretching the ligaments of the symphysis, and consequently the 

levatores ani, etc., come into action to counteract this pull. 

M a n y authorities lay great stress on the practice by the patient of contrac-

tions of the sphincter ani, and with it of other pelvic muscles. She should be 

told to perform the movement which would be required to prevent defalcation. 

This movement, and 'abdominal contractions', make the two best home 

exercises, since they can be done at any time and in any position. Gluteal 

contractions m a y also be accompanied by contraction of the pelvic muscles. 

6. Postural exercises should also be included. It is quite possible to give 

these in lying, but the patient m a y do them in standing with her belt or corsets 

in position. A s noted above, the organs are really suspended from the cervical 

fascia. A correct position of the head and shoulders is therefore most impor-

tant, and exercises should be given to encourage this. Moreover, to improve 

the tone of the abdominal muscles, the patient should be told constantly to 

draw in the abdomen, until, having re-established a correct postural reflex, 

she comes naturally to hold it in the right position. She should be taught to 

assume, and to maintain, the best possible attitude in sitting and in standing. 

7. Breathing exercises are necessary, but inspirations should not be too deep, 

lest the descending diaphragm should press the organs too far down. The 

proper use of the abdominal muscles in breathing should be emphasized. 

Exercises m a y be chosen from the list appended below, having due regard 

to the patient's strength and progress. Some patients m a y never be fit for 

any exercises of more than moderate strength. 

The exercises are also suitable for any patients with weak abdominal muscles, 

other than the sufferers from visceroptosis. M a n y will be also found to increase 

the mobility of the spine. 

I. E A R L Y S T A G E . E X E R C I S E S I N L Y I N G O R C R O O K - L Y I N G 

A . A B D O M I N A L M U S C L E S U S E D A S F L E X O R S O F S P I N E . — 

a. Static Work for the Abdominals.— 

1. (Crook-) lying Head-raising. 

2. (Crook-) lying Head- and shoulder-raising. 

3. Heave-grasp-crook-lying Alternate knee-updrawing. 

4. (Heave-grasp-)crook-lying Alternate knee-extension. 

5. Heave-grasp-lying (legs raised on stool) Alternate leg-lifting. 
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b. Concentric, or Concentric and Eccentric Work.— 

1 . Side-crook-lying Abdominal contractions. The patient lies on one side 

with the knees well drawn up, and alternatively contracts and relaxes the 

abdominal muscles. 

2. Crook- (half-) lying Abdominal contractions. 

3 . Crook- (half-) lying Abdominal (diaphragmatic) breathing (see p. 3 7 0 ) . 

4. Heave-grasp-crook-lying 2-Knee-updrawing and -lowering (free). 

B . A B D O M I N A L M U S C L E S U S E D A S L A T E R A L F L E X O R S O F S P I N E . — 

1 . Lying Alternate side-bending. 

2. Lying Alternate side-bending with alternate leg-abduction. The patient 

bends to one side, and abducts the leg of the same side to its fullest extent. 

She should not raise her head from the plinth. 

Fig. 160.—Lying Alternate side-bending with Alternate knee-updrawing. 

3 . Lying Alternate side-bending with Alternate knee-updrawing. The 

patient bends to the side, and at the same time flexes the hip and knee on 

this side, keeping her foot on the plinth. She bends until she can touch or 

grasp the ankle. The hip must not be abducted. She then returns to the 

starting position, and repeats the exercise to the other side. (Fig. 1 6 0 . ) 

4 . Lying Alternate hip-updrawing. 

N.B.—Group B exercises are not suitable for patients with marked lordosis. 

C. A B D O M I N A L M U S C L E S U S E D A S R O T A T O R S O F S P I N E . — 

1 . Stride-lying or crook-lying Alternate trunk-rotation with arm flexion 

across chest. The patient turns alternately to right and left, not raising her 

Fig. 161.—Stride-lying Alternate trunk-rotation with arm flexion across chest. 

head. In turning to the left, she carries her right arm across her body, and 

touches the floor (or plinth) as far to the left as she can. She reverses the 

process in turning to the right. The operator should, at first, support the 

pelvis. (Fig. 1 6 1 . ) 

2 . Heave-grasp-, or wing-crook-lying Pelvic-rotation. The patient carries 

both knees first to one side, then to the other. 
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3. Crook-lying Pelvic-raising and -rotation. The patient extends her hips, 

raising the buttocks from the plinth or floor. In this position she turns 

the pelvis from side to side, about three times each way to start with ; the 

operator m a y hold the knees firmly together in the mid-line while teaching 

the exercise ; later the patient should do it unaided. 

D . C O M B I N E D F L E X I O N A N D R O T A T I O N O F T H E S P I N E . — 

1. Stride-lying (or with knees slightly flexed) Alternate trunk-rotation with 

head- and shoulder-lifting. A harder exercise ; useful after abdominal opera-

tions, because the oblique muscles of the abdomen, as well as the recti, are in 

contraction (see p. 382) . (Fig. 162. ) 

Fig. 162.—Stride-lying Alternate trunk-rotation with head- and shoulder-lifting. 

E . E X E R C I S E S F O R P E L V I C M U S C L E S (see p . 3 9 5 ) . — 

1. Crook-lying Pressing knees together. 

2. Crook-lying 2-Knee-adduction and -outdrawing (resisted). 

3. Crook-lying 2-Knee-adduction and -outdrawing with pelvic-lifting. 

4. Crook-lying Contractions of glutei and sphincter ani. 

5. 1 and 4 combined. 

I I . L A T E R S T A G E S . E X E R C I S E S I N V A R I O U S P O S I T I O N S 

N.B.—The exercises in standing should not be used until the patient's 
muscles are almost normal, and symptoms have ceased. If she stands for 
any exercises, she should be wearing her belt. 

A . A B D O M I N A L S A S F L E X O R S . — 

a. Static.— 

1. Wing-high-ride-sitting Trunk-backward-drawing. 

2. Wing-high-ride-sitting Backward-falling. 

3 . Wing-toe-support-sitting Backward-falling. 

4. Wing-sit-lying Trunk-raising (for strong patients only). 

5 . Wing-foot-support-lying Trunk-raising. 

6. Al l head and arm exercises in long-sitting position. 

b. Concentric, or Concentric and Eccentric. 

1. Patient on hands and knees, thighs upright ; Abdominal contractions. 

2. Wing-high-ride-stoop-sitting Backward-drawing to the vertical plane. 

3. Crook-lying Trunk-raising with knee-extension, and backward-falling 

with knee-flexion. The patient, starting from crook-lying position (Fig. 163 ) , 

raises the trunk (i.e., sits up) without assistance from the hands, at the 

same time straightening her knees. She then reverses the movement, falling 

backward to the lying position, drawing up her knees to crook position as she 

does so. 

4. Reach-long-sitting Forward-bending (trying to touch toes). 

5. Consists of 3 and 4 combined. (Figs. 1 6 3 - 1 6 6 . ) 

6. A s 5, but patient, having fallen backward, ends by performing 2-Knee-

updrawing (free). She lowers her knees to crook position before repeating 

the exercise. 
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N.B.-—The last three exercises are only suitable when the patient's muscles 
have grown fairly strong. This method of trunk-raising does away with the 
necessity of foot support. The back is not to be kept straight, but the head 
should be raised first and the spine flexed. The exercise must be done quickly, 
but with pauses between the raisings. 

Fig. 165. Fig. 166. 

Figs. 163-166.—Crook-lying Trunk-raising with knee-extension, and backward-falling 
with knee flexion ; combined with Reach-long-sitting Forward-bending (trying to touch toes). 

7. Heave-grasp-crook-lying 2-Knee-updrawing and -down-pressing (resisted). 

8. Stretch-standing Forward- and downward-bending (touching floor). 

9. General Correcting Position. The patient, with sacrum supported against 

an upright post or wall, bends forward, and then raises her body, trying to 
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Alternate side-bending. 

bring each portion of her spine into contact with the support as she rises, and 

keep it in contact until the movement is completed. The feet are at first 

placed about one pace from the wall ; later, the patient m a y stand a little 

closer to it. 

10. Pulley Exercises, with pulleys arranged so as to provide resistance. 

B . A B D O M I N A L S A S L A T E R A L F L E X O R S . — 

1. Stride-sitting ] 

Knee-sitting f 

(a) W i t h hands on hips, (b) W i t h hands on upper ribs. T o localize 

movement to lumbar and thoracic regions respectively. 

2. Standing Alternate side-bending. 

3 . Yard-standing Alternate side-bending. 

C. A B D O M I N A L S A S R O T A T O R S . — 

1. Tailor-sitting Alternate trunk-rotation with Alternate arm-flinging. 

2. A s above, in Knee-stoop-sitting. (Depletive.) 

3 . (Close-) standing Alternate head- and trunk-

rotation with arms swinging loosely (Fig. 167) . 

4 . Stride-standing ' Sawing ' 

5 . Walk-standing 'Mowing' . (Founded on move-

ment of using scythe.) The patient places the left 

foot well forward. She then turns backwards and 

to the right, carrying both arms to the right, and 

slightly bending her right knee. She then turns the 

trunk forward and as far to the left as possible, 

swinging the arms round, and coming forward into 

lunge position. She then swings back to the right 

and repeats twice more. Then the same movement 

is carried out three times the reverse way, from left 

to right (Figs. 1 6 8 - 1 7 0 ) . I t should not be given to 

patients with weak knees, or who have had any 

internal derangement of this joint. 

6. Al l free or resisted trunk-rotations except those 

in arch position. 

D . C O M B I N E D E X E R C I S E S . — 

1. Reach-long-sitting Forward-bending, touching 

toes with alternate hands. (Flexion and rotation.) 

2. On hands and knees ; Trunk-rotation. The 

patient on hands and knees, thighs upright, hands 

pointing forward. She turns her trunk backward and 

to the left, and places her left hand on the back of her right ankle. The right 

hand is moved to the spot which the left hand Jtias left. She then turns 

forward and to the right, crossing the left hand over the right, and replacing it 

on the floor, continues the turn to the right, and places the right hand on the 

back of the left ankle. (Figs. 1 7 1 - 1 7 4 . ) The movement is repeated two or 

three times each way. 

3 . Long-sitting Alternate arm-circling with ankle grasp (flexion and rota-
tion). The patient turns to the right, circling her right arm backward ; turns 
forward bringing the right hand to grasp the front of the left ankle. She 
repeats the same movement to the left, allowing the right hand to slip half 
way up the tibia.* 

Fig. 167.— Olose-stand-
ing Alternate head- and 
trunk-rotation, with arms 
swinging loosely. 

* Founded on an exercise devised by Madame Agnete Bertram. 
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Fig. 168. 

Fig. 169. Fig. 170. 

Figs. 168-170.—Walk-standing ' Mowing. Fig. 168 shows the beginning of the move-
ment : the right foot in this case is forward, and the patient turned to the left (the left elbow 
should be rather less flexed than is shown in the figure). Fig. 169 shows the middle of 
the movement; the patient turns forward and to the right. Fig. 170 shows the end of the 
movement. 
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4. Half-stretch-half-wing-high-ride-sitting Plane-twisting (flexion and rota-

tion). 

E . P E L V I C M U S C L E S . — 

Crook-lying Knee-pressing-together with gluteal and abdominal contractions. 

This is an exercise for constipation, obesity, etc., and is a strong exercise 

although little movement of joints takes place ; unsuitable for weak patients, 

who invariably hold their breath. Each action should be learnt separately, 

and then all three m a y be combined. 

Fig. 173. Fig. 174. 

Figs. 171-174.—On hands and knees; Trunk-rotation. 

I I I . S T R O N G E X E R C I S E S 

These exercises are suitable only for healthy people, e.g., those desiring to 

'keep their weight down' ; or for some cases of constipation. 

1. Hang 2-Knee-upraising (free and resisted). 

2 . Heave-grasp-lying 2-Leg-lifting (resisted). 

3. Neck-rest- ) Sit-lying (or lying with feet supported) Trunk-raising and 

Stretch- j backward-falling. The patient's back and neck are held stiff. 

4. Crook-lying 2-Knee-extension (8 to 10 times or more). 

5. Somersaults over boom. 

6. Wing-knee-standing Backward-falling from knees. This constitutes static 

work for the abdominals (Fig. 175) . If the patient bends backward from the 

26 

Fig. 171. Fig. 172. 
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waist, the muscles work eccentrically and concentrically, and the result is a 

strong arch position, generally inadvisable (Fig. 176) . 

7. Long-sitting Grasping opposite foot. The patient bends forward, grasping 

the left foot from its outer side with the right hand ; at same time she rotates 

the trunk to the left and places the left arm behind the back, the forearm at right 

Fig. 1.75. Fig. 176. 

Figs. 175, 176.—Wing-knee-standing Backward-falling. Fig. 17"), Backward-falling 
from the knees, the movement taking place only in the knee-joints. Fig. 176, Backward-
falling from the waist, movement taking place in the joints between the vertebrse. 

angles to the upper arm, and the shoulder drawn as far backward as possible. 

The hip is drawn up to bring the foot nearer the hand unless the patient 

has very long hamstrings. Repeat to the other side. The patient should 

breathe in as she changes from one side to another, and out as she grasps 

Fig. 177. Fig. 178. 

Figs. 177, 178.—Long-sitting Grasping opposite foot. 

the foot. The exercise must be done fairly quickly, or respiration will be much 

impeded ; and not more than three times to each side. I t consists of forward 

bending, and rotation of the trunk, with hip-updrawing. (Figs. 177 , 178.) 
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I I . P E L V I C C O N D I T I O N S 

E N U R E S I S N O C T U R N A I N C H I L D R E N 

(Incontinence of Urine during Sleep) 

A few words only need be said on the subject of this very troublesome and— 

especially to the child himself—distressing ailment. In the vast majority of 

cases—apart from little children whose training has been neglected or unskil-

ful—the matter is purely psychical, and while this has been generally recog-

nized in the past, the treatment has often been terribly at fault. The thing 

is largely a fear neurosis ; the child—possibly at a time of stress or mental 

overstrain as, for example, on first going to school—has an 'accident', and 

becomes obsessed by a fear of its recurrence—though he m a y simulate complete 

indifference—and this fear is intensified every time it does recur. A n d the 

treatment adopted as often as not consists in adding fear to fear—not neces-

sarily fear of punishment, but fear of the opinion of others. 

There is no space here to discuss the psychological side of the difficulty. 

The student is recommended to read the description of it given by Dr. Cameron 

in his book on the diseases of children. The matter can be set right by sug-

gestion, but it must not be a suggestion of fear. Unquestionably, a child 

suffering from this disability should be removed, at least temporarily, from 

boarding-school. If he remains there, he will almost certainly develop an 

'inferiority complex' , which will far outlast the original trouble, and m a y be 

a handicap to him throughout life. 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — T h o s e in charge of the child should take pains 

to find out what is really at the root of the trouble, so that any predisposing 

cause m a y be removed. H e or she should be free from overwork, mental 

or emotional overstrain, fear or worry. The provision of adequate rest is 

important. If there should be any contributory physical factor, it must, of 

course, receive appropriate medical or surgical treatment. 

P H Y S I C A L T R E A T M E N T . — 

1. The child will probably be the better for 'general strengthening treatment', 

but the author is strongly of opinion that such treatment should not be 

individual, but that he should be a member of a gymnastic class—the other 

members of which should be ignorant of his disability. If he is treated alone, 

he will tend to regard himself as either ill or exceptional ; and it is bad for 

him to get either of these ideas into his head. Moreover, he will probably 

look on his treatment as a species of punishment, will resent it bitterly, if 

silently, and will conceive a hearty dislike of the gymnast who administers 

it. Such a state of things does not make for success. 

2. W e cannot feel that abdominal kneading, sacral-beating, bladder-shaking, 

or any such local manipulations, as recommended by the Swedes, are at all 

advisable in the majority of cases, since they must surely tend to produce an 

impression in the child's mind that there is something definitely wrong with 

him, and this is most undesirable. Most children of this type do not require 

massage at all. 

3. Exercises to strengthen the pelvic muscles m a y be given in class. Rhyth-

mic movements should help to restore the stability of the nervous system ; 

while the exhilarating effect of marching, running, dancing, and movements 

performed in unison with others m a y help to make his or her outlook on life 

less self-centred and more self-confident. 
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D I S T U R B A N C E S O F M E N S T R U A T I O N 

W e shall briefly consider the following : (1) Amenorrhcea ; absence of men-

struation. (2) Dysmenorrhea ; painful menstruation. (3) Menorrhagia ; 

profuse menstruation. (4) The menopause (climacteric) ; the period in a 

woman's life during which menstruation gradually ceases. 

These conditions, except perhaps the last-named, are very rarely, if ever, 

treated by massage or exercises, but sometimes their existence has to be 

taken into consideration when treating a patient for some other disability, e.g., 

scoliosis, anaemia, or constipation. W o m e n at the menopause m a y require 

treatment for their general health. Apart from the above types of cases, the 

present writer confesses she has little knowledge of the effects of physical 

treatment on these abnormal conditions. The present theory of treatment seems 

to rest on principles enunciated by Major Brandt. Massage and exercises are 

also recommended by Arvedson and other foreign authorities. 

1 . A m e n o r r h c e a 

C A U S E S . — 

1. Anaemia. In this case, doubtless the cessation of menstruation is Nature's 

method of preventing the loss of blood in one who can ill afford it. The same 

occurs in phthisis and other illnesses. A s a rule, the period reappears as the 

patient recovers. 

2. Neurasthenia and states of emotional disturbance. 

3. Failure of development, or abnormality, of the organs of generation. 

The cessation of menstruation during pregnancy is, of course, physiological 

and not pathological. 

S Y M P T O M S . — T h e patient m a y be nervous, depressed, or unduly emotional, 

especially at or before the time when the period should normally occur. This 

m a y be partly the cause, and partly the result of the amenorrhcea. Plethora, 

with its attendant symptoms, m a y develop if the blood-forming organs are 

functioning normally. (See p. 339.) 

P h y s i c a l T r e a t m e n t . — 

1. In the weakening diseases and anamia the symptom should be ignored. 

I t is best for the patient that this function should be in abeyance for a t ime. 

Exercises strongly depletive to the pelvic organs are perhaps best avoided. 

2. In the nervous cases, or in those suffering from plethora, steps m a y be taken 

to bring about a return of menstruation. Apart from measures to improve 

the general health, these consist of exercises designed to replete the pelvis. 

Exercises in the arch position, e.g., WTing-knee-arch-stride-standing Trunk-

rotation ; Wing-knee-stride-standing Trunk-backward-drawing and -raising ; 

Wing-knee-arch-stride-standing Screw-twisting (the most repletive exercise 

there is) ; Wing-loin-support-standing Trunk-backward-drawing and -raising ; * 

free trunk-backward-bendings in standing or kneeling. 

Exercises in which the flexors and adductors of the hip work. These are 

said by Brandt to bring blood to the pelvis, because the working muscles, 

especially the ilio-psoas, are supplied by the internal iliac artery, which also 

supplies the pelvic organs, the glutei being supplied by the external iliac 

artery. H e therefore argued that if blood in increased quantity were brought 

to the internal iliac artery, in order to supply the flexor and adductor muscles, 

it would also pass in increased amount to the other structures supplied by the 

same artery. A study of the actual blood-supply of the muscles round the hip 

m a y make one feel a little sceptical about this theory. Still, there can be no 

harm in applying it, and hoping for the best ! 

* See Arvedson, Technique, Effects and Uses of Swedish Medical Gymnastics and Massage. 
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Sacral-beating in arm-lean-standing, or prone-lying (not in sJoop-standing 

or sitting). 

The treatment is specially important in the week before the period is due. 

2 . D y s m e n o r r h e a 

C A U S E S . — 

1. Inflammation of the uterus, ovaries, or other pelvic organs. 

2. Abnormalities of development : too narrow a passage from the uterus to 

the exterior ; too great a density and strength of the tissues forming the 

lower part of the uterus (cervix), or vagina. 

3. The condition is sometimes due to abnormal congestion in the part, due 

to lack of exercise ; coupled with suggestion to the girl or woman that she 

is 'unwell'. It is most frequent in those who lead sedentary lives. 

4. Constipation or a distended bladder m a y produce pressure on the uterus 

and cause pain ; tight clothing has been blamed in some cases. 

P h y s i c a l T r e a t m e n t . — 

1. In cases of pelvic inflammation, treatment is obviously contra-indicated; 

in most cases of faulty development it is useless. 

2. In eases of abnormal hardness of the tissues, and consequent hindrance 

to the escape of the blood, Brandt advised that one or two weeks before the 

onset of menstruation, movements repletive to the pelvis should be given, so 

that the tissues might be made softer and looser b y the increased blood-supply, 

and might therefore interpose less resistance to the escaping blood. (Quoted 

by Arvedson, in his Notes on Diseases treated by Medical Gymnastics and 

Massage.) 

It need hardly be said that such treatment must not be attempted, even 

incidentally, without a complete understanding of the causes which are pro-

ducing this symptom in the patient, or without the explicit instructions of 

her medical adviser. 

3. In many cases, where no abnormality is present, all that is needed is that 

the girl or woman should be taught to regard herself as perfectly normal 

at this time as at any other, all idea of menstruation as an 'illness' being 

eliminated. She should follow her ordinary pursuits :* if she feels any 

discomfort, exercise is more likely to do away with it than rest. I f leading 

a sedentary life, gymnastic exercises are advisable. In most cases they m a y 

be continued during the period, only very repletive exercises being omitted. 

Due attention should be paid to the avoidance of constipation at or before 

the period. 

For a most useful and practical consideration of this matter, the student 

should consult Womanhood and Health, by Dr. Christine Murrell (Mills & 

Boon, 5s.) : also Dr. Winifred Cullis's lectures as reported in the Journal of 

the Chartered Society, especially that in September, 1925. 

3 . M e n o r r h a g i a 

Excessive loss of blood during menstruation. 

C A U S E S . — 

1. Pelvic disorders, e.g., inflammation of the pelvic organs, fibroid growths 

in the uterus, or displacement of that organ. 

2. Circulatory disturbances, leading to excess of blood in the abdomen and 

pelvis ; e.g., heart or lung disease, or obstruction to the venous return in 

important organs such as the kidneys or liver. 

* W e must, of course, be certain that no abnormality is present. Women who 
suffer from marked discomfort or pain at this time should consult their medical adviser. 
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3. Debility or anaemia (in which case, however, amenorrhcea is more common) . 

4 . It m a y be associated with the menopause. 

P h y s i c a l T r e a t m e n t . — • 

Except in the case of women at the menopause, it must be very rare for 

any gymnast to be required to treat a condition of this kind. 

1. In those cases where menorrhagia is due to fibroids or inflammatory slates 

in the pelvis, physical treatment is obviously contra-indicated. 

2. In the circulatory disturbances, and the cases due to anaemia and debility, 

the treatment is that of the cause. 

Exercises depletive to the pelvis m a y be tried in the week before which the 

menstrual period is due, and during the period itself. In cases of patients 

exhausted by the excessive haemorrhage, a scheme consisting of a few very 

easy depletive exercises is recommended by Brandt.* In such cases, gentle 

massage of limbs and back m a y be added. The exercises said to deplete the 

pelvis are : — 

1. Those given in stoop position, which compresses the abdominal cavity. 

2. Al l arm, head, and back exercises, which increase the blood flow to these 

parts, hence reducing the supply to the abdomen and pelvis. 

3 . Al l exercises in which the abductors and extensors of the hip (i.e., mainly 

the glutei) work (see p. 404) . 

Abdominal exercises in such cases must be carefully chosen, and the 

arch position must not be assumed during any part of the movement. The 

following, or similar exercises, would be suitable (during the week before 

the period : — 

1. Al l trunk-rotations in stoop position. 

2. Wing-high-ride-sitting Trunk-backward-drawing to the vertical plane. 

3 . Crook-lying Pelvic-rotation (with lifted pelvis). 

4 . Crook-lying, side-crook-lying, or sitting Abdominal contractions. 

5. Crook-lying Head-raising. 

6. Crook-lying Alternate side-bending, etc. 

4 . T h e M e n o p a u s e 

(The Climacteric—popularly 'the Change of Life') 

This is the name given to the time in a woman's life when menstruation 

ceases. This generally occurs between the ages of 45 and 55 , and takes place 

gradually over a period of several years. It is associated with certain changes 

of circulation and metabolism, and occasionally with nervous disturbance. 

P H Y S I O L O G Y . — A t this period the ovaries become inactive, and their 

function ceases. N o t only, therefore, is a woman unable any longer to bear 

children, but the internal secretion of the ovary, formed in the interstitial cells 

which lie in groups in the connective tissue of these organs, is lost to the 

system. These cells form a hormone which powerfully influences the growth, 

development, and metabolism of the whole body. A t puberty it causes the 

modifications known as the 'secondary sexual characteristics', e.g., menstrua-

tion, the widening of the pelvis, the development of the breasts, etc. Attend-

ant on these changes are the emotional alterations which occur in adolescence. 

Just as the body at puberty has to adjust itself b y degrees to the changes 

caused by the appearance of this powerful hormone, so at the menopause, it 

has to adjust itself to those caused by its cessation. This adaptation also is 

a gradual process, and until it is complete, there are disturbances of the 

circulatory and metabolic functions, and sometimes emotional instability as 

* Quoted in Arvedson's Notes on Diseases Treated by Medical Gymnastics and Massage. 
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well. The extent of these derangements varies greatly in different individuals, 

being hardly perceptible in some, and very marked in others. 

S Y M P T O M S . — T h e cessation of menstruation is gradual, and several years 

m a y elapse before it is complete. During this time menstruation occurs at 

irregular intervals, and m a y be excessive at times- If this is so, there m a y be 

temporary anaemia or weakness. 

During this time the woman is subject to 'flushes'—that is, to sensations 

of extreme heat, with a rush of blood to the skin. These are embarrassing 

if they occur in the day, as the effect is that of a violent blush. A t night 

they m a y cause sleeplessness. Obesity is often a characteristic of this t ime of 

life. A woman tends to put on weight owing to the disturbance of metabolism 

mentioned above. Nervous symptoms m a y arise ; she m a y become subject to 

depression and irritability, or unduly anxious about her health. 

In many women, however, symptoms are not marked, and in the majority 

nervous troubles are slight or absent. A woman with a neurasthenic or 

hysterical tendency m a y become very 'difficult' at this period. 

T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — 

H Y G I E N E A N D D I E T . — A woman at this time needs, above all things, 

fresh air (oxygen being required to increase metabolism), sufficient daily 

exercise, absence of excitement, and suitable food—not too much, and not 

too stimulating in nature. I t has been said that from this age (45 to 55) 

onward people of both sexes should begin to take less food, especially reducing 

the protein element which is so much required during the body's period of 

growth, and during that of its m a x i m u m activity. But the protein should 

not be too much reduced, nor should an excess of carbohydrates be taken, as 

the latter, as well as the fats, lead to the putting on of flesh, especially in 

women at this period, when metabolism is already temporarily disorganized 

by the loss of the ovarian hormone. Special diet, if required, will be pre-

scribed by the physician. 

T H E P S Y C H O L O G I C A L A S P E C T . — A great deal too much has been made of 

the 'dangers' of this period of a woman's life. From the hushed and serious 

tones in which some women speak of it, one would imagine it to be some 

serious illness in the course of which anything might happen, instead of a 

perfectly natural physiological process. A s a matter of fact, the inconvenience 

is often very slight. Dr . Christine Murrell points out that the depression 

which m a y occur is much diminished if its cause is understood ; and, at worst, 

it is merely a phase which will pass in course of time. It is as much a mistake 

to regard women at this period as 'patients', or to allow them so to regard 

themselves, as to refer to a girl during the occurrence of her period as being 

'unwell'. There are, of course, exceptional cases where excessive haemorrhage 

m a y lead to real illness. These need appropriate medical or surgical treat-

ment. The majority merely require to pay special attention to the laws 

of hygiene, to live normal lives, free from worry or overwork, and to face the 

situation with common sense and cheerfulness. I t m a y sometimes be the 

privilege of the gymnast to help them to do so. 

P H Y S I C A L T R E A T M E N T . — I f required, a 'general strengthening treatment' 

m a y be given, with movements depletive to the pelvis. Apart from this, the 

measures to be taken depend on any special symptoms which m a y be present. 

Obesity has often to be considered, and the scheme should be as vigorous as 

possible, without, of course, causing fatigue. Breathing exercises are obviously 

most important, and should be practised between treatments. The strength 

of the abdominal muscles must be maintained. 
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P R E G N A N C Y A N D T H E P U E R P E R I U M 

This is a most important subject, which—from the point of view of the 

medical gymnast—has not received all the attention it deserves. Whi le it is 

true that pregnancy and childbirth are physiological and not pathological 

conditions, yet we have to consider that during the former period m a n y 

inconveniences arise among women of the civilized races which are not found, 

or are found to a much lesser extent, among savage or less advanced peoples; 

while, after the birth of the child, much ill health supervenes because the weak 

and stretched abdominal wall is unable adequately to support the viscera. If 

all such patients were given a course of exercises before being allowed to get 

up, we should meet with far fewer cases of visceroptosis, or of women who 

" have never been the same since the baby was born " . Moreover, apart from 

the benefit to the individual, we shall surely, in these days of a falling birth-

rate, render a service to the community if, b y minimizing the inconvenience 

suffered by the mothers of the nation, we diminish the anxiety felt b y m a n y 

women who are unwilling to face the ordeal of childbirth, which they think 

must necessarily be followed by a long period of ill health. 

P H Y S I O L O G Y . — 

1. P R E G N A N C Y . — T h e physiology of the development of the ovum in the 

ovary and of the changes that take place in it after fertilization are most 

interesting, but must be studied elsewhere. W e have only to concern our-

selves here with the condition of the mother before and after the birth of her 

baby. 

W h e n the developing ovum reaches the uterus, it embeds itself in the 

mucous membrane of its wall. The foetus or embryo becomes surrounded 

by fluid contained within membranes, and is nourished by the maternal blood 

by means of a body called the placenta, formed partly from these membranes 

and partly from the tissues of the uterine wall. Meanwhile, the uterus enlarges 

to hold the growing foetus, and its muscular wall becomes hypertrophied. For 

the first three months, it still lies within the pelvis ; at the end of the third 

month it rises above the pelvic brim. A t the end of the fifth and sixth 

months it is, respectively, just below and just above the umbilicus. I t gradu-

ally reaches its highest level, that of the ensiform appendix, at about eight 

and a half months. (Fairbairn.*) 

2. A F T E R T H E B I R T H O F T H E C H I L D . — T h e puerperium is that period follow-

ing the birth of a child during which the organs of generation gradually return 

to their normal condition. The function of lactation also becomes established. 

This period lasts about two months. 

Involution of the Uterus.—After delivery, the uterus reaches to about 

the level of the umbilicus, and weighs about 2 lb. Its upper part is tightly 

contracted, and this contraction of the muscular fibres renders the uterus 

anaemic, less blood being able to pass into it. This brings about a rapid dis-

appearance of the excess of muscular tissue developed during pregnancy, the 

hypertrophied muscle fibres returning to their normal size. In the first few 

days after delivery, the process takes place very rapidly, but after this it 

continues more slowly, because the uterus becomes more relaxed, and the 

circulation of the blood through it is freer. The level of the fundus (upper 

part) diminishes by about three-quarters of an inch daily, and it disappears 

below the pelvic brim in ten days or less. A t the same time, the mucous 

lining of the organ is renewed, the dead tissue being thrown off. During this 

process a discharge takes place, which ceases in about a fortnight. 

* Gynaecology with Obstetrics. 
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Meanwhile, other stretched structures—the peritoneum and the muscles of 

the abdominal wall and pelvic floor (see pp. 3 9 1 , 392) are gradually returning 

to their normal condition. B u t the recovery of the muscles m a y not be com-

plete, and if they remain stretched and weakened the organs will be inade-

quately supported, and some degree of visceroptosis will be the result. 

Lactation.—The m a m m a r y gland consists of a number of lobes, divided 

into lobules, each lobe having a duct which ends in a small opening at the 

nipple. The milk is secreted by the cells of the lobules, and passes along the 

ducts to the nipple. The secretion of true milk does not begin for two or three 

days after the birth of the child, but during pregnancy, and for these first few 

days after delivery, only a yellowish fluid called colostrum can be obtained. 

The stimulus to the secretion of milk is the suction of the breast, and its 

emptying, b y the baby. 

P h y s i c a l T r e a t m e n t . — 

1. S Y M P T O M S A R I S I N G D U R I N G P R E G N A N C Y . — P r e g n a n c y , being a 

normal physiological process, obviously requires no treatment. But , at least 

in expectant mothers of civilized races, various inconveniences and minor 

disorders are liable to occur, and many of these m a y be relieved b y physical 

treatment. 

A m o n g such troubles, we m a y mention headaches ; insomnia or other neuras-

thenic manifestations ; oedema of the feet ; varicose veins and haemorrhoids, 

due to pressure of the foetal head on the pelvic veins ; vomiting ; constipa-

tion ; cramps in the legs and pains in the back ; and flat-foot, due to the 

patient's increased weight. Most of these will derive benefit from proper 

massage or exercises. The treatment of the breasts, if they are poorly 

developed, or have badly formed or retracted nipples, should begin during 

pregnancy, since it is most desirable that the mother should be able to nurse 

her child herself. 

H E A D A C H E S , I N S O M N I A , A N D O T H E R N E R V O U S T R O U B L E S . — S o o t h i n g massage 

should be given as described in the chapter on neurasthenia. Abdominal 

massage may, if thought advisable, be given up to the end of the third month, 

much as for visceroptosis, downward pressure towards the pelvis being avoided. 

After this period, the uterus rises above the pelvic brim, and massage should 

be discontinued. 

C R A M P S m a y be treated in the usual way—with soothing strokings, knead-

ings, passive movements, and gentle active movements for the antagonists 

of the muscles in spasm. Backache m a y be treated b y gentle massage, and 

relaxation exercises. N o pressure must be put on the abdominal cavity by 

any exercise. 

F L A T - F O O T . — O r d i n a r y foot-drill m a y be practised, with massage if 

necessary. (See pp. 2 3 2 - 2 3 5 ) . 

( E D E M A A N D V A R I C O S E V E I N S receive the usual treatment. In the case 

of haemorrhoids, however, it would be unwise to give exercises strongly deple-

tive to the pelvis. The gymnast should rely on general exercises. In all these 

cases, the patient's legs should be kept higher than the body during treatment. 

N.B.—No percussion movements (tapotement, shaking, etc.) should be 
used in the treatment of a pregnant woman. Abdominal exercises should 
consist of trunk-rotations and side-bendings, not ' straight ' abdominal 
movements. 

T H E B R E A S T S . — I f these are badly developed, they should be treated by 

massage, stroking from the periphery to the nipple, with gentle finger knead-

ings in the same direction. Alternate hot and cold sponging, and the use of 

olive oil, rubbed in during the massage, are to be recommended. I f the nipples 
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are retracted, an attempt should be made to draw them gently outward. For 

the technique of breast massage, see pp. 4 1 1 , 412 . 

2. T H E P U E R P E R I U M . — T h e following remarks refer to a normal puer-

perium only. W e have two principal aims : (1) T o assist involution of the 

uterus ; (2) T o strengthen the abdominal and pelvic muscles, as well as those 

of the whole body. In addition to these, we shall endeavour to prevent or 

remedy constipation, and according to the patient's requirements we shall 

try to obtain a freer flow of milk, or to relieve engorgement of the breasts. 

The method of treatment is as follows : — 

R E S T . — I t was, at one time, customary for a woman to remain in bed 

for many weeks after the birth of her child ; later, medical opinion veered to 

the opposite extreme, and the tendency was to get her up as soon as possible, 

perhaps after only two or three days' rest, the idea being that since childbirth 

was a natural and normal process, there was no reason to treat the mother as 

a sick woman. 

Most medical men now adopt a via media between the two extreme views. 

The woman who gets up a few days after the birth of her child puts an undue 

strain on her stretched and weakened muscles, as well as on her tired nervous 

system. On the other hand, remaining in bed for many weeks without exercise 

m a y rest, but will not strengthen, the muscles, so that when the patient does 

get up, they are weak and toneless, and cannot adequately support the viscera. 

It seems best, therefore, that she should remain in bed for from two to three 

weeks, with massage and properly graduated exercises. She will thus obtain 

the necessary rest for her nervous system, the possibility of any complications 

will be avoided, or if any should arise, they m a y receive immediate atten-

tion ; and at the same time her muscles will be gradually recovering strength 

and tone, so that she m a y return to her ordinary occupations feeling well and 

strong. 

M A S S A G E . — • 

Massage of the Legs and Back m a y be begun on the first day after 

delivery. The upper third of the inner side of the thigh should be avoided, 

because of the connection of the ilio-inguinal and genito-crural nerves with 

the genital organs. The manipulations should be gentle and soothing at first, 

but during the second week m a y be made gradually more stimulating. 

Massage of the Arms, as well as movements, active or passive, are 

generally delayed for a few days, as they m a y lead to engorgement of the 

breasts, the increased blood-supply which goes to the pectoral muscles quick-

ening the circulation in the m a m m a r y glands also, and stimulating their secre-

tory functions. If the supply of milk is deficient, these movements are indicated. 

In most cases, they m a y be started on about the fourth or fifth day. 

Abdominal Massage.—This is begun on about the second or third day. 

Kneading over the uterus itself should hasten the process of involution, and 

massage of the colon is very beneficial, as constipation is not infrequent during 

the puerperium. After about ten days, when the uterus is no longer above the 

pelvic brim, ordinary abdominal massage m a y be given, gradually increasing 

in depth. The abdominal wall itself should receive most attention. 

E X E R C I S E S . — 

First and Second Weeks 

Passive Movements m a y be given with the massage from the beginning, 

for the sake of their circulatory effect. (But as to arm movements, see above.) 

Active Exercises.— 

1. Easy leg movements m a y be given, beginning with Foot-bending 

and -stretching on the first day, and advancing gradually to Alternate knee-

updrawing on about the fourth. 
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2 . Exercises for abdominal and pelvic muscles. On about the third 

day, the patient, in crook-half-lying, m a y be told to press her knees firmly 

together, so that the pelvic muscles m a y work in association with the adductors ; 

she m a y also begin head-raisings and gentle abdominal contractions. 

In the latter part of this first week, and at the beginning of the second, the 

following exercises m a y be practised : — 

For the Abdominal Wall.— 

1 . Stride-lying Alternate trunk-rotation, with arm flexion across the chest 

(see Fig. 1 6 1 , p . 3 9 6 ) . 

2 . Lying Alternate hip-updrawing. 

3 . Lying Alternate side-flexion. 

4 . Lying Head- and shoulder-raising. 

5 . Crook- (half-) lying Abdominal contractions. 

0 . Crook-half-lying Diaphragmatic breathing. 

For the Pelvic Floor.— 

1 . Crook-lying 2-Knee-adduction and -outdrawing with pelvic-lifting. 

2 . Crook-lying Contraction of glutei and sphincter ani (see p . 3 9 5 ) . 

For the Back Muscles.— 

1 . Sitting Back-raising (vertebra b y vertebra). 

2 . Sitting (active) Trunk-rolling. 

Leg exercises are continued, and arm exercises are begun, unless the 

breasts are engorged. In the second week, foot exercises m a y be given in 

sitting. 

Breathing exercises, especially such as induce the diaphragmatic type 

of respiration, are important. 

Third Week and After 

The exercises are now increased in strength, and some time during this week 

the patient probably gets up. Whi le still in bed such exercises as Long-sitting 

Forward-bending (touching toes) and Crook-lying Pelvic-rotation, with lifted 

pelvis, m a y be added. (The latter is not suitable for heavy patients.) W h e n 

up, she m a y proceed to the stronger abdominal and pelvic exercises (see Class I I , 

pp. 3 9 7 - 4 0 1 ) , and general exercises in sitting and standing are gradually put 

into her table. Foot drill should never be neglected, and a heavy patient will 

do well to practise it by herself for some time. 

N.B.—In cases where complications have arisen during the birth of the 
child, such as tearing of the perineum, or haemorrhage, the exercise treat-
ment has to be postponed for a time. Massage can sometimes be given from 
the beginning. 

T R E A T M E N T O F T H E B R E A S T S D U R I N G T H E P U E R P E R I U M . — T w o difficulties 

m a y arise in connection with the establishment of the function of lactation : 

( 1 ) On about the third day after the child's birth, the lobules of the breasts 

may become engorged with milk, owing to some obstruction in the ducts, or, 

again, because the child cannot suck sufficiently strongly to empty the breasts. 

This causes considerable pain, and the patient's temperature m a y rise. ( 2 ) The 

mother may not have sufficient milk to feed the infant. This m a y be the 

result of a poorly developed gland, or it m a y be due to the inability of 

the child to apply the suction stimulus strongly enough. 

1 . Treatment for Engorged Breasts.*—The patient lies on her side, warmly 

covered up, only the part to be treated being exposed. Her garments and 

* In this connection the student will do well to read the report of a lecture by Miss 
Randell, of St. Thomas's Hospital, in the C.S.M.M.O. Journal (Special Congress 
Number, 1926). 
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the bedclothes are carefully protected by mackintoshes and towels, and a 

'receiver' or kidney tray is placed beneath the breast. The masseuse, having 

washed her hands, bathes the breast with very hot water for about ten minutes. 

(The bathing is best done with a sponge, which should be used for no other 

purpose.) Then, soaping her hands, and also using a little olive oil, she 

gives stroking movements from the circumference of the breast towards 

the nipple, supporting the breast with one hand, if it is very heavy, 

and working with the other. After this, she gives careful frictions with the 

fingers or thumb over any hardened lobules, and finishes with a repetition 

of the squeezing, stroking movement. Gentle vibrations are sometimes added. 

The breast is then dried with a clean towel. The hot bathing is sometimes 

repeated after the massage. The patient then turns over and the other 

breast is treated in a similar manner. Great relief is often afforded in 

this way. 

Cupping of the breast from circumference to nipple is recommended by 

some workers. 

2. Treatment to Increase the Flow of Milk.—The technique is similar to 

that described above, but, iri this case, alternate hot and cold bathing is to be 

preferred, since it stimulates circulation through the gland b y bringing about 

alternate constriction and dilatation of its vessels, and thereby promotes more 

active secretion. For this treatment, two bowls, one of cold and the other 

of very hot water, should be provided, with a sponge in each. The hot and 

cold sponges are applied alternately to the breast. The massage manipula-

tions employed are similar. Arm massage and movements are given to these 

patients from the beginning. 

I t is important that those who have difficulty in nursing their babies should 

have plenty of fresh air and exercise after they are up and about. 

N.B.—Patients who are sent for treatment weeks—or even months—-after 
their confinement, have generally to be considered as cases of incipient viscero-
ptosis. They may suffer from constipation, and flat-foot is often imminent. 
These cases generally do well in the end, but their progress is much slower 
than it would have been had they received earlier treatment. It may take 
five or six weeks, or more, to get the abdominal muscles into a satisfactory 
condition. 

P H L E G M A S I A A L B A D O L E N S 

('White Leg') 

This troublesome complication, generally arising two or three weeks after 

delivery, consists of a phlebitis or thrombosis of the femoral vein, due either 

to sepsis, or to thrombosis in the vein near Poupart's ligament. In this 

locality, the circulation is always slow, and is especially so when the patient 

re-assumes the erect position after her time in bed, the vasomotor system not 

having had time to adapt itself to the change of attitude. 

S Y M P T O M S . — T h e first signs are generally fever and chill. General symptoms 

then arise—constipation, gastric and intestinal symptoms, loss of appetite, and 

vomiting. The patient complains of a feeling of weight and stiffness in the leg, 

and sometimes of pain in the calf. There m a y be tenderness along the course 

of the femoral vein, and some of the more superficial veins m a y be similarly 

affected. There is sudden and intense swelling of the leg, generally beginning 

at the foot, and spreading upwards. The limb becomes so hard (from venous 

and lymphatic congestion) that the stretched skin does not pit on pressure. 

The left leg is more often affected than the right, but both m a y be successively 

involved. 
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T r e a t m e n t . — 

G E N E R A L T R E A T M E N T . — A s in the case of ordinary thrombosis, the 

patient is kept in bed, with the leg well raised. 

P H Y S I C A L T R E A T M E N T . — A s in T H R O M B O S I S , all massage or movements 

must be deferred until the thrombus is organized, because of the danger of 

embolism (pp. 3 2 8 , 3 2 9 ) . W h e n treatment is begun, it consists of slow deep 

effleurage, and rhythmic kneading with hand and fingers ; later, of passive 

movements and careful active movements . The area of the affected vein, 

especially in Scarpa's triangle, is to be avoided. The treatment, in fact, 

resembles that for ( E D E M A (see p. 3 3 3 ) , with precautions as for thrombosis. 
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Asepsis in the treatment of wounds - - 67 
Asphyxia, local, in Raynaud's disease - - 325 
' Aspiration pneumonia * 358 
Asthenia due to pernicious anaemia - - 338 
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Cardiac cycle (Fig. 143) - - - - 303 
—• glands, gastritis and - - - - 373 
— rhythm, disorders of 320-322 
-— symptoms of gout 294 
Caries, spinal (see Pott's disease) 
Carpal joints, stiff, treatment - - - 77 
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Constipation in bronchitis - 346 
--• causes of rheumatoid arthritis and- - 9 
— causing dysmenorrhoea - 405 
— — haemorrhoids 332 

sciatica - - - - - - 183 
— in chlorosis - - - - - - 336 
— chronic enteritis - - - - - 379 
— due to cirrhosis - 388, 389 

colitis - - - - - - 380 
gastritis - - - - - - 374 
gout, irregular - - - - - 294 

—• — heart disease - - - - - 309 
— — muscle weakness - - - - 383 

neurasthenia - - - - - 194 
—- — pregnancy - - - - - - 409 
— — stomach, dilated - - - - 376 
— — visceroptosis - - - - - 393 

' white leg' - - - - - 412 
Constitutional diseases (Figs. 140-142) 283-302 
Consumption, ' galloping' - - - - 360 
Contracture, Dupuytren's (Fig. 106) - - 213 
Contrast baths for pain in scars 69 
Co-ordination, loss of, as symptom of chorea 153 
Corns in hammer-toe - - - - - 252 
— due to pes cavus 249 
Coronoid process of ulna, fracture of - - 18 
Cortical changes in chorea - - - - 153 
Costal breathing exercises - - - 370, 371 
Cough due to adenoids - - - - - 344 
— in asthma - - - - - - 350 
— bronchiectasis - - - - - 348 
— bronchopneumonia, secondary - - 358 
— fibrosis of lung - - - - - 357 
— phthisis - - - - - - - 360 
— pleurisy - - - - - - - 363 
— pneumonia, lobar - - - - - 355 
— winter - - 346 
Counter-irritation for sciatica - - - 184 
Coxa vara (Fig. 108) - - - - - 219 
Cramp - 191-192 
—- due to irregular gout - 294 

pregnancy - 409 
— gastrocnemius, in varicose veins - - 330 
— writer's - - - - - - - 201 
Cranio-tabes in rickets - - - - - 290 
Crepitus as symptom of fracture - - - 2 
Crises in bronchopneumonia - 358 
— colitis - - - - - - - 379 
— Dietl's - - - - - - - 393 
— in pneumonia - - - - - 355 
Crossed paralysis - - - - - 1 1 7 
Cross-union in fractures of lower arm - - 21 
Crucial ligaments in dislocated knee - - 57 
Crural paralysis, anterior - - •- - 171 
Cubitus valgus in dislocated elbow - - 51 
— varus in dislocated elbow - - - 51 
Cyanosis in emphysema - 354 
— fibrosis of lung' 357 
— heart disease 308 
Cystitis complicating transverse myelitis - 151 
— in tabes dorsalis 136 

DE B I L I T Y causing lobar pneumonia - 355 
— — menorrhagia - 406 
thrombosis 327 

— due to pernicious anaemia - - - 338 
— predisposing to neuritis - - - - 179 

rheumatoid arthritis - - - - 91 
Deformities, classification and stages of 

development - - - - - 210 
— due to cerebral paralysis of infancy - 121 
— — poliomyelitis, acute anterior - - 125 
— —• nervous diseases - - - - 112 
— in Pott's disease - - - - - 279 
— of the spine (see Spine) 
— upper and lower extremities (Figs. 1 0 5 -

124) - 210-252 
Deformity as symptom of fracture - - 2 
Degeneration of nerve cell - - - - 106 

PAGE 
Degeneration of nervous system (Figs. 59, 60) 105 
Delayed union of fractures 3 
Delirium in pericarditis - 305 
Depression due to constipation - 384 

• enteritis, chronic - 379 
gastritis 374 
heart disease 308 

Desensitization for cure of asthma - - 350 
Developmental abnormalities causing dys-

menorrhcea _ _ _ _ _ 405 
Diabetes mellitus 295 

associated with gastritis - - - 373 
causing multiple neuritis - - - 187 
pericarditis in late stages of 305 
predisposing to neuritis - 179 

Diabetic coma - - - - - - 297 
— dyspnoea - - - - - - 297 
Diagonal pelvis 266 
— thorax 266 
Diaphragmatic breathing exercises - 370, 371 
Diarrhoea in biliary cirrhosis - 389 
— colitis 380 

— diabetes mellitus 297 
— enteritis 378 
— gastritis - 374 
— suppressed erout 294 
Diastole of heart beat - - - - - 303 
Diathermy for lumbago - 287 
— rheumatoid arthritis 92 
— sciatica - - 185 
Diet in constipation 384 
— diabetes mellitus - - - - - 297 
— dilated stomach - - - - - 376 
— enteritis 379 
— gastritis - - - - - - - 374 
— ill-balanced, aggravating rickets - - 289 
— at the menopause - - - - - 407 
— in obesity - - - - - - 299 
— proper, in treatment of rickets - - 291 

gout - 294 
• plethora - - - - - 339 

Dietl's crises - - - - - - 393 
Dilated stomach - - - - - - 375 
' Dinner-fork ' deformity in Colles's fracture 

(Fig. 16) 23 
Diphtheria causing acute myocarditis - - 317 

multiple neuritis - - - - 187 
Diplegia due to cerebral paralysis of infancy 121 
—• — encephalitis lethargica - 145 
Diplopia in tabes dorsalis - 135 
Dislocations 46-61 
— causing torticollis - - - - - 275 
— complications - - - - - 46 
— due to infective arthritis - - - 90 

osteomyelitis 102 
— — tuberculous joints 96 
— of hip, congenital (Fig. 107) - - - 215 
— of the lower extremity - - - 54-61 
— recurrent, of shoulder - 49, 50 
—• symptoms - - - - - - 4^ 
— of upper extremity (Figs. 24, 25) - 47-53 
Displacement of fractures, types (Fig. 1) - 2 
Disseminated sclerosis 147 
— — as exciting cause of neurasthenia - 193. 
Dissociated anaesthesia - - - - 112: 
Douches for nasal catarrh - 342 
Drainage operation for empyema - - 364 
Dress, suitable for gouty persons - 295 
Dropped kidney 393 
Dropped-foot due to diabetes mellitus - - 297 
— — fracture of fibula 39 
Dropsy in heart disease - 308 
— nephritis - - . _ _ _ 390 
— portal cirrhosis 388 
Drug-taking as exciting cause of neurasthenia 193 
' Dry ' arthritis 94 
Dumb-bell exercise for stiff shoulder - - 73 
Dunn's operation for talipes calcaneus - - 244 
— valgus 248 
Duodenal ulcer * 377 
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Dupuytren's contracture (Fig. 106) - - 213 
— fracture 40 
Dust inhalation causing fibroid lung • - 357 
Dysmenorrhcea - 405 
— due to constipation - 384 
Dysmetria in cerebellar ataxia - - - 145 
Dyspepsia and cause of rheumatoid arthritis 91 
— in chlorosis 336 
— dilated stomach 376 
— gout - - 294 
— nephritis, parenchymatous . . . 390 
Dyspncea in adenoids - 344 
— bronchitis - 346 
— bronchopneumonia, secondary - - 358 
— emphysema 354 
— fibrosis of lung 357 
— gout, suppressed - - - - - 294 
— heart disease - 308 
— pleurisy - - 363 
— pneumonia, lobar 355 
— as symptom of pericarditis - 305 
Dystrophy, muscular (see Muscular) 

EB U R N A T I O N in osteo-arthritis - - 93 

Eczema complicating varicose veins - 330 
Effleurage in massage of fractures 6 
Effort syndrome 321 
Elbow, dislocation of 51 
— fractures of (Figs. 12-15) 16 
— miner's 99 
— stiff, treatment of after-effects of injury 

(Figs. 38-42) 75 
Electrical changes in amyotonia congenita - 208 

myasthenia gravis - 209 
— — myotonia congenita - - - - 209 

nervous diseases - 112 
pseudo-hypertrophic muscular dys-

trophy - - - - - - 206 
— treatment (see also specific forms) 

for chilblains 326 
lumbago 287 
multiple neuritis - 189 
Raynaud's disease - - - - 326 

Emaciation in diabetes mellitus - - - 296 
— dilated stomach - - - - - 376 
— enteritis, chronic 379 
— gastritis 374 
— phthisis 360 
— portal cirrhosis 388 
Emboli in mitral disease - 310 
Embolism causing hemiplegia - - - 115 
— due to thrombosis 328 
— sites of - - 328 
Emotional stress causing spasmodic torticollis 200 
Emphysema (Fig. 151) - 352 
— causing bronchiectasis - 348 

kyphosis - 2 5 4 
— compensatory to fibrosis of lung - - 357 
— due to bronchitis - - - - - 346 
Empyema - - - - - - - 364 
— causing scoliosis - - - - - 265 
— complicating lobar pneumonia - - 356 
Encephalitis lethargica - - - - 144 
Endocarditis causing valvular disease of heart 306 
— complicating lobar pneumonia - - 356 
Endocardium, diseases of (Fig. 144) - 306-317 
Endocrine defect causing obesity - - - 298 
Endoneurium - - - - - - 179 
Enteritis - - - - - - - 378 
— causing constipation - 383 
Enteroptosis (Figs. 158-178) - - - 391 
Enuresis nocturna in children - 403 
Epilepsy 203 
Epineurium 179 
Epiphyses, displacement of, complicating 

osteomyelitis - - - - - 102 
— of humerus, separated lower 18 
Epiphysis of radius, separated lower - - 25 
• — upper 18 
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FACE, asymmetry in torticollis - - 276 

— muscles in myasthenia gravis - 209 
— paralysis of, in hemiplegia - - - 116 
Facial expression in paralysis agitans - - 144 
— paralysis - - - - - 174-176 
— symptoms in Bell's palsy - - - - 175 
Facio-humero-scapular muscular dystrophy 206 
Fairbank's abduction splint - - - 167, 168 
— operation for Erb's paralysis - - - 169 
Faradism for acute traumatic synovitis - 88 
— Bell's palsy 176 
— dislocated knee - - - - - 56 
— fractures 5 
— hysterical paralysis - - - - 199 
— multiple neuritis - - - - - 190 
— muscle injuries 65 
— quadriceps in dislocated patella - - 56 
— ruptured gastrocnemius 66 
— slipped semilunar cartilage - - 58- 59 
— visceroptosis - - - - - - 394 
— Voikmann's paralysis 28 
Fascia, changes in torticollis - 276 
— plantar, contraction in talipes calcaneus 242 
Fasciotomy for acute anterior poliomyelitis 130 
— pes cavus - - - - - - 250 
— talipes calcaneus - - - - - 243 
Fat metabolism in diabetes mellitus - - 296 
Fatty degeneration of heart - - - 319 
Feet, examination of, in case of scoliosis - 267 
Femur, changes in coxa vara (Fig. 108) - 219 
— fracture of neck (Fig. 20) - 31 
— — shaft (Fig. 21) - - - - - 33 
— -— splinting (Figs. 18, 19) - - - 29 
— head of, in congenital dislocation of hip 215 
— T-shaped fractures of knee-joint 33 
' Festinant' gait - - - - - - 143 
Fever in appendicitis - - - - - 381 
— arthritis, infective - - - - - 90 
— bronchopneumonia, secondary - - 358 
— chlorosis 336 
— dropped kidney - - - - - 393 
— empyema - - - - - - 364 
— encephalitis lethargica - - - - 144 
— osteomyelitis - - - - - - 102 
— phlebitis - - - - - - 327 
— phthisis - - - - - - - 360 
— 'white leg' - - - - - 412 
Fevers, specific, causing aneurysm - - 324 

bronchopneumonia - 358 
constipation - - - - 383 

— • diabetes - - - - - 296 
— pleurisy - - - - - 362 
— tuberculosis 359 
rheumatic, causing D . A . H . - - 321 

myocarditis, acute - - - 317 
— pericarditis - 305 

Erb's juvenile muscular dystrophy - - 206 
— paralysis (Fig. 100) - 167 
Ergosterol, irradiated, for rickets - - 291 
Exercises, breathing (see Breathing) 
— in treatment of fractures - - - - 5 
Expectoration in asthma - 350 
— bronchiectasis - - - - - 348 
— bronchitis - - - - - 346 
— phthisis - - - - - - - 360 

— pneumonia, lobar 355 
Exposure causing lobar pneumonia - - 355 
— — pleurisy - - - - - - 362 
Exudation in pleurisy 362 
Eye diseases due to diabetes mellitus - - 297 
— gout - 294 
— muscles, paralysis of, in encephalitis 

lethargica - - - - - - 144 
— strain as exciting cause of neurasthenia - 193 
— symptoms in Bell's palsy - - - 175 
— — post-diphtheritic neuritis - - - 189 

sclerosis, disseminated - - - 147 
— — tabes dorsalis 135 
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PAGE 
Fevers, specific, scarlet, causing pericarditis 305 

typhoid, causing enteritis - - - 378 
myocarditis, acute - - - 317 

Fibres of nerve' 179 
degeneration (Figs. 59, 60) - - 105 
regeneration - - - - - 105 

' Fibrillary twitchings' - - - - 131 
Fibrosis of lung (fibroid lung) - - - 357 

causing bronchiectasis - 348 
Fibrositis causing sciatica - - - - 183 
— chronic - - - - - - - 284 
— in tennis elbow 65 
Fibrous degeneration of heart - - - 319 
— union of fractures 3 
Fibula, Dupuytren's fracture 40 
— fracture of shaft - - - - - 39 
— Pott's fracture (Fig. 22) - - - - 39 
— and tibia, fractures of (Fig. 23) - - 41 
Fingers (see also Phalanges) 
— contracted 214 
— stiff, treatment of after-effects of injury 

(Figs. 43-50) 77 
Fissured fracture - - - - - - l 
Fissures of brain (Fig. 61) - - - - 106 
Fits, apoplectic - - - - - - 115 
— — treatment of 118 
— epileptic 203 
— shivering (see Shivering) 
Flaccid paralysis in amyotrophic lateral 

sclerosis 133 
causing talipes - - - - - 238 

— — in disease of nervous system - - 106 
Flail-like joints in amyotonia congenita - 208 
Flat and everted ioot (Figs. 112-114) - - 229 
Flat-back 261 
Flat-foot (Fig. I l l ) - - - •• - 226 
— complicating genu valgum - - - 222 

Pott's fracture - - - - - 40 
— in coxa vara - - - - - - 220 
— due to pregnancv - - - - - 409 
— rigid - - 235 
-— spasmodic - - - - - - 235 
Flatulence due to gastritis - - - - 374 
• portal cirrhosis - - - - - 388 
Flechsig's tract (Fig. 66) - - - - 112 
Floating kidney - - ' - - - - 393 
' Flushes ' at the menopause - 407 
Food, excess of (see Over-feeding) 
— unsuitable, causing colitis - - - 379 
— — — constipation - - - - 383 

enteritis - - - - - 378 
gastritis - - - - - 373 
gout - 293 
nephritis 390 

Foot (see also under various bones) 
— arches of, anatomy and function - - 226 

maintenance - - - - - 227 
— arthritic 235 
— flat (see Flat-foot) 
— fractures of astragalus 42 

metatarsal bones - - - - 43 
os calcis 43 
phalanges 44 

— functions of 228 
— hollow or contracted (see Pes Cavus) 
— perforating ulcer of, in tabes dorsalis - 136 
— position of, in talipes calcaneus - 241, 242 
— stiff, treatment of after-effects of injury 

(Figs. 57, 58) - - - - - 82 
Foot-drop in alcoholic neuritis - 188 
— fracture of fibula 39 
Footwear for hallux valgus - 251 
— ill-fitting, causing hallux rigidus - - 251 

valgus - - - - - 250 
pes cavus - - - - - 249 

. .... — plano-valgus - 229 
— for metatarsalgia - - - - - 237 
— pes plano-valgus - 231, 234 
Fracture(s) of acetabulum in dislocated hip - 55 
— Bennett's - - - - - - 25 

PAGE 
Fracture(s), causes - - - - - 1 
— causing thrombosis - 327 
— chauffeur's - - - - - - 24 
— of clavicle (Fig. 6, 7) - - - - 9 
— Colles's (Figs. 16, 17) - - - - 22 
— complications - 3 
— displacement in (Fig. 1) - - - 2 
— Dupuytren's - - - - - - 40 
— of femur (Figs. 18-21) 29 
— fibula (Fid. 22) 39 

and tibia (Fig. 23) - - - - 41 
— foot - - - - - - - 42 
— general symptoms 2 

considerations 1-8 
— of hand - - - - - - - 2 5 
— healing of (Fig. 2) 2 
— of humerus (Figs. 8-14) - - - - 13 

• complicating dislocated shoulder 48, 50 
— lower extremity (Figs. 18-23) - - 29-45 
— re-education in walking - - 44 
— malleolus of tibia - - - - - 38 
— overlapping of (Fig. 1) - - - - 2 
— of patella 34 
— physical treatment, manipulations and 

movements 6 
— Pott's (Fig. 22) - - - - - 39 
-— — causing pes plano-valgus - - - 229 
— principles of treatment 4 
— of radius 21 
— rotation of (Fig. 1) - - - - - 2 
— of scapula - - - - - - n 
— spontaneous, complicating osteomyelitis 102 
— of tibia 37 
— — and fibula (Fig. 23) - - - - 41 
— ulna 18 
—• — and radius - - - - - 22 
— upper extremity 9-28 

splinting and support - - - 9 
— varieties - - 1 
— Wagstaffe's 38 
— of wrist 25 
Fracture-dislocations complicating disloca-

tions 46 
Frenkel's exercises (Figs. 75-77) - - - 137 
Frictions in massage of fractures - - - 7 
Friedreich's disease (Fig. 80) - 150 
Functional heart - 3 2 1 
' Funnel chest' due to adenoids - 344 

GA I T , ataxic - 135 

— cerebellar - - - - - 145 
-—• in coxa vara - - - - - - 220 
•— diplegia and paraplegia, infantile - - 121 
— ' festinant 143 
— in genu valgum - - - - - 222 
— hemiplegia 117 
— hip, congenital dislocation of - - 216-217 
— muscular dystrophy, pseudo-hypertrophic 206 
— paraplegia, primary spastic - 123 
— pes plano-valgus - - - - - 231 
— Pott's disease 279 
— sciatica - - - - - - - 1 8 4 
— sclerosis, disseminated - 148 
—• talipes calcaneus - 241, 242 
— :— equino-varus 245 
' Gallows ' splint for fractured femur - 30, 33 
Galvanism, anodal, in brachial neuritis - 181 
— for Bell's palsy 176 
— muscle injuries - - - - - 65 
— Raynaud's disease 326 
— sciatica 185 
— traumatic tenosynovitis - - - - 97 
Ganglia, basal, injury and nervous diseases 107 
Ganglion - 101 
Gangrene, local, in Raynaud's disease - 325 
— of skin due to diabetes mellitus - - 297 
Gastric crises in tabes dorsalis - 136 
•— diseases as exciting causes of neurasthenia 193 
— disturbance due to nephritis - - - 390 
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Ga stric j uices, defi ciency causing constip ation 383 
— symptoms in chlorosis - - - - 336 

pernicious anaemia - 338 
of ' white leg ' 412 

— ulcers 377 
Gastritis causing constipation - - - 383 
— chronic 373 
— due to portal cirrhosis - 388 
Gastrocnemius cramp 191 

in varicose veins - 330 
— rupture of, in tennis leg - - - 66 
Gastro-intestinal disturbances of suppressed 

gout 294 
Genu valgum (Figs. 109, 110) - - - 221 
— varum 225 
— — causing pes plano-valgus - 229 

supports - 225 
Giddiness in gastritis 374 
Girdle sensation in tabes dorsalis - - 135 
Glands, cardiac, in gastritis - - - 373 
Glenard's disease (Figs. 158-178) - - 391 
Glenoid, fracture of - - - - 12 
Globin 335 
Gluteus muscles in congenital dislocation 

of hip (Fig. 107) - - - - 216 
Goll's column (Fig. 65) - - - - 112 
Gonitis crepitans - - - - - 94 
Gout 293 
— associated with gastritis - - - 373 
— causing arteriosclerosis - - - - 323 
— — bursitis - - - - - - 99 

hallux valgus 250 
multiple neuritis - - - - 187 
nephritis - 390 

— pericarditis in late stages of - - - 305 
Gower's tract (Fig. 65) - - - - 112 
Granulation process of healing - - - 67 
' Green-sickness ' of chlorosis - 336 
Greenstick fracture - - - - - 1 

of ulna 20 
Guthrie-Smith apparatus for stretching 

Achilles tendon - - - - 85 

HABITS, irregular, causing constipation 383 

Haemarthrosis in haemophilia - - 340 
Haematemesis in duodenal ulcer - - - 378 
— first-aid treatment - - - - - 378 
— in gastric ulcer - - - - - 377 
Haematin - - - - - - - 335 
Haemoglobin 335 
Haemophilia 340 
Haemoptysis due to bronchiectasis - - 348 

phthisis - - - - - - 360 
— first-aid treatment - - - - - 362 
Haemorrhage, cerebral, causing hemiplegia - 114 

due to heart disease - 308 
irregular gout - 294 

pathological changes - - - 114 
predisposing and exciting causes - 114 
symptoms- - - - - - 115 

— complicating fractures - - - - 3 
— — varicose veins - - - - - 330 
— due to gastric ulcers - - - - 377 

portal cirrhosis - - - - - 388 
Haemorrhoids - - - - - - 331 
— complicating constipation - - - 384 
— cure of, plethora and - 339 
— due to portal cirrhosis - - . - 388 

pregnancy - - - - - - 409 
Hallux nexus - - - - - - 251 
— rigidus - - - - - - - 251 
— valgus - - 250 

causing pes plano-valgus - 229 
Hammer-toe - - - - - - 252 
Hand, fractures of 25 
— position of, in Klurnpke's paralysis - 170 

median paralysis (Fig. 93) - - 163 
— — musculospiral paralysis (see Musculo-

spiral Paralysis) 
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85) - - - - ' - * - - 159 
— stiff, treatment of after-effects of injury 

(Figs. 43-50) 77 
' Handkerchief ' method for fractured shaft 

of clavicle (Fig. 6) - - - - 10 
Harrison's sulcus due to adenoids - - 344 

— rickets - - 291 
Hay-fever - - - - - - - 349 
Head, position in torticollis - 276 
— sweating of, in rickets - 289 

Headache in chlorosis - - - - 336 
— constipation - 384 
- - gastritis 374 
— irregular gout - 294 
— pregnancy - - - - - - 409 
— rheumatic - - - - - - 284 
Healing of fractures (Fig. 2) - - - 2 
Hearing affected by adenoids - 344 
Heart disease associated with gastritis - 373 
--• — causing asthma - - - - 349 

bronchitis - - - - - 346 
enteritis - - - - - 378 

— - — haemorrhoids - - - - 332 
._. menorrhagia - 405 

— thrombosis - - - - - 327 
complicating chorea - 153 

— osteomyelitis - - - - 102 
— diseases of (Figs. 143, 144) - - 303-R22 
— disordered action of - - - - 321 
— effect of bronchitis on - - - - 346 
— functional - - - - - - 321 
—•• gout and its effect o n - - - - 293 
— physiology (Fig. 143) - - - - 303 
----- pressure on, due to Pott's disease - - 280 
— soldier's 321 
— symptoms in arteriosclerosis - - - 323 
— — chlorosis - - - - - - 336 

gout - - - - - - - 294 
nephritis - - - - - - 390 
pernicious anaemia - - - 338 

— valvular disease of (Fig. 144) - - 306 
— weakness complicating obesity - - 299 
Heartburn in gastritis - - - - 374 
Heat, radiant (see Radiant Heat) 
Heat in treatment of sciatica - - - 185 
Heberden's nodes in osteo-arthritis - - 93 
Heel, position of, in pes plano-valgus - 230 
Hemiplegia 114 
— due to cerebral paralysis of infancy - 120 

encephalitis lethargica - 145 
mitral disease - - - - - 310 

— symptoms in atypical cases - - - 117 
— treatment of the apoplectic fit - - 118 

resulting condition - 118 
Heredity, as a factor in asthma - - - 349 
— — emphysema - 353 

gastritis 37 a 
haemophilia - - - - - 340 
haemorrhoids - - - - - 331 
obesity 330 
plethora - - - - - - 339 
Sprengel's shoulder - - - - 211 
tuberculosis 359 

• varicose veins - - - - - 330 
High-frequency for chilblains - - - 326 
Hip, congenital dislocation of (Fig. 107) - 215 
•— dislocation of - - - - - 54 
— stiff, treatment of after-effects of injury 

(Fig. 51) - - - - - * 80 
— tuberculous disease causing scoliosis 

(Fig. 134) - - - - - - 265 
His, bundle of 303 
Hodgen splint for femur - - - 30, SI , 33 
Hood's, Wharton, strapping for fractured 

shaft of clavicle - - - - 10 
Hour-glass stomach 377 
Housemaid's knee 99 
Humero-scapular joint, treatment of stiffness 70 
Humerus, dislocation of ulna and radius from 51 

Hand, position of, in ulnar paralysis (Fig. 
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PAGE 
Humerus, fracture of, complicating dislocated 

shoulder 48, 50 
middle third of shaft (Fig. 11) - 15 
surgical neck (Figs. 8-10) - - 13 

— separated lower epiphyses - - - 18 
— supracondylar fracture (Figs. 12-14) - 16 
— T-shaped fractures - - - - 18 
— Y-shaped fractures - - - - 18 
Hunger in diabetes mellitus - - - 296 
Hydrochloric acid deficiency in gastritis - 373 
Hyperesthesia in median paralysis - - 163 
— nervous diseases - - - - - 1 1 2 
Hypertonia of muscles in paralysis agitans 143 
— — chorea - - - - - - 153 

nervous disease - - - - 108 
spasmodic torticollis - - - - 200 

Hypotonia of muscles in tabes dorsalis - 135 
Hysteria * - 197 
— causing constipation - 384 
— — scoliosis - - - - - - 266 
Hysterical paralysis - - - - - 199 

T L I O - F E M O R A L ligament, ruptured, in 
J- dislocated hip - - - - 55 
Impacted fractures - - - - - 1 

of neck of humerus - - - 14 
Incidence of haemorrhoids - - - - 331 
Indian club exercises for stiff shoulder - 73 
Indigestion in biliary cirrhosis - - - 389 
— heart disease - " - - - - - 309 
— neurasthenia - - - - - - 1 9 4 
— visceroptosis - - - - - - 393 
Infancy, cerebral paralysis of (Fig. 69) - 120 
Infantile muscular distrophy - 206 
— paralysis (see Poliomyelitis, Acute) 
Infants, marasmus in - - - - - 380 
Inflammation causing menorrhagia - - 405 
— of genitalia causing dysmenorrhcea - 405 
— muscles (see Myositis) 
— nervous diseases and - 104 
— of pericardium (see Pericarditis) 
Influenza as exciting cause of neurasthenia 193 
— causing acute myocarditis - - - 317 

bronchitis - - - - - - 346 
D.A.H. - - - - - - 321 

— - - multiple nauritis - 187 
Inhalations for bronchiectasis - 348 
— nasal catarrh - - - - - - 342 
Injections for piles - - - - - 332 
— sciatica 184 
Innervation disturbance causing constipation 383 

• dilated stomach - 375 
Insomnia in neurasthenia - 194 
— pericarditis - - - - - - 305 
— pregnancy - - - - - - 4 0 9 
Insufficiency, aortic - - - - - 309 
— mitral - - - - - - 309 
— tricuspid - - - - - - 310 
Insulin in treatment of diabetes mellitus - 297 
Intention tremor in disseminated sclerosis 148 
—• — nervous disease - 108 
Intercostal neuralgia - - - - - 1 8 2 
— neuritis - - - - - - - 182 
Interlobular emphysema - - - - 352 
Interphalangeal joints, stiff, treatment - 78 
Interstitial nephritis - - - - - 390 
— pneumonia - - - - - - 357 

causing bronchiectasis - 348 
Intestinal stasis causing constipation - - 384 

due to visceroptosis - 393 
— symptoms of ' white leg ' - - - 412 
Intestine, small, in visceroptosis - - - 393 
Involuntary movements in disease of ner-

vous system - - - - - 107 
Iodine applications for chronic rheumatism 

of joints - 283 
— as counter-irritant in periostitis - - 103 
— ionization for scars 68 
Ionization for osteomyelitis - - - 103 
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Ionization for rheumatoid arthritis - - 92 
— scars - - - - - - - 68 
— tennis elbow - - - - - - 66 
— tenosynovitis - - - - - - 98 
Iron, heematin and 335 
Irritability due to gout . . . - 294 

• heart disease 308 
Ischsemic contracture, Volkmann's - - 26 
— in dislocated elbow - - - 51 
Ivory pegs for fractures 5 

J A C K E T , spinal, for acute anterior polio-
myelitis - - - - - - 126 

Joint injuries complicating fractures - - 3 
— involvement complicating osteomyelitis - 102 
— sense, loss of, in external popliteal para-

lysis - - 172 
Joints (see also under various bones) 
— changes due to gout - 293 
— Charcot's, complicating tabes dorsalis - 136 
— —• in nervous diseases - 110 
— diseases of 86-97 
— flail-like, in amyotonia congenita - - 208 
— rheumatism of, chronic - - - - 283 
— stiff, following injury, treatment of 70-85 
— tuberculous 95 
Jones's, Robert, operation for talipes cal-

caneus - - - - - - 244 
— — position in putting up fractures of 

arm (Fig. 13) - - - - 16 
• treatment of Volkmann's paralysis - 28 

K I D N E Y S , changes due to gout - 293, 294 

— cirrhosis of 390 
— disease associated with gastritis - - 373 

causing arteriosclerosis - - - 323 
asthma 349 
bronchitis - - - - - 346 
enteritis - - - - - 378 
haemorrhoids - - - - 332 

due to diabetes mellitus - - - 297 
osteomyelitis - 102 
tabes dorsalis - 136 

— obstruction causing menorrhagia - - 405 
— position in visceroptosis - - - 393 
Klapp's stretching exercise - 258 
Klumpke's paralysis - - - - - 169 
Kneading in massage of fractures - - 7 
Knee-joint, chronic rheumatism of - - 284 
—- clonus in nervous disease - 109 
—• dislocation of - - - - - 55 
—• examination of, in scoliosis - - - 267 
— fractures of 33 
— housemaid's 99 

—• internal lateral ligament, dislocation - 59 
—• movements of - - - - - 57 
— stiff, treatment of after-effects of iniury 

(Figs. 52-56) - - - - * - 81 
Knee-jerk and nervous disease - 109 
— pendular - - - - - - 145 
Knock-knee (Figs. 109, 110) - - - 221 
Kypho-lordosis, (Fig. 125) - - - - 260 
Kypho-scoliosis complicating Friedreich's 

disease 150 
syringomyelia - - - - - 142 

Kyphosis - * - - - - - - 253 
— angularis (see Pott's Disease) 
—- due to rickets 290 

torticollis 276 
— precautions against, in treatment of 

lordosis - - - - - - 260 

T ACTATTON - - - - - - 409 
1—' Langerhans, islets of - - - 296 
Laryngeal crises in tabes dorsalis - - 136 
Laryngitis (Fig. 145) - - - - - 342 
Lasegue's sign 184 
Lateral displacement of fractures (Fig. 1) - 2 
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Lateral sclerosis, amyotrophic (Fig. 73) - 132 
— — primary (Fig. '70) - - - - ] 23 
Lead neuritis 188 
— poisoning causing arteriosclerosis - - 323 
— constipation - 384 

nephritis 390 
Leg, examination of, in case of scoliosis - 2G7 
— measurement of, in scoliosis - - - 269 
•— paralysis of, in hemiplegia - - - 116 
— position of, in coxa vara - - - 219 
— supports for genu valgum (Fig. 109) - 224 
— ' white ' 412 
Lenticular nucleus in spasmodic torticollis 200 
Lethargy due to constipation - 384 

encephalitis lethargica - 144 
Leueocytosis in empyema - 364 
Ligament changes in congenital dislocation 

of hip 215 
genu valgum 222 

varum 225 
kyphosis 254 

— — lordosis 259 
pes plano-valgus - 230 

— — scoliosis 266 
talipes calcaneus - - - 241, 242 

— equino-varus - 246 
equinus 239 

Lightning pains in tabes dorsalis - - 134 
Liver, cirrhosis of 387 
— — causing enteritis - - - - 378 
— congested 389 
— defective action of . . . . 389 
— — causing haemophilia - 340 
— disease associated with gastritis - - 373 

causing constipation - - - - 383 
— _ . — haemorrhoids - - - - 332 
— — due to osteomyelitis - 102 
— obstruction causing menorrhagia - - 405 
— position of, in visceroptosis . . . 393 
— torpid 389 

causing haemophilia - - - - 340 
— treatment in haemophilia - - - 341 

pernicious anaemia - 339 
Lobar pneumonia 355 

causing fibroid lung - - - - 357 
Lobular pneumonia (see Bronchopneumonia) 
Loose bodies in joints as cause of chronic 

synovitis - - - - - - 88 
Lordosis 259 
— complicating coxa vara - - - - 220 
— in congenital dislocation of hip - 216-217 
— precautions against, in treatment of 

kyphosis - - - - - 256, 258 
— in pseudo-hvpertrophic muscular dys-

trophy * - 206 
Lorenz operation for congenital dislocation 

of hip - - " - - - - 217 
Lower extremity, deformities of (Figs. 107-

124) - - - - - - 215-252 
in rickets 291 

dislocations - 54-61 
fractures of (Figs. 18-23) - 29-45 

— — nerve lesions of - - - - 170 
— •— re-education in walking after fractures 

of 44 
Lumbago 287 
Lumbar region, examination in scoliosis - 267 
Lungs, diseases of (Fig. 151) - - 352-362 

associated with gastritis - - - 373 
causing bronchitis - 346 

— enteritis - - - - - 378 
•— — — haemorrhoids - - - - 332 
— kyphosis 254 
— menorrhagia - - - - 405 

scoliosis 265 
thrombosis - - - - - 327 

— — due to diabetes mellitus - - - 297 
— fibrosis of (fibroid lung) - - - 357 

causing bronchiectasis - - - 348 
— tumours of, causing fibrosis - - - 357 

PAGE 
Lungs, pressure on, due to Pott's disease - 280 
Luxation (see Dislocation) 
Lymphatics, obstruction of - - 333-334 
Lysis in bronchopneumonia - - - 358 
— pleurisy 363 
— pneumonia 356 

MAIN-BN-GKI PFE in ulnar paralysis 

(Fig. 85) - - - - * - 159 
Main-de-singe in median paralysis (Fig. 93) 163 
Malaria, after-effects of, causing torpid liver 389 
— causing nephritis - - - - - 389 
Malnutrition causing visceroptosis - - 392 
Malpighian bodies in parenchymatous neph-

ritis - - - - " - - - 390 
Manipulations in physical treatment of 

fractures ' - 6 
Marasmus in infants 380 
Massage in physical treatment of fractures 4, 6 
M. catarrhalis causing bronchitis - - 346 
Measles causing asthma . . . - 349 

bronchopneumonia - - - - 358 
pleurisy - - - - - - 362 

— — pneumonia, lobar - - - - 355 
Mechanics of scoliosis (Figs. 126-130) 261-264 
Median nerve paralysis (Figs. 93-96) - - 162 
Melancholia due to biliary cirrhosis - - 389 
Meningitis due to irregular gout - - 294 
Menopause - 406 
— menorrhagia at - - . - - - 406 
Menorrhagia 405 
Menstruation, cessation of, plethora and - 339 
— disturbances of 404 
— — due to chlorosis - - - - 336 
Mental changes due to diabetes mellitus - 297 

disseminated sclerosis - - - 148 
— deficiency associated with cerebral 

paralysis of infancy - - - - 121 
— dullness due to adenoids - - - 344 
— strain causing colitis - 379 

diabetes - - - - - 296 
— • gout 293 
— symptoms of disease of nervous system 

(Fig. 61) - - 106 
• heart disease - - - - - 308 
Metabolic changes in diabetes mellitus - 296 
Metabolism, disturbance due to emphysema 354 
— faulty, causing multiple neuritis - - 187 
Metacarpal bones (see also Hand, etc.) 

fracture of 26 
— first, fracture of - - - - - 25 
Metacarpo-phalangeal joints, stiff, treatment 77 
— — dislocation of - - - - - 53 
' Metatarsal bar ' 237 
-— bones, fracture of (see also Foot, etc.) - 43 
Metatarsalgia - - - - - - 236 
Middeldorpf's triangle splint for fracture of 

humerus (Fig. 9) - - - 13, 15 
Miner's elbow 99 
Miosis in tabes dorsalis - - - - 135 
Mitral disease 309 
Mobility, unnatural, as symptom of fracture 2 
Monoplegia due to lesion of motor cortex- 117 
Morton's disease - - - - - - 236 
Motor activity, deficiency causing constipa-

tion - - " - - - - 383 
— cortex, lesion in, symptoms - - - 117 
— neuron, lower, lesions of (Figs. 71-73) - 124 

upper, lesions of (Figs. 67-70) - 114 
— neurons, diseases of 114-133 
— symptoms of disease of nervous system 

(Fig. 62) 106 
Mouth-breathing due to adenoids - - 344 
Movable kidney 393 
Multiple neuritis- - - - - - 1 8 7 
Muscles, abdominal (see Abdominal) 
— abnormalities in Sprengel's shoulder - 212 
— atonia of, in tabes dorsalis - - - 143 
— atrophy of, in alcoholic neuritis - - 188 
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Muscles, atrophy of, in Erb's paralysis - 167 

nervous diseases - - - 106, 110 
osteo-arthritis 93 
poliomyelitis - - - - - 1 2 5 
progressive (Fig. 72) - - - 131 
in rheumatoid arthritis 91 
synovitis - - - - - - 87 
syringomyelia 142 
tuberculous joints 96 

— changes in congenital dislocation of hip 215 
coxa vara 219 

— — diabetes mellitus - 297 
genu valgum 222 

— — — varum 225 
— — hemiplegia 116 

kyphosis 254 
— -— lordosis - - - - - - 259 

pes plano-valgus - 230 
scoliosis - - - - - - 266 
talipes calcaneus - 241, 242 

— equinus 239 
— • . equino-varus - 246 
— — torticollis - - - - - - 2 7 6 
— . disease of (Figs. 103, 104) - - 205-210 
— of eye, paralysis in encephalitis lethargica 144 
— face, atrophy of, in Bell's palsy - - 175 

in myasthenia gravis - 209 
— flaccidity in amyotonia congenita - - 208 
— hypertonia of (see Hypertonia) 
— hypotonia of, in tabes dorsalis - - 135 
— pelvic, exercises . . . - 397, 401 
— rupture or injury of 64-67 
— spasm as symptom of infective arthritis 90 
— spasticity, in disease of nervous system 106 
— tendons and aponeuroses, rheumatism of 284 
— tonicity in myotonia congenita - - 208 
— twitchings in neuritis - 180 
—- weakness as cause of genu valgum - 221 
Muscular dystrophies, Erb's juvenile type - 206 

infantile type - - - - 206 
pseudo-hypertrophic (Fig. 103) - 205 

— pains as symptom of chorea - - - 153 
— paralysis causing scoliosis - - - 265 
— rheumatism 286 
Musculospiral nerve injury in fracture of 

humerus - 1 5 
— paralysis (Figs. 97-99) - - - - 165 

in alcoholic neuritis - - - - 188 
lead neuritis 188 

Myalgia 286 
Myasthenia gravis - - - - - 209 
Myelitis, transverse 151 
Myocardial degeneration . . . - 318 
Myocarditis, acute 317 
—• due to gout 293 
Myocardium, diseases of 317-320 
Myositis causing' neuralgia - - - - 180 
— ossificans complicating dislocated elbow 51 

— fracture of coronoid process of 
ulna 18 
humerus - - - - - 16 

— symptoms 64 
— in tennis elbow - - - - - 65 
Myotomy in acute anterior poliomyelitis - 130 
Myotonia congenita 208 

NA S A L catarrh, chronic (Fig. 145) - 342 

— obstructions causing kyphosis - 253 
Nausea in dropped kidney - - - - 393 
— portal cirrhosis - - - - - 388 
Neck, stiff 288 

in rheumatic headache - 284 
Nephritis, chronic (see Bright's disease) 
— complicating transverse myelitis - - 151 
— due to gout 293 
— pericarditis in late stages of - - - 305 
Nephropexy for floating kidney - - - 393 
Nerve(s) (see also under specific nerves) 
— anastomosis in Bell's palsy - - - 176 

PAGE 
Nerve(s), anastomosis in poliomyelitis, 

acute anterior 130 
— cell degeneration - - - - - 106 
— injury complicating dislocations - - 46 

—• fractures 4 
— — of humerus - - - 1 3 , 15, 16 
— lesions of lower extremity - - 171-173 

upper extremity (Figs. 85-101) 158-170 
— operations on - 176-178 
— peripheral, lesions of (Figs. 85-101) 158-178 

injury and anesthesia - - - 110 
— structure of (Fig. 102) - - - - 179 
— suture 177 
Nerve-fibre, degeneration (Figs. 59, 60) - 105 
— regeneration 105 
Nervous conditions causing constipation - 384 

torticollis 275 
— affections due to diabetes mellitus - - 297 

gout 294 
— diseases, functional - 193-204 
— enteritis 378 
— symptoms due to the menopause - - 407 
— system, diseases of, classification - - 113 

etiology - - - - - 104 
general considerations (Figs. 59-66) 

104-113 
— symptoms (Figs. 61-66) - 106 
— • pathology (Figs. 59, 60) - - 104 
Neuralgia, brachial - - - - - 182 
— to differentiate from neuritis - - 180 
— due to chlorosis - - - - - 336 
— — constipation - - - - - 384 

diabetes mellitus - 297 
gout, irregular - - - - - 294 

— in healed scars - - - - - 68 
— intercostal - 182 
— of joints in rheumatoid arthritis - - 91 
— neuritis, and (Fig. 102) - - - 179-191 
— trigeminal due to rheumatism - - 285 

points of pain (Fig. 140) - - - 286 
Neurasthenia - 1 9 3 
— causing amenorrhcea - 404 

constipation 384 
— due to enteritis, chronic - 379 

pregnancy 409 
— predisposing to neuritis - - - - 179 
Neuritis, alcoholic 188 
— arsenic - - - - - - - 188 
— brachial - - - - - - - 180 
•— due to diabetes mellitus - 297 
— as exciting cause of neurasthenia - - 193 
— in healed scars 68 
— intercostal 182 
— interstitial 179 

— lead 188 
— multiple 187 
— neuralgia and (Fig. 102) - - 179-191 
—• parenchymatous 179 
— post-diphtheritic 188 
Neuron, lower motor, lesions of (Figs. 

71-73) - - - - - - 124 
— upper motor, lesions of (Figs. 67-70) - 114 
Neurons, motor, diseases of - - 114-133 
— sensory, diseases of (Figs. 7 4 - 7 8 ) - 134-142 
Neuroses, occupational - 201 
Neurotic element in asthma - 349 
— symptoms following sacro-iliac strain - 60 
Nipple, retracted - - - - - 409 
Nodes, Heberden's, in osteo-arthritis - - 93 
Non-union of fractures - - - - 3 

shaft of humerus, treatment - - 15 
tibia and fibula 42 

Nose, diseases of (Figs. 145, 146) - 342-345 
Nucleus, lenticular, in spasmodic torti-

collis - - 200 
Nutrition, disturbance of, due to emphy-

sema 354 
Nystagmus in disseminated sclerosis - - 148 
— Friedreich's disease - 150 
— nervous disease 108 
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OB E S I T Y 298 

— due to diabetes mellitus - - 296 
the menopause 407 

Occlusion of arteries complicating fractures 3 
Occupation neuroses - - - - - 201 
— tuberculosis and 359 
CBdema 333 
— due to heart disease - 308 
— — nephritis 390 

phlebitis - - - - - - 327 
•—• — portal cirrhosis - - - - - 388 
— — pregnancy - - - - - 409 
— — varicose veins - - - - - 330 

' white leg ' 412 
Olecranon process, fracture of (Fig. 15) - 19 
Olive oil in treatment of bone diseases 98, 103 
Operations on nerves - - - - 176-178 
Os calcis, fractures of 43 
— — position of, in pes plano-valgus - 230 

• talipes calcaneus - - - - 242 
equino-varus - - - - 246 

Osteo-arthritis - - - - •• - 93 
Osteoclasis for genu valgum - - - 224 
— — varum - 226 
Osteomyelitis - - - - - - 101 
Osteotomy for genu valgum (Fig. 110) - 224 
•— — varum - - - - - - 226 
— poliomyelitis, acute anterior - - - 130 
— talipes varus 245 
Otitis media complicating lobar pneumonia 356 
Ovaries, inflammation causing dysmenorrhcea 405 
Over-exertion causing sciatica - - - 183 
Over-feeding causing arteriosclerosis - - 323 
— — constipation - 383 

• gastritis - - - - - - 373 
— — plethora - - - - - - 339 
— — torpid liver 389 
Over-strain causing aneurysm - 324 

PA I N , abdominal, due to suppressed gout 294 

— after defaecation in piles - - 332 
—- — food in srastric ulcer - 377 

• gastritis 374 
•— in alcoholic neuritis - 188 
•— appendicitis 381 
— dropped kidney 393 
— duodenal ulcer - - - - - 377 
— enteritis - - - - - - - 378 
•— fractures . . . . . . 2 
— healed scars - - - - - - 68 
•— heart disease - - - - - - 308 
— myalgia 287 
— neuritis - - - - - - - 1 8 0 
— pes plano-valgus - - - - - 230 
— phlebitis 327 
— pleurisy - - - - - - - 363 
— positions of, in scoliosis - - - 269 
— in Pott's disease - 279 
— sciatica - - - - - - - 1 8 3 
— varicose veins - - - - - 330 
•— ' white leg ' 412 
Palate, paralysis of, in post-diphtheritic 

neuritis - - - - - - 1 8 9 
Pallor due to portal cirrhosis - 38S 
Palmar fascia in Dupuytren's contracture - 213 
Palpitation due to heart disease - - 308 
Palsies, reflex - - - - - - 199 
Palsy, Bell's - - - - - - 175 
— ' shaking ' 143 
Pancreas, diabetes mellitus and - - - 296 
Panniculitis complicating varicose veins - 330 
Paresthesia in alcoholic neuritis - - 188 
— nervous diseases 112 
— neuritis - - - - - - - 180 
— tabes dorsalis - 135, 136 
Paralysis agitans - - - - - 143 
— in alcoholic neuritis - 188 
— arsenic neuritis - - - - - 1 8 8 
— bulbar, in amyotrophic lateral sclerosis 133 

PAGE 
Paralysis causing pes plano-valgus - - 229 

talipes 238 
— — — valgus 248 
•— cerebral, of infancy (Fig. 69) - - 120 
— complicating dislocations 46 
—• crossed 117 
— crural, anterior 171 
— distribution of, in nervous disease - - 108 
— due to injury of circumflex nerve - - 167 
— Erb's (Fig. 100) 167 
—• external popliteal 172 
— of eve muscles in encephalitis lethargica 144 
— facial - - - - - - 174-176 
— flaccid (see Flaccid Paralysis) 
— following illness, as cause of pes cavus - 249 
-— hysterical - - - - - - 1 9 9 
— infantile (see Poliomyelitis, Acute) 
•— Klumpke's - - * - - - - 169 
— median (Figs. 93-96) - - - - 162 
— of muscles causing scoliosis - - - 265 
— musculospiral (see Musculospiral) 
— in post-diphtheritic neuritis - - - 189 
— spastic, in amyotrophic lateral sclerosis 133 

encephalitis lethargica - - - 145 
— in syringomyelia - - - - - 142 
— tibial, anterior - - - - - 172 
— transverse myelitis - - - - 151 
— ulnar (Figs. 85-92) - - - - 158 
— Volkmann's ischemic - - - - 26 

in dislocated elbow - - - 51 
Paralytic talipes calcaneus - - - - 241 
— — equino-varus (Figs. 120-123) - - 245 
— — equinus 239 
Paraplegia, ataxic (Fig. 79) - 149 
— compression, in Pott's disease - - 280 
— due to aneurysm - - - - - 325 

cerebral paralysis of infancy - - 120 
— spastic, primary (Fig. 70) - - - 123 

in syringomyelia - - - - 142 
Parenchymatous nephritis - - - - 389 
Paresis causing pes plano-valgus - - 229 
— complicating dislocations - - - 46 
— in writer's cramp 202 
Parieto-occipital fissure of brain (Fig. 61) - 106 
' Parkinsonian mask ' in paralysis agitans - 144 
Parkinson's disease - - " - - - 143 
Patella, dislocated 56 
— stellate fracture 34 
— transverse fracture - - - - 34 
Patellar reflex and nervous disease - - 109 
Pegging of fractures (Fig. 5) - - - 5 
Pelvic conditions - 403-413 
— inflammation causing dysmenorrhcea - 405 

menorrhagia - 405 
— muscle exercises - 397, 401 
•—• tumours causing sciatica - - - 183 
Pelvis, changes in scoliosis - - - - 266 
— deformities in rickets - - - - 291 
— examination in case of scoliosis - - 267 
— rotation of, verification in scoliosis - 269 
— tumours in, causing haemorrhoids - - 332 
Pendular knee-jerk 145 
Perforation of appendix - 381 
— stomach in ulcers - - - - 377, 378 
Pericarditis - 305-306 
— causing myocarditis - - - - 317 
— due to suppressed gout - - - - 294 
Pericardium, inflammation of (see Pericarditis) 
Perineuritis - - 1 7 9 
Perineurium 179 
Periosteum, injury to, complicating disloca-

tions - - - - - - - 46 
Periostitis, acute traumatic - 103 
•— in tennis elbow - - - - 65 
Peripheral nerves, injury and anaesthesia - 110 

lesions of (Figs. 85-101) - - 158-178 
Peritonitis due to perforation of appendix - 381 
— • stomach 377 
Pernicious anaemia - - - - - 338 

predisposing to cerebral haemorrhage 114 
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Pes cavus (Fig. 124) 249 

complicating Friedreich's disease - 150 
— — surgical treatment - - - - 250 
— plano-valgus (Figs. 112-114) - - - 229 
— — degrees - - - - - - 231 
— planus (see Flat-foot) 
— valgus (see Flat-foot) 
Phalanges (see also Fingers ; Toes) 
— of foot, fractures of - - - - 44 
— hand, fracture of 26 
Phlebitis - 327 
— causing thrombosis - - - - 327 
— complicating varicose veins - - - 330 
Phlegmasia alba dolens - - - - 412 
Phosphorus poisoning causing myocardial 

degeneration - - - - - 3 1 9 
Phthisis - - - - - - - 360 
— complicating bronchopneumonia - - 358 
Physical methods of treating fractures - 4, 6 
Pigeon breast due to adenoids - 344 
Piles (see Haemorrhoids) 
Pituitary gland, diabetes mellitus and - 296 
Plantar fascia, contraction in talipes cal-

caneus 242 
— reflex, nervous disease and - - - 109 
Plantaris tendon rupture in tennis leg - 66 
Plaster case for fractured tibia - - - 37 
— — and fibula 41 
Plating of fractures (Fig. 3) - - - 5 
Plethora - - - ' - - - - 339 
— due to amenorrhcea - - - - 404 
Pleura, diseases of 362-368 
Pleurisy - - - - - - - 362 
— causing fibroid lung - - - - 357 
— — scoliosis - - - - - - 265 
— complicating pneumonia - - - 356 
Pleurodynia - 288 
Pneumococcus causing bronchitis - - 346 

pleurisy 362 
Pneumonia in amyotrophic lateral sclerosis 133 
— ' aspiration' - - - - - - 358 
— causing pericarditis - 305 

• pleurisy 362 
— interstitial - - - - - - 357 
— —• causing bronchiectasis - 348 
— lobar - - 355 

causing fibroid lung - 357 
— lobular (see Bronchopneumonia) 
Poisoning causing arteriosclerosis - - 323 
• constipation - - - - - 384 

myocardial degeneration - - - 319 
nephritis 390 

• nervous diseases - - - - 104 
— —• neuritis - - - - - - 180 

• sciatica - 183 
— chemical, in etiology of multiple neuritis 187 
Polio-encephalitis, distinction from polio-

myelitis 124 
Poliomyelitis, acute anterior (Fig. 71) - 124 

— causing visceroptosis - - - 392 
treatment of acute stage - - 125 
—• chronic stage - - - - 129 

convalescent stage - - - 126 
—- chronic anterior (Fig. 72) - 131 
Pollen inhalation causing asthma - - 349 
Pons Varolii, lesion in, symptoms - - 117 
Popliteal nerve injury in fractured fibula - 39 
— paralysis, external - - - - - 172 
Portal cirrhosis of liver - 387 
— congestion causing constipation - - 384. 

haemorrhoids - 332 
due to bronchitis - 346 

Post-diphtheritic neuritis - 188 
Post-patcllar pad in dislocated knee - - 57 
Postero-lateral sclerosis (Fig. 79) - - 149 
— — in pernicious anaemia - - - 338 
Postural defects causing torticollis - - 275 
— reflex (Fig. 131) 263 
Posture, habitually incorrect, as cause of 

kyphosis - - - - - 253, 254 
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Posture, habitually incorrect, as cause of 

pes plano-valgus - 229 
— in paralysis agitans - - - - 143 
— visceroptosis and 392 
Pott's disease (Fig. 139) - - - 279-282 
— fracture (Fig. 22) 29 

causing pes plano-valgus - 229 
Pregnancy 408 
— causing haemorrhoids - - - - 332 

visceroptosis 392 
Prepatellar bursitis - 99 
Pressure as cause of phlebitis - - - 327 
— continued, on nerve, causing neuritis - 179 
Progressive muscular atrophy (Fig. 72) - 131 
Prolapse of rectum due to piles - - 332 
Prophylactic treatment of phthisis - - 361 
Protein sensitiveness causing asthma - - 349 
Prothrombin deficiency causing haemophilia 340 
Pseudo-hvpertrophic muscular dystrophy 

(Fig. 1 0 3 ) - - - - - - 205 
Psoas muscle in congenital dislocation of 

hip - - 216 
paralysis of, causing scoliosis - - 265 

Psychical symptoms in neurasthenia - - 193 
— treatment of hysteria - 198 
Psychological factors in treatment of enuresis 

nocturna - - - - - - 403 
D . A . H . - - - - - 321 

Ptosis in tabes dorsalis - - - - 135 
Puerperium - 408, 410 
' Pulled elbow ' 53 
Pulley exercises for Erb's paralysis - - 169 
— — hemiplegia - - - - - 120 
— — stiff ankle - - - - - 85 

elbow - - - - - - 77 
hip 81 
knee - - - - - - 82 
shoulder - - - - - 73 

visceroptosis - - - - - 399 
Pulmonary tuberculosis - - - - 360 

complicating bronchopneumonia - 358 
Pulse in biliary cirrhosis - - - - 389 
— bronchopneumonia, secondary - - 358 
— enteritis 378 
— heart disease - - - - - - 308 
— neurasthenia 194 
— pleurisy 363 
— pneumonia, lobar 355 
— ratio - 312 
Pupil, Argyll-Robertson, in tabes dorsalis- 135 
Purin bodies in blood, gout due to - 293 
Purpura - - 341 
Purulent exudation in empyema - - 364 
Pyaemia following thrombosis - 328 
Pylorus, obstruction causing dilated stomach 375 

QUADRICEPS impairment causing dis-
located patella - - - - 56 

Quinsy, definition 343 

R ACE incidence of diabetes mellitus - 296 
Rachitis (see Rickets) 

Radiant heat for infective arthritis - - 90 
lumbago - - - - - - 287 

— •— mutiple neuritis - - - - 189 
— — muscle injuries - - - - 65, 66 

poliomyelitis, acute anterior - - 129 
— — prepatellar bursitis - 100 

Raynaud's disease - 326 
rheumatism of joints - - - 283 
rheumatoid arthritis - - - - 92 
tenosynovitis 98 

Radio-ulnar joint, inferior, treatment of stiff-
ness - 77 
superior, treatment of stiffness (Figs. 

38-42) - - - - - - 75 
Radius, chauffeur's fracture 24 
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PAGE 
Radius, Colles's fracture (Figs. 16, 17) - 22 
— congenital absence of - - - - 212 
— dislocation of - - - - - 52 
— fractures of head and neck 21 

shaft 21 
— separated lower epiphysis 25 

upper epiphysis - - - - 18 
— and ulna, dislocation from humerus - 51 

fractures of 22 
Raynaud's disease 325 
Rays, ultra-violet, for acute anterior polio-

myelitis - 1 2 9 
Rectal prolapse due to piles - - - 332 
Reflex palsies 199 
— postural (Fig. 131) - - - - 263 
—• stroking in massage of fractures - - 6 
Reflexes in alcoholic neuritis - - - 188 
— amyotonia congenita - - - 208 
— crural paralysis, anterior - - - 171 
— Friedreich's disease - - - - 150 
— hemiplegia 116 
—• muscular atrophy, progressive - - 131 
— muscular dystrophy, pseudo-hypertrophic 206 
— myasthenia gravis - - - - - 209 
— nervous disease and (Fig. 63) - - 108 
— poliomyelitis - 125 
— sclerosis, amyotrophic lateral - - 133 

combined - 149 
disseminated 148 

— tabes dorsalis - - - - - 136 
Regeneration of nerve-fibres - - - 105 
Renal (see also Kidney) 
— crises in tabes dorsalis - - - - 136 
Respiration, interference with, in progressive 

muscular atrophy - - - - 131 
Respiration-rate in lobar pneumonia - - 355 
Respiratory organs, diseases of (Figs. 1 4 5 -

157) 342-372 
Rest after childbirth 410 
— in enteritis 379 
— gastritis 374 
— kyphosis 254 
Retention of urine in tabes dorsalis - - 136 
Rheumatic fever causing D . A . H . - - 321 

myocarditis, acute - - - 317 
— — — pericarditis - - - - - 305 
— headache - 284 
— products causing neuralgia - - - 180 
Rheumatism, acute", causing chorea - - 153 
— as cause of bursitis - - - 99, 100 

hallux valgus - - - - 250 
kyphosis 254 

— — nervous diseases - 104 
pes cavus 249 

plano-valgus - 229 
pleurisy - - - - - - 362 
trigeminal neuralgia - - - - 285 

— of joints, chronic 283 
— muscular 286 
— of muscle tendons and aponeuroses (see 

Fibrositis) 
Rheumatoid arthritis 90 
Ribs, changes in scoliosis (Fig. 135) - - 266 
— position of, in phthisis - - - - 361 
Rickets (Fig. 141) - - - - 289 
— as cause of genu valgum - - - 221 
— — kyphosis 253 

pes plano-valgus - - - - 229 
talipes valgus 248 

Rickety rosary - 291 
Rigors due to infective arthritis - - 90 
' Rocker sole 236 
Rolando, fissure of (Fig. 61) - - - 106 
Romberg's sign 135 
Rosary, rickety - - - - - - 291 
Round back (see Kyphosis) 
Rowing machine for stiff, ankle - - - 85 
— hip 81 

• — knee - - - - - - 82 
• synovitis - - - - - - 89 

SAORO-ILIAC strain - 60 

St. Vitus's dance (Figs. 81 -84) - 152 
due to hemiplegia - 117 

Sand-bags for abduction of femur - - 32 
Sayre's apparatus for torticollis (Fig. 138) - 278 
— method for fractured shaft of clavicle - 10 
Scaphoid, fracture of - - - - - 25 
— position of, in pes plano-valgus - - 230 
Scapula, fracture of acromion process - - 12 
— — body 11 

glenoid 12 
neck 12 

—• position of, in Sprengel's shoulder - - 211 
— winged 173-174 

— — in phthisis 361 
Scarlet fever causing bronchopneumonia - 358 

pericarditis 305 
— —• — pleurisy - - - - - 3(52 
Scars, wounds and - 67-69 
— pain in 68 
— recently-healed - - - - - 68 
Scar tissue causing neuralgia - - - 180 
— talipes - - - - - - 238 

— torticollis - - - - - 275 
Sciatica 183 
— due to diabetes mellitus - 297 
— — irregular gout - - - - - 294 
' Scissor-gait ' (Fig. 69) - - - - 121 
Sclerosis, amyotrophic lateral (Fig. 73) - - 132 
— combined 149 
— — in pernicious anaemia - - - - 338 
— disseminated - - - - - - 147 
— — as exciting cause of neurasthenia - 193 
— as method of cure of T.B. - - - 360 
— of nerve cell - - - - - - 106 
— postero-lateral (Fig. 79) - - - - 149 

in pernicious anaemia - - - 338 
— primary lateral (Fig. 70) - - - - 123 
Scoliosis (Figs. 126-137) - - - - 261 
— complicating coxa vara - - - - 220 

Friedreich's disease - 150 
genu valgum 222 
syringomyelia 142 

— in congenital dislocation of hip - 216-217 
— due to fibrosis of lung - 357 

pneumonia, lobar - - - - 356 
— — poliomyelitis, acute anterior - - 125 
— — rickets 290 
— — torticollis 276 
— treatment of special cases - - - 270 
Sedatives for sciatica 184 
Semilunar cartilage, slipped 56 
Sensory changes in median paralysis - - 163 
— neurons, diseases of (Figs. 74-78) - 134-142 
— symptoms in nervous diseases (Figs. 64-66) 110 
Septic throat 343 
— wounds causing phlebitis - - - 327 
Septicaemia causing pericarditis - - - 305 

pleurisy 362 
Sequestrotomy in osteomyelitis - - - 102 
Sex incidence of aneurysm - - - - 324 

asthma - - - - - - 349 
• bronchiectasis - - - - - 348 
— — bronchitis 346 
— — chlorosis - - - - - - 335 

cirrhosis of liver - - - - 387 
— — congenital dislocation of hip - - 215 
— — coxa vara 219 

diabetes mellitus - - - - 296 
— — gastric and duodenal ulcer - - - 377 

gout - - - - - - 293 
kyphosis 254 
metatarsalgia 236 
parenchymatous nephritis - - 389 

— — pernicious anaemia - - - - 338 
pes plano-valgus - 229 
pneumonia, lobar - 355 
Raynaud's disease - - - - 325 
visceroptosis - - - - - 392 

' Shaking palsy ' 143 
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PAGE 
Shoulder, dislocation of (Figs. 24, 25) - - 48 
Shivering fits in dropped kidney - - - 393 

' dry ' pleurisy - - - - - 363 
— — empyema 364 

lobar pneumonia - 355 
phlebitis - - - - - - 327 
' white leg' - - - - - 412 

Shock causing colitis 379 
D . A . H . 321 

— — neurasthenia 193 
spasmodic torticollis - - - - 200 

Shoulder, Sprengel's (Fig. 105) - - - 211 
— stiff, treatment of after-effects of injury 

(Figs. 26-37) - - - - ' - 70 
Sign, Lasegue's - - - - - - 184 
— Romberg's 135 
— Tredelenburg's, in congenital dislocation 

of hip 216 
coxa vara - 220 

Silver plates for fractures - - - - 5 
Simple fracture - - - - - - 1 
Sino-auricular node of heart - - - - 303 
Sinusoidal baths for chilblains - - - 326 

Raynaud's disease - - - - 326 
Skin changes in diabetes mellitus - - - 297 

talipes calcaneus - 242 
torticollis 276 

— eruptions in arsenic neuritis - - - 188 
irregular gout 294 

— injury complicating dislocations - - 47 
fractures - - - - - 3 

Skull, deformities in rickets - - - - 290 
Smell affected by adenoids - - - - 344 
Snoring due to adenoids - 344 
Soldier's heart 321 
Spa-treatment of gout - 294 
— rheumatism of joints - - - - 283 
Spasm in colitis - 380 
— muscle, as symptom of infective arthritis 90 

in nervous disease - - - - 108 
Spasmodic flat-foot 235 
— torticollis - - 200 
Spastic constipation - - - - - 384 
— paralysis in amyotrophic lateral sclerosis 133 

causing talipes - - - - - 238 
in encephalitis lethargica - - - 145 

— paraplegia, primary (Fig. 70) - - - 123 
in syringomyelia - - - - 142 

Spasticity of muscles in nervous diseases - 106 
sclerosis, combined - 149 

— — — disseminated - - - - 147 
Speech defects in cerebellar ataxia - - 145 
— — disseminated sclerosis - - - 148 

Friedreich's disease - - - - 150 
— loss of, in amyotrophic lateral sclerosis - 133 
Spinal accessory nerve in spasmodic torticollis 200 
— cord injury and anaesthesia - - - 111 
— jacket for acute anterior poliomyelitis - 126 
— symptoms in disseminated sclerosis - - 147 
Spine, caries of (Fig. 139) - - - 279-282 
— deformities of (Figs. 125-139) - 253-282 
— — antero-posterior curves (Fig. 125) 253-261 

lateral curves (Figs. 126-138) - 261-278 
Pott's disease (Fig. 139) - - 279-282 
in rickets 290 

— examination in scoliosis - 268 
— injuries causing scoliosis - - - - 265 
Spleen involvement due to osteomyelitis - 102 
— in visceroptosis - - - - - 393 
Splint (see under specific names) 
Splinting in treatment of fractures - - 4 
Spontaneous fractures 1 

complicating osteomyelitis - - 102 
Sprains - - - - - - 62-64 
— definition 46 
Sprays for nasal catarrh . . . - 342 
Sprengel's shoulder (Fig. 105) - 211 
Sputum (see also Expectoration) 
— ' rusty ' - - - - - - - 355 
Steel plates for fractures - - - - 5 

PAGE 
Steindler's operation for pes cavus - - 250 
Stenosis, aortic 309 
Sternal extremity of clavicle, fracture of • - 11 
Sterno-clavicular joint, treatment of stiffness 70 

dislocation of 47 
Stiff back in Pott's disease - - - - 279 
— joints following injury, treatment - 70-85 
— neck 288 

in rheumatic headache - - - 284 
Still's disease - - - - - - 94 
Stomach, dilated - - - - - 375 
— ' hour-glass ' 377 
— perforation of, in ulcers - - - 377, 378 
— in visceroptosis 393 
Strains as cause of myalgia - - - - 286 

sciatica 183 
Streptococcus causing pleurisy - - - 362 
Stroking in massage of fractures 6 
Subclavicular dislocation of shoulder - - 48 
Subcoracoid dislocation of shoulder (Fig. 24) 48 
Subdeltoid bursitis - - - - 100 
Subglenoid dislocation of shoulder - - 48 
Subspinous dislocation of shoulder - - 48 
Sulci due to adenoids 344 

. rickets - - - - - - 291 
Sunlight, artificial, for marasmus - - 380 
— — poliomyelitis, acute anterior - - 129 

• rickets 293 
— rickets and - - - - - - 289 
Supports for genu varum and bow-legs - 225 
— hallux valgus - - - - - 251 
— metatarsalgia 237 
— talipes equino-varus - 246 
— in treatment of fractures - - - - 4 
Suppurative tenosynovitis 98 
Supracondylar fracture of the humerus (Figs. 

12-14) - - - - - - 16 
Surgical treatment of fractures (Figs. 3-5) - 5 
Swallowing, difficulty in, due to aneurysm - 325 
Sweating of head in rickets - - - - 289 
— night, in empyema - - - - - 364 
Swedish breathing exercises - - - 369-372 
Swelling as symptom of fracture 2 
Sylvius, fissure of (Fig. 61) - - - - 106 
Symptoms of fractures, general 2 
Syncope due to heart disease - - - 308 
— local, in Raynaud's disease - 325 
Syndrome, effort 321 
Synovial membrane in dislocated knee - 57 
— sheaths, diseases of 97-99 
Synovitis, {see also Arthritis) 
— bacterial - 89 
— definition 86 
•— in tennis elbow 65 
— traumatic, acute - - - - - 86 

• chronic 88 
— — in slipped semilunar cartilage - 57 
Syphilis causing aneurysm - 324 
— — tabes dorsalis "- - - - - 134 
Syringomyelia (Fig. 78) 142 
Systoles of heart-beat - - - - - 303 

TA B E S dorsalis (Fig. 74-77) - - - 134 
ataxic state - - - - 135 

Frenkel's exercises (Figs. 75-77) - 137 
paralytic stage - - - - - 136 
pre-ataxic stage - - - - 134 

— as exciting cause of neurasthenia - - 193 
Talipes (Fig. 115-123) - - - - - 238 
— calcaneus (Fig.s 118, 119) - - - 241 
— classification 238 
— complicating Friedreich's disease - - 150 
— due to osteomyelitis - - - - 102 

poliomyelitis, acute anterior - - 125 
— equino-varus (Figs. 120-123) - - - 245 
— equinus (Fig. 115) - - - - - 239 

in infants (Figs. 116, 117) - - - 239 
•— following progressive muscular atrophy - 131 
— valgus - - - - - - - 248 
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PAGE 
Talipes varus 244 
Tarsal bones, position of, in talipes equino-

varus - - - - - - 246 
Taste affected by adenoids - - - - 344 
Teeth, late appearance in rickets - - - 290 
Temperature in pleurisy - 363 
Tenderness as symptom of sciatica - - 184 
Tendo Achillis, Guthrie-Smith apparatus for 

stretching 85 
operation for talipes calcaneus - - 243 

— —• reflex and nervous disease - - - 109 
rupture of, in tennis leg - - - 66 

Tendon transference in acute anterior polio-
myelitis 130 
talipes valgus 248 

Tendons, rheumatism of 284 
Tennis elbow - - - - - - 65 
— leg - 66 
Tenosynovitis 97 
Tenotomy in acute anterior poliomyelitis - 130 
•— talipes valgus - - - - - - 248 
• varus 244 
Thermalgia in median paralysis - - - 163 
Thirst in diabetes mellitus - 296 
— enteritis 378 
Thomas's splint for dislocated hip - - 55 

femur (Fig. 18) - - - - 29, 31, 33 
fracture of forearm 22 

— — — humerus - 14, 15 
tibia 37 

and fibula 41 
Thomson's disease 208 
Thoracic region, examination in scoliosis 267, 269 
Thorax, changes in scoliosis - - - - 266 
— deformities due to adenoids - - - 344 

rickets 291 
Throat, diseases of (Figs. 145, 146) - 342-345 
— septic or ulcerated - - - - - 343 
Thrombosis 327 
— causing hemiplegia - 115 
— complicating varicose veins - - - 330 
— due to arteriosclerosis - - - - 324 
— of veins complicating fractures - - 4 
Thumb, dislocation of 53 
Tibiae, cats', showing method of fracture 

repair (Fig. 2) 2 
Tibia and fibula, fractures of (Fig. 23) - - 41 
— fracture of head - - - - - 37 

internal malleolus 38 
• shaft - - - - - - 37 
Tibial paralysis, anterior - - - - 172 
Time factor in fracture healing 3 
Tinel's test for nerve-fibre regeneration - 106 
Todd's splint for Colles's fracture (Fig. 17) - 23 
Toes (see also Phalanges) 
— stiff, treatment of after-effects of injury 

(Figs. 57, 58) - - - - - 82 
Tongue, furring in appendicitis - - - 381 

gastritis 374 
— paralysis of, in hemiplegia - 116 
Tonsillitis causing asthma - - - - 349 

D .A .H. 321 
— chronic (Fig. 146) 343 
— due to adenoids - - - - - 343 
Tophi at joints in gout - - 294 
Torpid li'ver 389 
— — causing haemophilia - - - - 340 
Torticollis, acquired - - - - - 275 
— congenital 276 
—• spasmodic - - - - - - 200 
Toxins causing enteritis - - - - 378 

multiple neuritis - - - - 187 
myalgia 286 

— — portal cirrhosis - - - - - 387 
rheumatism of joints - - - - 283 

Traction apparatus in fractured clavicle - 10 
Transverse myelitis - - - - - 151 

table of symptoms - - - - 152 
Trauma causing "neurasthenia - - - 193 

• neuritis - - - - - - 179 

PAGE 

U LCERS due to diabetes mellitus - - 297 

— duodenal 377 
— of foot, perforating, in tabes dorsalis - 136 
— gastric - - 377 

in chlorosis - - - - - 336 
— pyloric, causing dilated stomach - - 375 
— varicose, complicating varicose veins - 330 
Ulcerated throat - - - - - 343 
Ulna, congenital absence of - - - - 212 
— fracture of coronoid process - - - 18 

olecranon process (Fig. 15) - - 19 
• shaft 20 
—• and radius, dislocation from humerus - 51 
— — fractures of 22 
Ulnar nerve involvement in dislocated elbow 51 

fracture of humerus - - - 16 
— — paralysis (Figs. 85-92) - - - 158 
Ultra-violet rays for acute anterior polio-

myelitis 129 
Upper extremity, deformities of (Figs. 105, 

106) - 210-215 

Trauma predisposing to tuberculosis - - 359 
Traumatic arthritis (see Synovitis, Traumatic) 
— fractures - 2 
— periostitis 103 
— synovitis (see Synovitis) 
— tenosynovitis 97 
Tremors due to hemiplegia - - - - 117 
—• in encephalitis lethargica - 145 
— intention, in disseminated sclerosis - 148 
—• in nervous diseases - - - - - 107 
— ' shaking palsy ' 143 
—• writer's cramp 202 
Trendelenburg's sign in congenital dislocation 

of hip 216 
— — coxa vara - - - - - 220 
Tricuspid insufficiency - - - - - 310 
Trigeminal neuralgia due to rheumatism - 285 

points of pain (Fig. 140) - - - 286 
Trophic changes in alcoholic neuritis - - 188 
•—• — hemiplegia - - - - - 1 1 7 

neuritis - - - - - 180 
— — median paralysis - - - - 163 

nervous diseases - - - - 110 
poliomyelitis - - - - - 125 

— —• popliteal paralysis . . . - 172 
— — sclerosis, disseminated - - - 148 

syringomyelia 142 
tabes dorsalis - - - - - 1 3 6 

Trunk, examination in scoliosis - - - 268 
Tubercle bacillus causing pleurisy - - 362 
Tuberculosis - - - - - - 359 
— associated with gastritis - - - - 373 
—• of bone causing sciatica - - - - 183 
—• causing bronchiectasis - 348 

fibroid lung 357 
— — nephritis - 389 

pericarditis - - - - - 305 
pleurisy - - - - - - 362 

—• pulmonary 360 
• complicating bronchopneumonia - 358 

— vertebral (Fig. 139) - - - - 279 
Tuberculous hip as cause of scoliosis (Fig. 134) 265 
— joints - - - - - - - 95 
Tumor albus in tuberculous joints - - 96 
Tumours causing bronchiectasis - - - 348 
— — hemiplegia - - - - - 114 
— — nervous diseases - - - - 104 
— — neuralgia - - - - - - 180 
— of lung causing fibrosis - - - - 357 
— pelvic, causing haemorrhoids - - - 332 
— — •— sciatica - - - - - 183 
— pyloric, causing dilated stomach - - 375 
Turkish baths for gout - - - - - 294 
Twitchings, ' fibrillary' - - - - 131 
•—• of muscles in neuritis - - - - 180 
Typhoid fever causing acute myocarditis - 317 
-— enteritis 378 



INDEX 4 2 9 

PAGE 
Upper extremity, deformities in rickets - 291 

dislocations of (Figs. 24, 25) - 47-53 
• fractures of - 9-28 

— — nerve lesions of (Figs. 85-101) - 158-170 
Uraemia in nephritis - - - - - 390 
Uric acid in blood, gout due to - - - 293 
Urine, diminution of, in nephritis - - 390 
— excess, in diabetes mellitus - - - 296 
— — nephritis, interstitial - - - - 390 
— incontinence of, during sleep - 403 
— retention of, in tabes dorsalis - 136 
Uterus, growths causing menorrhagia - - 405 
— inflammation causing dysmenorrhcea - 405 

VACCINE treatment in tuberculous joints 96 
Vagus nerve in post-diphtheritic neuritis 189 

' Valgus wedge ' 251 
Valvular disease of the heart (Fig. 144) - - 306 
Varicose ulcers complicating varicose veins - 330 
— veins 330 
— — as cause of phlebitis - - - - 327 

— thrombosis - - - - - 327 
complicating obesity - - - - 299 
due to pregnancy - 409 

— — in portal cirrhosis - 388 
Vascular lesions in etiology of nervous diseases 104 
Veins, varicose (see Varicose) 
— collateral circulation - - - - 328 
— diseases of 327-333 
Venous congestion in healed scars - - 68 
— thrombosis complicating fractures - - 4 
Ventricular systole of heart beat - - - 303 
Vertebrae, changes in scoliosis (Fig. 135) - 266 
— examination in scoliosis - - - - 268 
Vertebral tuberculosis (Fig. 139) - - 279 
Vertigo due to constipation - - - - 384 
Vesical crises in tabes dorsalis - - - 136 
Vesicular emphysema 352 
Visceral changes in scoliosis - 267 
— crises in tabes dorsalis - - - - 136 
Visceroptosis (Figs. 158-178) - - - 391 
Vitamin D and rickets - - - - - 289 
— diet for rickets 291 
Volkmann's ischaemic contracture - - 26 
— paralysis in dislocated elbow 51 
Vomiting in appendicitis - 381 
— cirrhosis - - - - - 388, 389 
— dilated stomach - - - - - 376 
— dropped kidney 393 
— gastric ulcer 377 
— gout, suppressed 294 

PAGE 

Vomiting in pregnancy - 409 
— ' white leg' - - - - - 412 
Voice, loss of, due to aneurysm - - - 325 

WAGSTAFFE'S fracture - 38 

Walking, after fractures, re-education in 44 
— correct (Fig. I l l ) 229 
— errors in (Fig. I l l ) 228 
Weak foot (see Flat-foot) 
Weakness due to emphysema . . - - 354 
Weather, rheumatism and sensitiveness to - 283 
Weir-Mitchell treatment - - - - 194 
Werlhof, morbus maculosus of 341 
Whirlpool bath for brachial neuritis - - 181 
— — infective arthritis 90 
— — metatarsalgia - - - - - 237 
— — osteomyelitis 103 

poliomyelitis, acute anterior - - 129 
recently-healed scars 68 
tenosynovitis - - - - 98 

' White leg ' 412 
Whitman's operation for talipes calcaneus - 243 

valgus - - - - - - 248 
Whooping-cough causing asthma - - - 349 
—• — lobar pneumonia - 355 
— — pleurisy - - - - - - 362 
Winged scapula 173-174 
Winter cough 346 
Wiring of fractures (Fig. 4) - - - - 5 
Wounds, healing of - - - - - 67 
— open 67 
— and scars 67-69 
Wrist, dislocation of 53 
— fractures of - 25 
— sprained - - 6 2 
— stiff, treatment of after-effects of injury 

(Figs. 43-50) 77 
Wrist-drop (see Musculospiral paralysis) 
Wrist-machine for median paralysis - - 165 
— musculospiral paralysis - - - - 166 
— stiff elbow 77 
— stiff wrist and hand 80 
Writer's cramp 201 
Writing, re-education in 202 
Wry-neck (see Torticollis) 
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YE L L O W complexion due to biliary 
cirrhosis - 389 
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