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PREFACE TO THE FOURTH EDITION 

A F O U R T H edition of this text-book, first published in 1924 along 
its present lines, has now become necessary. 

Certain changes have been made in the authorship. Dr. A. 
Logan Turner and Dr. W. T. Gardiner, previously responsible for 
the section on the Diseases of the Nose and Paranasal Sinuses, 
no longer contribute to the volume, but the former continues to 
act as Editor. The section on Affections of the Paranasal Sinuses 
has been revised by Dr. G. Ewart Martin and Dr. Charles E. Scott, 
and Dr. Martin has recast the chapters on Peroral Endoscopy 
previously contributed by him. The Diseases of the Nose, Pharynx 
and Nasopharynx have been described by Dr. Douglas Guthrie 
in association with Dr. Charles E. Scott. Mr. J. D. Lithgow 
contributes the section on Diseases of the Larynx, as in previous 
editions, and Dr. J. S. Fraser, in coll boration with Dr. John P. 
Stewart, has again been responsible for hat on Diseases of the Ear. 

Each section has been carefully rev )ed and some new illustra­
tions have been introduced. Nasal polypi have been described in 
a separate chapter and allergy and allied conditions have been 
similarly dealt with. The description of Binder's intranasal opera­
tion on polypi and the operation of dacryocystostomy have been 
deleted. A short account has been given of certain vocal disa­
bilities of singers. 

A. L O G A N T U R N E R . 

Edinburgh, February, 1936 . 



PREFACE TO THE FIRST EDITION 

FOR a number of years, the small volume on Diseases of the 
Throat, Nose, and Ear, written by the late Dr. W. G. Porter, 
supplied a much-felt want, and the fact that it passed through 
three editions in a comparatively short space of time was sufficient 
testimony of its popularity. 

Seven years have elapsed since Dr. Porter fell in the service of 
his Country, and, during the past twelve months, the third edition 
of his book has been out of print. The present volume, dedicated 
to his memory, is produced as the joint work of those engaged in 
the teaching and practice of the specialty in the Edinburgh Medical 
School. 

While the writers have endeavoured to preserve the main object 
underlying Dr. Porter's original book, in providing the senior 
student of medicine and the practitioner with a single volume of 
moderate size, the subject matter has been expanded along new 
lines, which may be justly regarded as increasing the usefulness of 
the volume. For this purpose, an illustrated description of the 
clinical anatomy of the various regions has been introduced. This 
is an entirely new feature, and it is hoped that by this means 
the student will be able to obtain all the information which he 
may desire upon the applied anatomy of the different organs. It 
has been thought advisable to adopt the Basel nomenclature in the 
descriptive anatomy, at the same time introducing the old termino­
logy for the benefit of those unacquainted with the new terms. A 
further addition will be found in the detailed account that has been 
given of many of the minor and major operations, some of which 
have been graphically illustrated. A section upon Endoscopy has 
also been added, as it seemed desirable that the practitioner should 
be acquainted with the modern developments in bronchoscopy 
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and oesophagoscopy, and should be cognisant of the indications for 
their use. No attempt has been made to instruct the reader in the 
actual technique of this highly specialized branch of work. In 
some of the chapters the text shows little or no alteration from 
that which appeared in Dr. Porter's third edition; other chapters, 
again, have been entirely re-written and important NEΛV matter has 
been added. It is obvious, therefore, that the present volume has 
been considerably enlarged and that many additional illustrations 
have been introduced. 

The chapter dealing with the Anatomy of the Nasal and Para­
nasal Cavities, and the section on the Diseases of the latter, have 
been contributed by the Editor, while the chapters upon the 
Diseases of the Nose have been written by Dr. W. T. Gardiner. 
Dr. Douglas Guthrie has been responsible for the section on 
the Pharynx and Nasopharynx, Mr. J. D. LithgoAv for that 
upon the Anatomy and Diseases of the Larynx, and Dr. G. 
Ε wart Martin for the section upon Endoscopy. Dr. J. S. Eraser 
has written the section on the Anatomy, Physiology, and D i s e a s e s 

of the Ear. 
The majority of the illustrations, a large number of which have 

been well executed by Mr. James Grieve, have been prepared from 
clinical cases, dissections, and microscopical preparations belonging 
to the contributors of the different sections. A few, however, 
require special acknowledgement. Figs, 1, 2 , and 3 , reproduced 
from Cunningham's Text-hook of Anatomy, have been kindly placed 
at the disposal of the writers by Messrs. Hodder & Stoughton, 
and Figs. 148 to 151 have been redrawn from illustrations appear­
ing in the same text-book. Fig. 10 is copied from the English 
translation of Spalteholz's Anatomy, published by J. B. Lippincott 
Co. Figs. 33 to 3 8 , illustrating Sluder's operation upon the 
ethmoidal and sphenoidal sinuses, have been redrawn by permission 
of Mr. Henry Kimpton. Fig. 61 has been redrawn from Escat's 
work, and Fig. 63 from that of Chiari. Permission has been granted 
by Messrs. Bailliere, Tindall & Cox for the reproduction of 
Fig. 124 , \vhile Figs. 123 and 127 have been reproduced by the 



PREFACE xi 

kind permission of Dr. Chevalier Jackson. Fig, 1 3 6 is after Bezold ; 
Figs. 1 6 2 , 1 7 8 , 2 1 0 and 2 1 2 and Plate XI have been borrowed 
from the Encyclopedia Medica, William Green & Sons. Figs. 1 3 8 
to 1 4 1 are copied from the class diagrams of Professor G. 
Alexander, of Vienna. Fig. 1 6 5 is from a diagram by Professor 
Ruttin, and Fig. 1 6 8 is modified from Jones and Fisher's volume 
on Equilibrium and Vertigo, published by J. B. Lippincott Co. 
The Editor regrets if any acknowledgment that should have been 
made has been inadvertently omitted. 

The assistance of Dr. E. B. Jamieson, Department of Anatomy, 
University of Edinburgh, in revising the chapters on the Anatomy 
of the Ear is gratefully acknowledged ; to Mr. Alexander, Pharma­
cist to the Royal Infirmary, Edinburgh, the writers desire to 
express their indebtedness for his help in revising the formulae in 
the Appendix. 

A . LOGAN TURNER. 

Edinburgh, May, 1 9 2 4 . 

T h e figure n u m b e r s g iven a b o v e are those in t h e 1 Q 2 7 ed i t ion . 
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DISEASES OF 
THE NOSE, THROAT AND EAR 

Section I, 
D I S E A S E S O F T H E N O S E . 

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

CHAPTER 1. 

ANATOMY. 

THE EXTERNAL NOSE, THE NASAL CAVITY, 

THE NASOPHARYNX AND THE PARANASAL SINUSES. 

L THE EXTERNAL NOSE (NASUS EXTERNUS). 

SH A P E D as a triangular pyramid , the external nose has its root a b o v e 
and its base directed downwards , the latter being perforated b y t w o 

elliptical orifices, the nares or nostrils, separated f rom one another b y a 
median septum. The free angle o f the pyramid is the apex ; the anterior 
border joining the roo t and apex is the dorsum, while the upper part o f 
the dorsum, supported b y the nasal bones, is te rmed the bridge. Each 
side o f the nose forms an open angle wi th the cheek and ends be low in 
a rounded eminence, the ala nasi, the free edge o f which forms the lateral 
boundary o f the corresponding nostril. Over the apex o f the nose, the 
skin is th ick and adherent and contains m a n y sebaceous glands. 

The framework o f the external nose is osseous and carti laginous. The 
superior b o n y part is formed b y the t w o nasal bones articulating medial ly , 
while laterally each is united wi th the frontal process o f the maxil la. 
Superiorly, the nasal bone is a t tached t o the frontal b o n e ; and 
inferiorly, the t w o bones, united t o the lateral cartilages, consti tute the 
upper boundary of the pyr i form aperture which is comple ted laterally 
and be low b y the sharp anterior margins o f the frontal processes and 
bodies o f the t w o maxillae. 

Four paired and one unpaired cartilage take part in the comple t ion 
of the external nose. The lateral cartilages, triangular in shape, lie imme­
diately be low the nasal bones and are a t tached t o t hem and to the 
maxillae b y fibrous tissue. Medially, the antero-superior border o f the 
cartilage o f the septum is interposed between the lateral cartilages. 

1 
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Fi(j. J.—The external nose. (1) Nasal bone; (2) Frontal process 
of maxilla; (3) Lateral cartilage ; (4) Cartilage of septum : (5) Accessory 
cartilage; (6) Greater alar cartilage; (7) Lateral crus; (8) Medial crus. 

the lateral cartilages and t o the maxillae b y fibrous tissue, in which t w o 
o r three lesser alar cartilages are buried. The inferior edge o f the lateral 
crus does no t reach the free edge o f the nostril, the lower part o f the ala 
being devoid of cartilage and composed o f subcutaneous fat ty and con­
nect ive tissue. 

T h e vomeronasal cartilages consti tute the last o f the paired cartilages ; 
lying on either side o f the postero-inferior edge o f the cartilage o f the 
septum they form narrow bands which are at tached to the v o m e r . 

The cartilage of the septum, as has been indicated, enters into the 
framework o f the external nose. Its antero-superior border is fixed a b o v e 
to the posterior aspect o f the internasal suture and, be low this, it is 
direct ly cont inuous with the superior parts o f the lateral cartilages, 

Their lower edges are jo ined b y fibrous tissue t o the upper margins of 
the greater alar cartilages (Figs, 1, 2, and 8 ) . 

The greater alar cartilages encircle the nostrils and assist in maintaining 
their pa tency . E a c h consists o f a medial and lateral crus. T h e t w o 
medial crura together form the lowest part o f the nasal sep tum and, 
being freely movab le , consti tute what is termed the septum mobile nasi. 
The lateral crura, oval in outline, are at tached a b o v e and posteriorly t o 
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which latter m a y be regarded as wing-like expansions o f the septal 
cartilage. T h e antero-inferior border o f the septal cartilage is short 
and is at tached b y fibrous tissue to the medial crura o f the greater alar 
cartilages. Its anterior angle is rounded and does no t reach the apex 
of the nose. 

The chief muscles acting upon the external nose are the compressors 
and dilators o f the nostrils and the depressors and elevators o f the alae 

Fig. 2.—The external nose. (1) Nasal bone; (2) Frontal process 
of maxilla; (3) Lateral cartilage; (4) Greater alar cartilage; (5) Lesser 
alar cartilages; (6) Fatty tissue of ala nasi. 

nasi. T h e y are supplied b y the facial nerve . In mouth-breathers the 
dilators and elevators tend t o a t rophy from disuse, so that the anterior 
nares b e c o m e narrow and slit-like. 

T h e external nose receives its blood-supply f rom the external maxi l la ry 
(facial) and ophthalmic arteries, while the veins communica t e wi th the 
anterior facial and ophthalmic veins, the latter being tributaries o f the 
cavernous b l o o d sinus. T h e main lymphatic vessel fol lows the course o f 
the anterior facial vein. I t receives lymphat ics f rom the anterior part 
o f the nasal mucous membrane and ala nasi, and opens in to the sub­
maxil lary lymph-glands, bu t other lymph-vessels f rom the external nose 
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course laterally and communica te with the anterior auricular lymph-
glands. 

Through the in tercommunicat ion between the mucosal and cutaneous 
lymphat ic network, lupus of the anterior part o f the nasal mucous m e m ­

brane m a y spread to the alae nasi 
and the skin cover ing the face. 

II. THE NASAL CAVITY 
(CAVUM NASI). 

The Lateral Wall of the Nasal 
Cavity.—The lateral wall o f the nasal 
chamber presents an irregular appear­
ance due t o the convolu ted arrange­
ment o f the three nasal conchge. The 
superior and middle conchae consti-

Fiq. 3.—The external nose, (l) Lateral . . .v j- i ν Λ· Α.Λ^ Λ i. i 
crus of greater alar cartilage ; (2) Medial tutC t h e mCQial SUriace Ol t h e Jatcrai 

T:^^.S'X o f í a A V s e ? t U " r ! I J '^^' ° f *he e thmoid bone , the conchen 
Fatty tissue of ala nasi. elhmoidahfi, o f whicli they form an 

integral part (ethmo-turbinated bones). 
The middle concha , which forms an a t tachment anteriorly with the 
ethmoidal crest or agger nasi on the medial aspect o f the frontal process 
o f the maxilla, projects downwards from the lateral e thmoid mass and 
thus overhangs and conceals the superior part o f the middle meatus . 
The inferior nasal concha is a separate bone , articulating mainly with 
the maxil la (maxillo-iurbinated bone) (Fig. 4 ) . 

E a c h nasal concha overhangs a channel or meatus corresponding in 
length t o the concha beneath which it is situated. Thus , the superior 
meatus, wi th a general direction backwards and downwards , is confined 
to the posterior third o f the lateral wall, its anterior end terminating in 
a cul-de-sac. The middle meatus, commenc ing at the posterior naris, is 
directed forwards for abou t two-thirds o f the length o f the lateral wall , 
communica t ing anteriorly wi th the atrium meatus nasi, a slightly depressed 
area immediate ly a b o v e the nasal vestibule. One or more accessory 
ostia o f the maxil lary sinus m a y be seen occasional ly in the posterior 
part o f the middle meatus (Fig. 4 ) . 

The inferior meatus, corresponding t o the ñoor o f the nasal cav i ty , 
extends f rom the anterior t o the posterior naris. A fourth and very 
small meatus m a y lie a b o v e and parallel t o the superior meatus as a 
g roove in the lateral wall o f the spheno-ethmoidal recess. This recess is a 
shallow but well-defined ho l low between the posterior end o f the superior 
concha and the anterior aspect o f the b o d y o f the sphenoid bone . T h e 
space or cleft intervening between the medial surfaces o f the conchae 
and the septum o f the nose, and extending f rom the roof t o the floor o f 
the nasal cavi ty , is named the common meatus. The por t ion o f it which 
intervenes between the ethmoidal conchae and the septum is te rmed the 
olfactory sulcus (see Fig. 15). 

The superior and middle meatuses derive clinical impor tance from 
the fact that the paranasal sinuses communica te wi th them b y means o f 
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Fig. 4.—Lateral wall of left nasal cavity, showinsr the conchse or turbinated bodies, the 
meatuses, and spheno-ethmoidal recess. (1) Right sphenoidal sinus ; (2) Sphenoidal ostium ; 
(3) Left sphenoidal sinus ; (4) Superior meatus ; (5) Inferior meatus ; (6) Inferior concha ; 
(7) Accessory ostium ot maxillary sinus; (8) Middle concha; (9) Superior concha ; (1Q) Frontal 
sinus; (1i) Ostium of posterior ethmoidal cells; (12) Spheno-ethmoidal recess. 

cell o f the e thmoid labyrinth (bulla ethmoidalis) and, anterior and inferior 
to it, the well-defined curved free margin o f the uncinate process o f the 
e thmoid (processus uncinatus). Be tween these t w o structures there is 
a narrow interval, the semilunar gap (hiatus semilunaris) which serves 
as a communica t ion betΛveen the middle meatus and a small triangular 
shaped channel or gutter, the semilunar groove ( infundibulum e thmoidale) , 
bounded superiorly b y the inferior surface o f the bulla, and inferiorly 
and medial ly b y the lateral surface o f the uncinate process . Poster ior ly 
and inferiorly, the semilunar g r o o v e is c losed b y a b o n y lamina con­
necting the posterior end o f the bulla wi th the uncinate process . The 
ostium maxillare communica tes wi th the mos t inferior par t o f the 
infundibulum. Superiorly and anteriorly the infundibulum m a y terminate 

small ostia. The posi t ion o f these openings is well seen in Figs, 4 and 5. 
The inferior meatus receives at its anterior end the opening o f the naso­
lacrimal canal, situated under c o v e r o f the inferior concha and close t o 
the a t tachment o f that bone t o the lateral nasal wall . 

As the middle meatus requires closer inspection, the a t tachment of 
the middle nasal concha must be d ivided throughout its entire length 
and the overhanging por t ion r e m o v e d , so as t o bring into v iew 
the whole surface area o f the meatus. This has been done in Fig, 5. 
T w o prominent structures are thus seen ; the c o n v e x surface o f the bulla 
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Fig. δ.—Lateral wall of left nasal cavity with the middle concha removed along the liue 
indicated by + ; the lateral wall of the middle meatus is exposed, and the position of the ostia 
of the sinuses is indicated by arrows. (1) Right sphenoidal sinus; (2) Sphenoidal ostium ; 
(3) Left sphenoidal sinus ; (4) Superior meatus; (5) Inferior meatus ; (6) Inferior concha; 
(7) Accessory ostium of maxillary sinus; (8) uncinate process; (9) Ethmoidal bulla; ( io) 
Infundibulum or semilunar groove; (11) Naso-frontal duct; (12) Left frontal sinus; 
(13) Superior concha; (14) Ostium of posterior ethmoidal cells ; (1 5) Spheno-ethmoidal recess. 

and in the calibre o f its lumen, consequent upon the irregular deve lop­
ment o f the e thmoidal cells surrounding it, and, for this reason, access 
to the frontal sinus b y p robe or catheter passed from the nasal cav i ty 
m a y b e c o m e somewhat difficult. 

The Septum Nasi, or medial wall o f the nasal cavi ty , is in part osseous 
and in part cartilaginous. (Figs. 7, 8.) I t is formed mainly b y the per­
pendicular plate o f the e thmoid superiorly and posteriorly and b y the 
vomer inferiorly and posteriorly, while the septal cartilage, anteriorly, 
fills in the angular interval be tween these t w o bones . The fol lowing 
additional b o n y processes comple te its structure ; the frontal spine and 
the crest o f the nasal bones anteriorly and superiorly, the rostrum o f 
the sphenoid posteriorly and, in the median plane inferiorly, the nasal 
crests o f the maxillae and palatine bones. The cartilage o f the septum 

in one o f t w o ways . In abou t one-half o f the heads examined a b o n y 
lamina connects the anterior end o f the uncinate process with the bulla ; 
here the semilunar g roove receives the os t ium o f an anterior e thmoidal 
cell . In these cases the frontal sinus opens directly into the middle 
meatus anterior t o the semilunar g roove (Fig. 5 ) . In the remainder 
o f the heads this channel is cont inued upwards t o the os t ium frontale 
as the naso-frontal duct (Fig. 6 ) . This duc t varies somewhat in its direction 
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Fig. 6.—Lateral wall or right nasal cavity with the superior and middle conchas removed; 
the infundibulum and naso-froutal duct are continuous ; the uncinate process has been turned 
down in order to show the maxillary sinus ostium. (1) Right frontal sinus; (2) Kaso-frontal 
duct; (3) Ethmoidal bulla ; (4) Infundibulum or semilunar groove ; (5) Maxillary ostium ; 
(6) Superior meatus; (7) Right sphenoidal sinus; (8) Spheno-ethmoidal recess ; 
(9) Posterior ethmoidal cells; (IQ) Anterior ethmoidal cell. 

The Roof o f the nasal cav i ty is very narrow save in its posterior par t ; 
anteriorly, it is formed b y the nasal and frontal b o n e s ; in its midd le 
port ion b y the cribriform plate o f the e thmoid bone , which is perforated 
b y the foramina transmitting the branches o f the ol factory nerve, the 
nasal nerve and the ethmoidal vessels ; and posteriorly, b y the b o d y 
o f the sphenoid bone . 

The Floor o f the nasal cav i ty , wh ich is shorter and wider than the roof , 
is nearly horizontal f rom before backwards , b u t is slightly c o n c a v e 
transversely. I ts transverse diameter measures 1 c m . 

The mucous membrane o f the inferior concha consists o f a layer ol 
fairly dense connect ive tissue containing the larger blood-vessels and 
some unstriped muscle fibres ; in addit ion, it contains an erectile tissue 
layer made up o f thin-walled blood-vessels o f irregular size and shape : 
this is better developed at the anterior and posterior ends o f the concha 

is strengthened anteriorly b y the medial part o f the greater alar 
cartilages, and along its inferior margin b y the vomeronasa l cartilages. 
The main arterial supply t o the septum nasi is der ived f rom the septal 
branch o f the sphenopalatine artery which courses a long the surface o f 
the vomer ; it anastomoses at the anterior inferior par t o f the septum 
with the great palatine artery (superior palatine) and with the septal 
branch o f the superior labial (coronary) artery (Fig. 8 ) . The site o f 
anastomosis constitutes the 'b leeding area ' o f the septum. 
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and along its inferior border than elsewhere. A long the periosteal aspect 
of the mucous membrane , and also beneath the epithelial basement 
membrane, is a layer o f elastic fibres with similar fibres running radially 
between them. T h e whole constitutes an elastic tissue framework which 
causes the mucosa t o return t o its normal size when the vascular engorge­
ment o f the erectile tissue has passed off. T h e surface epithelium is ol 
the columnar ciliated t ype and beneath it are several layers o f cubical 
cells resting upon the basement membrane . The racemose mucous glands 
lie beneath the latter, their ducts passing through it and opening upon 
the surface. (See Figs, 24 and 35, p p . 26 and 39.) 

Fig. 7.—Left side of the nasal septum, covered with mucous membrane, showing an oblique 
septal crest at the junction of the vomer with the cartilage of the septum. ( i ) Left frontal 
sinus ; (2) Septum of the nose ; (3) Nasopharyngeal cavity ; (4) Left sphenoidal sinus. 

The mucous membrane o f the middle concha , while resembling 
generally that o f the inferior, differs in the fact that it does no t contain 
the same amoun t o f erectile tissue, while in general structure it is looser 
and more delicate. 

The sensory nerve-supply (Figs, 8, 9) o f the nasal mucous membrane is 
furnished mainly b y the maxil lary division o f the trigeminus through the 
branches arising from the sphenopalatine ganglion (Meckel) , which is 
situated in the superior part o f the pterygopalat ine fossa in close proxi ­
mi ty to the sphenopalatine foramen. " The foramen lies at a poin t just 
posterior t o and immediately a b o v e the posterior t ip o f the middle 
concha " (Sluder). The ganglion m a y be found as close as 1 or 2 m m . t o 
the nasal mucosa , or separated from it at a distance o f 9 m m . T h e 
anterior por t ion o f the lateral wall and o f the nasal septum receives its 
supply from the ophthalmic nerve through its lateral and medial nasal 
branches. The infra-orbital nerve or terminal branch o f the maxil lary 
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Fig. 8.—Right side of the nasal septum, showing the 
nervous and arterial supply, and the * bleeding area' of the 
septum anteriorly and inferiorly. (1) Right nasopalatine 
nerve; (2) Olfactory nerve branches; (3) Medial nasal 
nerve; (4) Septal posterior nasal artery from spheno-pala-
tine ; (5) Anterior and posterior ethmoidal arteries; (6) Great 
palatine artery ; (7) Septal branch of superior labial artery. 

nerve through its anterior dental branch supplies the anterior end o f the 
inferior concha and adja­
cent nasal floor. 

Secretory nerve fibres 
supplying the various 
glandular structures and 
the involuntary muscle 
tissue be long t o the auto­
nomic nervous sys tem. 
The au tonomic nervous 
system consists o f t w o 
parts which are anatomi­
cally and physiological ly 
dis t inct—namely (1) the 
sympathet ic and (2) the 
parasympathet ic . T h e 
p a r a s y m p a t h e t i c fibres 
arise in part f rom the 
brain §tem and in part 
from the sacral region o f 
the cord , the sympathet ic 
fibres taking origin f rom 
the spinal cord alone. 
The former set o f fibres 
is conta ined in the third, seventh, ninth, tenth and eleventh cranial 

nerves, and innervate 
the blood-vessels o f the 
m u c o u s membrane o f 
the mou th , throat , nose, 
paranasal sinuses, the 
salivary glands and the 
glands and musculature 
o f the trachea and 
bronchi . T h e parasym­
pathet ic fibres, which 
cont ro l vasodilatat ion 
and secretion within 
the nose, are conta ined 
in the trunks o f the 
s e Λ ^ e n t h a n d n i n t h 
nerves and are distri­
bu ted b y w a y o f the 
sphenopalat ine ganglion 
{Fig, 9 ) . T h e sympa­
thet ic fibres have a 
direct ly oppos i te ac t ion . 
T h e y control vasocon­
striction, bu t their dis-

Fig. 9.—Innervation of the lateral nasal wall. (1) Spheno­
palatine ganglion (Meckel); (2) Posterior palatine nerve; 
(3) Middle palatine nerve; (4, 5) Nasopalatine nerve; (6) 
Lateral nasal nerve ; (7) Olfactory tract and branches; (8) Pos­
terior-superior lateral nasal nerve; (9) Anterior palatine nerve. 

tr ibution and m o d e o f act ion are no t y e t fully e lucidated. 
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The olfactory nerves, some twen ty filaments in number , der ived from 
the olfactory bu lb lying upon the cribriform plate, enter the nasal cav i ty 
through foramina piercing the osseous plate ; they are distributed in a 
network lying in the mucous membrane cover ing the upper third o f 
the nasal septum, nearly the whole o f the opposed medial surface o f the 
superior concha and a small part o f the medial surface o f the middle 
concha anteriorly (Figs. 8, 9 ) . 

The perineural sheaths o f the olfactory nerve filaments—erroneously 
described as l y m p h sheaths—communicate directly with the pia-arachnoid 
spaces. This communica t ion has been demonstrated experimental ly in 

animals and young human 
subjects b y injecting the 
spaces with coloured mate­
rial which passed doΛvnwards 
through the cribriform fora­
mina transmitting the olfac­
to ry nerves. Conversely, 
infection o f the perineural 
sheaths from a pr imary sep­
t ic focus within the nose has 
been demonstrated micro­
scopical ly in patients dy ing 
o f acute purulent leptomen­
ingitis, following intranasal 
operations during which the 
sheaths have been torn. The 
pus traced upwards within 
the sheaths has been found 
directly cont inuous with the 
pus in the soft membranes . 

The olfactory area o f the 
nasal cav i ty is, therefore, 

i^y,. lU.-Dissection of pharynx. (1) Tensor paiati ^ Potcutial danger ZOnc. This 
(2) Levator palati ; (3) Uartilage of Eustachian tube; (4) fact should b c b o m c in mind 
Superior constrictor; (5) Salpingopharyngeus: (6") Uvula; , . j.u 
(7) Palatine tonsil; (8) Palatopharyngeus; (9) Pharyngo- Wiien Opcratmg OU the Ctil-
epiglottic fold; (10) Upper aperture of larynx; (11) moidal CcU labvrinth (SfC 
Superior laryngeal nerve; (12) (Esophagus; (13) Orico- '""l^^^ ^^^^ iduy imt i i . ^oec 
arytenoideus posticus; ( M ) Posterior border of thyreoid Fig. 41 , p . 47.) 
cartilage; (15) Internal pterygoid; (16) Tongue; (17) . / j.u ii 
Stylopharyngeus; (18) Stylohyoid; (19) Digastric. 1 he VCinS iVOm the WallS 

of the nasal cav i ty pass for 
the mos t part through the sphenopalatine foramen and terminate in the 
pterygoid plexus, bu t branches jo in the superior ophthalmic vein in the orbi t , 
and anteriorly there is intercommunicat ion wi th the anterior facial vein. 

The lymphatic vessels o f the mos t anterior part o f the nasal mucosa 
pass forwards and, joining the cutaneous lymphat ics o f the nasal vesti­
bule, a c c o m p a n y the anterior facial vein and enter the submaxil lary 
glands ; the efferents of these glands drain into the superior deep cervical 
glands. The lymphat ics f rom the rest o f the nasal mucous membrane 
pass backwards and, finally, enter the medial superior deep cervical glands, 
some of them in their course passing through the retropharyngeal glands. 
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The main functions o f the nasal cavities are o l fac tory , respiratory 
and voca l . W i t h the sense o f smell there is int imately b o u n d u p the 
power o f appreciating flavours, a sensation which is popular ly ascribed 
to taste. Through nasal respiration the air is warmed , mois tened and 
filtered. U p o n the pa tency or otherwise o f the nasal and post-nasal 
cavities the resonance o f the vo ice is largely dependent . 

III. THE NASOPHARYNX (PARS NASALIS). 

T h e nasopharynx (pars nasalis, Figs. 10, 11) , with the except ion o f 
the floor, which is formed b y the soft palate, has rigid and i m m o v a b l e 
boundaries. The roof, formed b y the 
b o d y of the sphenoid bone and basi-
occipi ta l , curves downwards and back­
wards so as t o become cont inuous 
with the posterior w a l l ; the latter 
is a lmost vertical and is formed b y 
the upper cervical vertebrae, c lothed 
b y the prevertebral muscles and the 
mucosa , which is l ined for the m o s t 
part b y columnar ciliated epi thel ium. 
On the roof and posterior wall in 
y o u n g children lies an aggregat ion o f 
lympho id tissue known as the pharyn­
geal tons i l ; ' a d e n o i d s ' , so c o m m o n in 
ch i ldhood , is the name applied t o en­
largement o f this structure (see Fig. 77). 
Anter ior ly the nasopharynx c o m m u ­
nicates with the nasal cavities through 
the posterior nares or choanae, which 
are separated f rom each other b y the 
septum nasi. The lateral wall o f the 
nasopharynx is o f impor tance , as here 
is situated on either side the orifice o f 
the audi tory tube (Eustachian t ube ) . 
The opening, which is directed d o w n ­
wards, forwards and medial ly , pre­
sents a funnel-shaped appearance and is bounded superiorly and 
poster ior ly b y the salient rounded ridge o f the torus tubarius (Eustachian 
cushion) formed b y the project ion o f the cartilage which partially 
surrounds the Eustachian tube . The ost ium tubae (Eustachian orifice) 
is situated jus t superior t o the plane o f the hard palate. The mucosa 
lining the tube is directly cont inuous with that o f the nasopharynx, and 
is likewise covered b y ciliated epithelium. I t is well supplied with 
mucous glands, and in the submucous layer there is, in early life, an 
aggregation o f lymphoid tissue. Immedia te ly poster ior t o the Eustachian 
cushion is a deep depression known as the recessus pharyngeus (fossa o f 
Rosenmüller) . (See also Chapter X I V . ) 

Fig. 11.—Anatomical divisions of the 
pharynx. (A) Nasal pharynx (pars 
nasalis); (B) Oral pharynx (pars oralis); 
(C) Laryngeal pharynx (pars laryngea). 
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IV. THE PARANASAL SINUSES (SINUS PARANASALES). 

The paranasal air sinuses, arranged in pairs, are situated in relation to 
each nasal cav i ty . T h e y m a y be appropr ia te­
ly studied, bo th on anatomical and clinical 
grounds, as comprising t w o groups, the 
anterior and the posterior. The former in­
cludes the maxil lary sinus (antrum Highmor i ) , 
the anterior ethmoidal cells, and the frontal 
sinus, cavities communica t ing with the middle 
meatus o f the nose under cove r o f the 
concha nasalis media (the middle turbinal) . 
The posterior group contains the posterior 
ethmoidal cells and the sphenoidal sinus, 
communica t ing with the superior meatus a n d 
with the small spheno-ethmoidal recess on the 
lateral nasal wall immediately above the meatus . 

The posi t ion o f the various openings or 
maxillary sinus lies medially to Qstia are represented in Figs. 4 and 5, a n d a 
the infra-orbital canal: the max- -.· . · i •, . 

s tudy o f the dissection renders a detailed 
description unnecessary. 

The sinuses are lined b y mucous membrane 
continuous through the ostia with that cover -
The lining epithelium consists o f ciliated 

Fig. 12.—Coroual section of 
the right maxilla during the period 
of the first dentition ; the small 

ilia consists largely of cancellous 
bone. (1) Infra-orbital canal; 
(2) Right maxillary sinus ; ( 3 ) 
Second molar tooth. 

ing the nasal cavi ty , 
cylindrical cells. A few mucous 
glands are found scattered in 
the deeper connect ive tissue ; 
an aggregation o f these glands 
is me t with in the neighbour­
h o o d o f the ost ium o f the sinus. 
The sinuses p robably assist in 
developing the resonance o f the 
vo ice . 

The Maxillary Sinus (Antrum 
Highmori).—This cav i ty is pre­
sent at birth as an ou tgrowth 
from the middle meatus. Associ­
ated with the enlargement o f the 
maxil lary bone b y the deposit ion 
o f cancellous osseous tissue be ­
tween its palatal and orbital 
surfaces, there is a s lowly p ro ­
gressive absorption o f the same 
on the medial nasal aspect o f 
the maxilla. In this w a y the 
sinus gradually increases in size, 
extending outwards into the 
b o d y o f the upper j a w . and 
reaching its m a x i m u m dimen­
sions about the 25th year, after 

Fig. 13.—Coronal section of the right maxilla 
of an adult, showing the fully developed maxillary 
sinus. The floor of the sinus is on a lower plane than 
that of the nasal floor; the molar fang projects into 
the cavity of the sinus. (1) Infra-orbital canal; (2) 
Right maxillary sinus; (3) First molar tooth: 
(4) Maxillo-ethmoidal cell. 
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the eruption o f the last permanent molar too th (Figs. 12, 13). In the 
first year o f life the b o d y o f the maxil la is occupied mainly b y the dental 
sac, the sinus being confined t o a relatively small area lateral t o the 
middle meatus. Between the final eruption o f the temporary teeth 
at the end of the 2nd year and the commencemen t o f the appearance o f 
the permanent teeth in the 7th year, the cav i ty assumes considerable 
dimensions, so that in a child o f 7J years it m a y measure | in. in its 
transverse diameter, 1 in. vertically, and 1 | in. in its antero-posterior 
depth. The antrum m a y thus ve ry early attain surgical importance, and 
pus has been evacuated from it in the third and fourth years. 

The sinus is somewhat pyramidal in shape ; its roof, in the adult, 
is formed b y the floor o f the orbit , which is traversed from behind 
forwards b y the infra-orbital canal 
transmitting the nervus maxillaris 
(maxil lary nerve) and its accompany ing 
vessels. The floor is the alveolar or 
dentary border o f the maxilla and 
therefore bears an important relation 
t o the teeth and their sockets . After 
eruption o f the permanent teeth, it 
occupies a lower level than the plane o f 
the nasal floor and, in a wel l-developed 
sinus, the floor extends from a poin t 
a b o v e the roo t o f the first premolar 
backwards over the roots o f the third 
molar . Variations in the size o f the 
sinus alter these dental relationships. 
The thickness and the density o f the 
bone between the teeth roots and the 
sinus cav i ty vary, dehiscences or gaps 
sometimes being found in it. Dental 
infection o f the sinus is p robab ly o f less 
frequent occurrence than nasal infection 
(according t o C. J. Lewis and Logan 
Turner, in only one-third of the cases). 
Transverse ridges o f bone m a y be found 
in the floor o f the sinus, thus producing alveolar pockets o f varying depth . 

The posterior wall is a thin plate o f bone separating the cav i ty from 
the infratemporal and pterygopalat ine fossae (zygomat ic fossa). T h e 
antero-loieral or facial wall is limited laterally b y the zygomat ic process 
and medial ly b y the canine ridge which, in a sinus o f average dimensions, 
is the surface indication o f the junct ion o f the nasal and facial walls o f 
the cavi ty . The interval be tween the canine and zygomat i c processes 
is the canine fossa, in the upper part o f which is the infra-orbital foramen. 

W h e n the sinus is opened through the facial wall, the canine and 
zygomat ic ridges should be defined : if the facial wall is markedly 
concave , then the canine ridge does no t define the nasofacial angle of 
the sinus, but lies anterior t o it, the cav i ty o f the sinus being reduced 
in size (Fig, 14). In these circumstances the surgeon should open the 

Fig. 14.—Left maxilla showing a 
marked concavity of the facial wall with 
consequent encroachment upon the cavity 
of the sinus. The dotted line indicates 
the nasofacial angle of the maxillary 
sinus. (1) Canine ridge; (2) Canine 
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cavi ty nearer the zygomat ic process and carefully enlarge the opening 
forwards in the medial d i rec t ion ; thus it is possible t o avo id open ing 
directly into the nasal cav i ty . 

The medial or nasal imll, the base o f the pyramid, is subdivided into 
an upper and lower segment, demarcated from each other b y the plane 
o f a t tachment o f the inferior concha . The lower segment, osseous 
throughout , forms the lateral wall o f the inferior nasal meatus . T h e 
bone is thinnest immediately be low the a t tachment o f the concha , and in 
that situation offers least resistance t o the passage o f the trocar when 
the sinus is explored through the anterior naris. The upper segment 
of the nasal Aval] is the lateral boundary o f the middle meatus, osseous 

anteriorly bu t membran-
^ ous in its posterior half. 

The opening o f the sinus 
(ostium maxillare) is situ­
ated in the middle meatus 
and lies immediately be­
neath the roof o f the 
antrum, u n f a v o u r a b l y 
placed for drainage o f the 
cavi ty in the erect posture 
(Fig. 15) . W h e n viewed 
from the nasal aspect the 
ost ium is seen in the low­
est part o f the semilunar 
g r o o v e (see Fig. 6 ) . One 
o r more accessory ostia 
are sometimes found in 
the membranous part o f 
the meatal w a l l ; they 
are placed posterior t o 
and o n a plane inferior t o 
the normal ost ium, thus 
favouring drainage in a 
backward direction when 
the cav i ty is infected 
(see Fig, 4 ) . 

Variations in the size 
o f the sinus are m e t with, 
which m a y lead t o con­

siderable asymmetry if unilateral. Diminut ion in size m a y be caused b y 
insufficient absorpt ion of the cancellous structure of the maxilla, so that 
the walls o f the sinus are thicker than n o r m a l ; or it m a y be the result 
of undue approximat ion o f the facial and nasal walls. These variations 
interfere with the diagnostic illumination tests and will influence 
operative procedures on the sinus. On the other hand, the cav i ty m a y 
exceed the average dimensions and show a pronounced deve lopment of 
the alveolar recess and an extension into the hard palate beneath the 
floor of the nose. 

Fig. 15.—Coronal section through the nasal cavities and 
maxillary sinuses on the plane of the ostia of the sinuses 
(viewed from behind). (1) Left frontal sinus; (2) Left 
anterior ethmoidal cell; (3) Olfactory sulcus; (4) Right 
anterior ethmoidal cells ; (5) Right frontal shius ; (6) Eth­
moidal bulla; (7) Hiatus semilunaris; (8) Infundibulum 
or semilunar groove ; (9) Uncinate process ; (1 0) Middle con-
chal cell; (11) Middle meatus ; (12) Inferior concha ; (l 3) 
Maxillary sinus; (14) Inferior meatus. 
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Osseous ridges and incomple te b o n y parti t ions occas ional ly cross trans­
versely the floor o f the sinus ; bu t comple te subdivis ion into an anterior 
and posterior cav i ty , p roducing true anatomical dupl icat ion o f the sinus, 
is ve ry rare. W h e n present, it is the result o f t w o deve lopmenta l out­
growths from the middle meatus , b o t h cavit ies communica t ing with 
that channel . Apparen t dupl icat ion is somet imes m e t wi th , where a 
horizontal b o n y parti t ion subdivides the sinus, usually in its posterior 
part , into an upper and lower c av i t y . In these cases the os t ium o f the 
former communica tes wi th the superior meatus , the air space being a 
large posterior maxi l lo-e thmoidal cell, while the lower cav i ty is the true 
antrum and communica tes wi th the middle meatus . 

The Frontal Sinus (Sinus Frontalis).—The frontal sinus develops 
soon after birth as an upward prolongat ion o f the frontal recess situated 
in the middle meatus. As the result o f the absorpt ion o f the cancellous 
tissue between the t w o tables o f the frontal bone , the cav i ty extends for 
a varying distance into its frontal and orbital plates and occupies an 
area a b o v e the roo t o f the nose and the supra-orbital margin. T h e 
deve lopment o f the cav i ty in the early years o f life is subject t o 
considerable variation, bu t a well-formed sinus has been recognized 
and opened for the relief o f suppuration between the third and fourth 
years. 

The sinus is somewhat pyramidal in shape and presents, usually, a 
vertical or frontal port ion and a horizontal or orbital part . I t has three 
walls, and a septum or partition which intervenes between the t w o sinuses. 
The anterior wall, formed b y the c o n v e x outer table o f the frontal bone , 
varies in thickness and frequently contains mar row spaces ; the posterior 
or cerebral wall, in part vertical and in par t horizontal , is thinner and 
consists mainly o f c o m p a c t b o n e ; the inferior wall o r floor—^the thinnest 
of the three—lies in the horizontal plane and forms part o f the orbital 
roof. Medial ly, the sinus overlies the anterior e thmoidal cells, and 
laterally, the cav i ty o f the orbit , the extent o f this area vary ing wi th 
the deve lopment o f the horizontal por t ion o f the sinus. T h e septum, as 
a rule a thin b o n y partition, intervenes be tween the t w o sinuses. It 
m a y o c c u p y the median plane throughout its whole length, b u t it is 
subject t o considerable deviat ion t o the right or left, thus producing in 
some cases marked asymmet ry o f the t w o cavit ies. 

T h e ostium frontale is situated in the floor o f the sinus in relation t o the 
medial or ethmoidal por t ion and is thus advantageously placed for the 
drainage o f inflammatory products . 

One or bo th frontal sinuses m a y be absent (in 17 per cent o f European 
crania—Logan Turner) . 

The sinus, bo th in its vertical and horizontal parts, varies in size in 
different individuals. I t m a y be a shallow cav i ty confined t o a small 
area a b o v e the roo t o f the nose, or it m a y extend laterally into the base 
of the zygomat ic process o f the frontal bone (external angular process) ; 
and vertically it m a y reach the frontal tuberosi ty or eminence. Similarly, 
the horizontal por t ion is subject t o great variation, being l imited in one 
case t o the medial third o f the orbital roof, in another extending poster­
iorly as far as the apex o f the orbi t and laterally to the zygomat i c 
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process. A n air-cell in the crista galli o f the ethmoid bone has been 
found t o communica te with the frontal sinus (Ladislaus Onod i ) . Thus , 
the relations o f the sinus t o the frontal lobes o f the brain and to the 
contents o f the orbit show considerable variation. The sinus m a y be 
irregularly subdivided b y incomplete b o n y partitions, and contain 
recesses and diverticula which m a y become pockets o f infection when the 
cavi ty is the seat o f suppurat ion. Variat ions m the frontal sinus m a y be 
studied on Flate I, 

The Ethmoidal Cell Labyrinth (Cellulae Ethmoidales).—The ethmoidal 
air-cells, some o f which are present at birth, arise as prolongations o f 

the nasal mucosa into 
the lateral mass o f the 
e t h m o i d b o n e . I n 
adult life they vary in 
number , size and shape. 
For clinical purposes 
they m a y be grouped 
as anterior and poster^ 
ior cells, communica t ing 
respectively with the 
middle and superior 
meatuses (see Figs. .5,6). 
The ethmoid labyrinth 
is placed antero-poster-
iorly along the entire 
superior half o f the 
nasal cavi ty , with the 
latter lying medial ly , 
and the orbit on its 
lateral aspect. 

Six walls can be dif­
ferentiated. The super­
ior or cerebral wall 
is completed b y the 
depressions or foveae 
on the ethmoidal edge 
of the orbital plate o f 
the frontal bone , and 
the inferior wall b y the 

medial margin o f the orbital plate o f the maxilla anteriorly and b y 
the orbital process of the palatine bone posteriorly. The lateral or orbital 
wall is fo rmed mainly b y the lamina papyracea o f the e thmoid, c o m ­
pleted anteriorly b y union with the lacrimal bone and posteriorly with the 
sphenoid bone , while the medial or nasal wall is formed b y the convolu ted 
ethmoidal conchae (superior and middle turbinated bones) . Anteriorly 
the labyrinth is comple ted b y the frontal process o f the maxil la, and 
posteriorly b y articulating with the sphenoidal spongy bone . The air­
spaces in each group intercommunicate, but the anterior cells are closed 
off from those of the posterior group . I t is no t u n c o m m o n to find 

Fig. 16.—Lateral wall of right nasal cavity. (1) Frontal sinus ; 
( 2 ) Cell of the agger nasi; (3) Sphenoidal sinus: (4) Large 
spheno-ethmoidal ceil; (5) Anterior ethmoidal cell. 



PLATE I 

VARIATIONS IN THE CONFIGURATION OF THE FRONTAL SINUS 

I 
(1) Frontal sinuses of average dimensions. (2) Left frontal sinus with recess at lateral 

angle. (3) Narrow right frontal sinus and very oblique intersinus septum. (4) Two small, 
almost symmetrical, frontal sinuses. (5) Left frontal sinus incompletely subdivided by a ver­
tical partition. (6) Large right frontal sinus beneath which lies a large orbito-ethmoidal cell. 
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the air-cells o f one or other group deve lop b e y o n d the boundaries just 
defined ; thus, superiorly and laterally one or more air-spaces m a y extend 
into the orbital plate o f the frontal bone , and thus lie posterior t o or 
underneath the horizontal port ion o f the frontal sinus (orbito-ethmoidal 
cells, Plate I, 6 ) , while another m a y project anteriorly into the medial 
port ion o f the floor o f the frontal sinus (bulla frontalis). In a considerable 
percentage o f skulls there is an extension anteriorly into the ethmoidal 
crest on the medial aspect o f the frontal process o f the maxil la ; this 
constitutes the cell or cells of the agger nasi (Fig, 16) . Inferiorly and 
laterally a cell or cells m a y invade the orbital plate o f the maxi l la 
(maxillo-ethmoidal cell, Fig, 13), and, if well developed, will simulate a 
double maxil lary sinus ( p . 15) . Occasional ly, t o o , a posterior e thmoidal 
cell is found invading the orbital process o f the palate b o n e (palato­
ethmoidal cell). N o t infrequently the mos t posterior o f the e thmoidal 
cells grows backwards into the sphenoidal spongy b o n e and intervenes 
between the basis cranii and the sphenoidal sinus placed inferiorly 
(spheno-ethmoidal cell, Fig, 16). In these cases the op t ic nerve m a y 
lie in ve ry close relation t o the posterior e thmoidal cell. Finally, 
pneumatization m a y take place in parts o f the e thmoid structure which 
are not , as a rule, cellular. One or more air-spaces occur in the middle 
concha , derived either f rom the anterior o r posterior par t o f the 
e thmoidal labyrinth (cellulce conchales, see Figs. 15 and 2 0 ) . These 
have been found in 20 per cent o f skulls ( L o g a n Turner ) . Ra re ly , the 
crista galli o f the e thmoid is a pneumat ic structure, the cell communica t ing 
wi th the air-spaces o f the anterior g roup . 

Ostia.—The cell-spaces o f the anterior g roup communica te wi th the 
middle meatus through several small openings under c o v e r o f the middle 
concha (see Fig, 5 ) ; the air-spaces o f the posterior g roup o p e n into the 
superior meatus, superior t o the middle conchal a t tachment , often b y 
one ost ium situated at the anterior ext remity o f the meatus, while a 
second m a y be found in the wall o f the spheno-ethmoidal recess a b o v e 
the superior meatus (see Fig. 5 ) . 

The ethmoidal labyrinth, in juxtapos i t ion to the orbi t , and separated 
from it b y a thin osseous parti t ion, sometimes perforated b y congenital 
defects, and through which venous channels conmiunica te wi th the 
ophthalmic veins, is a possible source o f orbital infection, and, indirectly, 
m a y be the starting-point o f thrombosis o f the cavernous b l o o d sinus. 
Further, through its central posi t ion in relation t o the other sinuses and 
its extensions into the bones wi th which it articulates, the suppurating 
e thmoid cells m a y infect the neighbouring air-spaces as a result o f the 
destruction o f the parti t ion walls . 

The Sphenoidal Sinus (Sinus Sphenoidalis).—The sphenoidal sinus 
occupies the b o d y o f the sphenoid bone . I t is sometimes recognized at 
birth as a small offshoot o f the nasal cav i ty and m a y attain the size of 
a bean as early as the 6th year. T h e cav i ty is subject t o considerable 
variations and m a y extend into the basi-occipital , the greater and lesser 
wings o f the sphenoid, and the base o f the p terygoid processes. W h e n 
the sinus is large, its walls are thin and its relationship t o a number o f 
the cranial nerves and vessels is correspondingly increased. T h e clinical 

2 
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importance o f the sphenoidal sinus rests mainly upon its cont igui ty t o the 
inferior surface of the brain and t o certain cranial nerves in its immediate 
neighbourhood. Thus, in relation to the roof or superior wall lie, f rom 
before backwards , the frontal lobe and olfactory tract, the op t i c c o m ­
missure, the hypophys is (pituitary b o d y ) , and sometimes the pons v a r o l i i ; 
while, close t o the angle formed b y the roof and the lateral wall o f the 
sinus, the op t ic nerve and the ophthalmic artery pass forwards t o the 
orbi t (Fig. 17). 

The lateral wall is cont iguous to the internal carotid artery and the 
cavernous b l o o d sinus ; in close 
contac t with its anterior part, 
where it forms the medial 
boundary o f the superior orbital 
fissure (sphenoidal fissure), are 
the third, fourth and sixth 
cranial nerves, and the oph­
thalmic division o f the trigemi­
nus. The ophthalmic veins pass 
through the same fissure in their 
course f rom the orbit t o the 
cavernous b lood sinus. Piercing 
the roo t o f the greater wing 
which projects f rom the lower 
part o f the lateral aspect o f the 
b o d y o f the sphenoid is the fora­
men ro tundum, transmitting the 
maxil lary nerve (superior maxi l ­
lary division o f fifth), and lying 
posteriorly and slightly lateral 
t o it is the foramen ova le , 
t ransmitt ing the mandibular 
nerve (inferior maxi l lary divis ion 
o f fifth). 

In relation t o the floor o f the 
air-sinus, and traversing the roo t 
o f the pterygoid process, is the 
pterygoid canal, in which lies 
the nervus canalis pterygoidei 
(Vidian nerve) formed b y the 

union of the greater superficial and deep petrosal nerves carrying the 
m o t o r and sympathet ic roots t o the sphenopalatine ganglion (Meckel) . 

The medial or internal wall is the intersinus septum and, owing t o the 
pronounced manner in which it m a y deviate from the median plane, the 
sinus o f one side, right or left, m a y c o m e into close relation with 
one or more o f the cranial nerves o f the opposi te side, so that hetero­
lateral symptoms and signs m a y deve lop in connect ion wi th inflammation 
in one sphenoidal sinus. 

The anterior wall, vertical in its superior part, inclines downwards and 
backwards t o meet the floor o f the sinus. Its lateral or e thmoidal 

Fig. 17.—Coronal section through the sphe­
noidal sinuses and posterior part of the nasal 
cavities (viewed from behind), showing the rela­
tion of some of the cranial nerves to the walls of 
the sinuses. (1) Middle cranial fossa; (2) Oculo­
motor nerve, iii; (3) Nasal septum; (4) Xerve 
of the pterygoid canal (Vidian nerve); (5) Maxil­
lary (superior maxillary) nerve, ν ; (6) Internal 
carotid artery ; (7) Abducent nerve, v i ; (8) Oph-
thahiiic nerve, v ; (g) Trochlear nerve, iv; (10) 
Ophthalmic artery; (11) Right optic nerve, i i ; 
(12) Sphenoidal ostium; (13) Left sphenoidal 
sinus ; (14) Left optic nerve, ii. 
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port ion articulates wi th the posterior end o f the lateral mass o f the 
e thmoid, and completes the e thmoidal cell labyrinth in this si tuation. 
In some instances, the inferior part o f the anterior wall m a y form a 
partition between the sphenoidal and maxi l lary cavit ies. Its medial 
nasal por t ion contains the opening of the sinus. T h e ostium sphenoidale 
is situated as a rule in the superior part o f the nasal segment o f the 
anterior wall and, therefore, i t is no t well p laced for the drainage o f the 
cavi ty . Its posi t ion varies, however , b o t h in its relation t o the floor o f 
the sinus and t o the median plane. I t communica tes wi th the spheno­
ethmoidal recess, situated in the m o s t posterior and superior par t o f 
the nasal cav i ty . 

W h e n the sinuses are well developed, their osseous walls are correspond­
ingly thin and, in m a n y cases, dehiscences occu r in the b o n e ; 
consequently, inflanmiatory condit ions m a y affect one or more o f the 
contiguous nerves and g ive rise t o visual disturbances, paralysis o f orbital 
muscles, and neuralgia in the distribution o f the tr igeminus. Sept ic 
thrombosis o f the cavernous b l o o d sinus and basal leptomeningitis m a y 
compl ica te inflammation in the sphenoidal sinus. T h e presence o f such 
clinical condit ions as the a b o v e should d raw attention t o the possibi l i ty 
o f sphenoidal sinus or posterior e thmoidal cell disease as the et iological 
factor . 
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CHAPTER II. 

METHODS OF EXAMINATION. SYMPTOMS 
AND GENERAL TREATMENT. 

THE USE OF REFLECTED LIGHT. 

G O O D i l lumination is essential for the examinat ion o f the cavit ies o f 
the nose as well as those o f the pharynx , la rynx and ear. I t is therefore 
impor tan t that the student o f o to la ryngo logy should, at the outset,-
b e c o m e familiar wi th the use o f reflected light. Whi l e dayl ight is 
occasional ly advantageous if one wishes t o s tudy the natural co lour 
o f the parts affected, it is cus tomary t o e m p l o y an electric l amp , prefer­
ab ly a 100 wat t , gas-filled, frosted-glass g lobe , enclosed in a lantern fitted 
with a bull 's-eye condenser so as t o concentra te the rays, which are then 
reflected t o the area under inspection b y a forehead mirror. T h e l amp 
is p laced close t o the left side o f the patient 's head, that is, t o the right 
o f the examiner, and the r o o m should be darkened. 

T h e forehead mirror, p rov ided wi th a moderate-sized central aperture, 
should have a focal length no t exceeding nine inches, and should b e 
p rov ided wi th a frontal head-plate which m a y b e secured wi th a strap 
and buckle , or the mirror m a y be a t tached t o a spectacle frame or t o a 
vulcanite band b y a bal l-and-socket jo in t . B o t h o f the examiner ' s 
hands are thus free for purposes o f manipulat ion. In a patient 's house 
o r when the examinat ion has t o b e undertaken when he is in bed , an 
electric forehead l amp supplied wi th a small dry-cell ba t te ry will b e 
found mos t useful. 

The observer , having adjusted the forehead mirror so that it lies 
close t o his face, wi th the aperture oppos i te his right eye , should seat 
himself on a s tool slightly lower than the patient 's chair. 

T h e patient should sit well b a c k in a firm chair facing the examiner . 
A head rest is often ve ry useful and a foots tool will add t o the comfor t 
o f a pat ient o f short stature. 

ANTERIOR RHINOSCOPY. 

Some form o f nasal speculum must be selected ; o f the m a n y varieties 
devised b y different authorities, Thud ichum's is the pattern mos t c o m ­
m o n l y used in this count ry . I t consists o f t w o metal blades connec ted 
b y a l oop o f steel which tends to keep them apart . W i t h the blades 
towards the patient, the l o o p should be firmly grasped between the index 
finger and t h u m b o f the left hand (Fig. 18) ; the l o o p is control led b y 
pressure between the middle and ring fingers, so that the speculum is 
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int roduced closed and the blades are a l lowed t o separate on ly b y gradual 
release o f the pressure o f the control l ing fingers. Before in t roducing the 
speculum, the anterior nares and vest ibule should be inspected. T h e 
speculum is then in t roduced, the pat ient 's head being held erect , i.e., 
tilted neither up nor d o w n . On the lateral wall o f the nose, the eye is at 

once at t racted b y a rounded 
b o d y , red in co lour (Fig, 19) ; 
this is the inferior c o n c h a . 

Fig. 18.—Anterior rliinoscopy, witii tiie aid of 
Tliu dich urn's speculum. 

Fia. 19.—Appearances seen on 
anterior rhinoscopy, (a) Sulcus 
olfactorius; (&) Middle meatus ; c) 
Inferior meatus ; {d) Bulla ethmoid-
alii; (e) Middle concha ; (/) Proces­
sus uncinatus ; {g) Inferior concha. 

I f it is small, the observer 
will realize that he is looking 
at the anterior end o f a ledge 

which projects in to the nose f rom the lateral wall , and wh ich extends 
f rom the front right b a c k t o the poster ior nasal opening. T h e passage 
be low this b o d y is k n o w n as the inferior meatus o f the nose . In 
m a n y cases the inferior concha is so large tha t a satisfactory inspect ion 
o f the nose is no t possible, the septum and the anterior end o f the c o n c h a 
alone being seen in such cases. T h e enlargement m a y be due in part 
t o true hyper t rophy , the result o f chronic inflammation ; b u t it is fre­
quent ly p roduced b y engorgement o f the erectile vascular tissue o f the 
concha . In cocaine there is fortunately a drug wh ich enables us t o dis­
tinguish readily be tween these t w o forms o f en la rgemen t ; for, on apply ing 
a p ledget o f w o o l , soaked in a 10 per cent solut ion, within the nostril , 
the swelling due t o engorgement collapses, while tha t depending o n true 
hyper t rophy remains. 

On looking towards the median plane the septum is seen ; in order 
that a satisfactory v iew o f this structure m a y be obta ined , the pat ient 
should turn his head slightly t o the oppos i te side. T h e sep tum is rarely 
quite straight, bu t is usually more or less devia ted and generally presents 
crests or spurs, a c o m m o n posi t ion for these be ing parallel wi th the floor 
and opposi te the inferior concha . In order t o see the concha media and 
the middle meatus , i t is necessary for the pat ient t o tilt his head back­
wards ; the middle concha then c o m e s into v i ew . A s a rule the middle 
concha is narrower in shape and paler in co lour than the inferior c o n c h a , 
bu t it m a y be enlarged f rom swelling o f the mucosa or f rom the presence 
o f a large air-cell in the bone (Figs, 15 and 20 ) . 
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Lateral t o the middle concha , and between it and the inferior c o n c h a , 
the middle meatus o f the nose, which usually appears as a slit, can b e 
recognized. 

I t is sometimes possible to recognize, in the middle meatus , a fore­
shortened ridge in the anterior 
part, the processus uncinatus ; 
and a rounded b o d y , the bulla 
ethmoidalis , further b a c k (see 
Figs. 6 and 19) . 

I f the latter is well deve loped , 
an appearance is presented as o f 
t w o middle conchae, the lateral 
swelling being the bulla and the 
medial the real concha media . 
Be tween the concha media and 
the septum is a slit, Avhich is 
k n o w n as the sulcus olfactorius 
(o l fac tory cleft) . 

MEDIAN RHINOSCOPY. 

THE NASOPHARYNGOSCOPE. 

I t is no t possible b y anterior 
rh inoscopy t o see the superior 
meatus ; in order t o obta in a v i ew 
o f these parts, Kill ian devised a 
long-bladed speculum which can 
be in t roduced be tween the septum 
and the middle concha after the 
induct ion o f local anaesthesia. On 

opening the speculum, and so pressing aside these structures, a v iew o f 
the upper regions o f the nasal cav i ty m a y be obta ined. T h e o l fac tory 
cleft m a y be then explored and the spheno-ethmoidal recess m a y be 
inspected. B y passing the blades be tween the middle concha and the 
lateral wall o f the chamber the structures within the middle meatus are 
brought into v iew. Holmes ' s nasopharyngoscope , m a d e on the principle 
o f the cys toscope and in t roduced along the floor o f the nasal cav i ty , is 
sometimes used t o inspect the upper and posterior parts o f the cav i t y 
and o f the nasopharynx . 

Fig. 20.—' Cystic' enlargement of right middle 
concha and deviation of septum to left. 

POSTERIOR RHINOSCOPY. 

T h e successful performance o f posterior rh inoscopy offers the m o s t 
serious difficulties t o the beginner, while even the exper t m a y fail t o 
obta in a satisfactory v i ew . W h e n successful, however , this m e t h o d o f 
examinat ion is o f great value and it should therefore be practised 
assiduously (Fig. 21 ) . 

T h e mirror is s imply a small laryngeal mirror. Michel 's mirror has 
a tilting arrangement control led from the handle, bu t is difficult t o clean 
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and presents n o great advantage . T h e instruments required are a tongue 
depressor and a small post-nasal mirror, the former held in the left hand, 
the latter in the right. Lack ' s tongue depressor is the b e s t ; it consists 
o f a comparatively^ narrow metal b lade , ben t in the middle at r ight angles. 
T h e patient is asked t o open the m o u t h and slightly depress the chin ; 
the light is then adjusted as usual. The depressor is p laced firmly on the 
dorsum o f the tongue jus t b e y o n d the highest part and gent ly b u t steadily 
applied so as t o secure a v i ew o f the uvula and o f the faucial pillars. A 
small mirror is more easily manipulated than a large one , b u t a large 
mirror will naturally g ive a wider v i ew and m a y be used in a tolerant 
patient w h o has a capacious nasopharynx . 

T h e mirror, previously warmed to prevent condensat ion o f moisture , 
and held like a pen, is in t roduced, wi th the reflecting surface upwards , 
behind the soft palate, the pat ient meant ime breathing quiet ly through 
the nose . Care must be taken t o avo id touching the sensitive mucous 
membrane o f the palate, tongue or 
posterior wall o f the pharynx . Greater 
steadiness m a y be secured if the ring 
finger o f the examiner rests on the 
patient 's cheek and the ex tended little 
finger supports the patient 's chin. T h e 
examinat ion is naturally facilitated b y 
the previous appl icat ion o f 5 per cent 
cocaine solution, bu t this should be 
reserved for special cases. T h e mirror, 
when in correct posi t ion, should be 
tilted in various directions so as t o secure 
consecut ive pictures o f the structures 
in the nasopharynx. First o f all, the 
observer should see the posterior free 
margin o f the septum reflected in the 
median plane. I t is well t o l o o k for 
this first, for it serves as an excel lent 
guide t o the geography o f the parts , 
and it is also advisable a lways t o fo l low the same order in examining 
the remaining structures, nartiely, the r o o f o f the nasopharynx , the 
lateral wafls, including the orifices o f the tubae auditivae ( the Eustachian 
orifices), and the three conchae (see Plate III, 4 , p . 7 0 ) . 

The septum appears as a pale narrow ridge which frequently presents 
at the centre a symmetr ical thickening on either side ; at the upper end 
it becomes wider and merges into the vaul ted r o o f o f the nasopharynx . 
The latter is pale pink, smoo th and thin in the heal thy adult , b u t in 
the child often furrowed and thickened, f rom the presence o f the pharyngeal 
tonsil (adenoids—see Fig. 7 9 ) , wh ich is normal ly present in ch i ldhood . 

On the roof, immedia te ly anterior t o the posterior nasal opening is the 
greyish-white fold originally descr ibed b y W . G. Porter , w h o suggested 
that it was the remains o f the bucco-nasal membrane . This membrane 
m a y persist and consti tute the condi t ion k n o w n as congenital atresia o f the 
choana (Fig. 22 ) . On each lateral wall , the m o u t h o f the audi tory t u b e 

Fig. 21.—Posterior rhinoscopy. 
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Fig. 22.—Congenital unilateral atresia of the choana; view on posterior rhinoscopy. On 
the left side the normal appearances are seen. CNote the fold, white in appearance, on the 
roof of the choana on that side.) 

the middle meatuses are visible, bu t the inferior meatus is hidden f rom 
view b y the soft palate. F r o m behind, the conchae appear as greyish-
blue bodies , o f which the upper t w o lie diagonafly across each choana , 
while the inferior concha appears rounded, and seems t o rest on the 
soft palate . 

I t is sometimes impossible t o inspect the nasopharynx b y the m e t h o d 
described a b o v e , and in such cases the observer m a y make use o f a palate 
retractor ; for ordinary occasions , however , this is unnecessary, as suffi­
cient information m a y b e gained b y palpat ion. 

DIGITAL PALPATION OF THE NASOPHARYNX. 

Palpat ion is, in m a n y instances, a necessary adjunct t o inspection ; 
and in the anterior nares it m a y be performed readily, and wi thout 
discomfort t o the patient, b y using a slender p robe . B y this means the 
mobi l i ty o f an ob jec t , its consistence and its a t tachment m a y be ascer­
tained ; the sensibility o f the nasal mucosa m a y also be roughly tested 
and any sensitive areas detected. Palpat ion o f the nasopharynx is a very 
unpleasant experience for the patient and should be undertaken on ly 
when it is reafly necessary. 

The surgeon having washed his hands, stands behind the seated patient . 
H e holds the patient 's head against h im with the left arm, and the mou th 
being open he pushes the fold o f the cheek between the upper and lower 
teeth with his left forefinger so as t o prevent bi t ing (Fig. 23) . H e then 
rapidly inserts his right index finger into the mou th , across the right 

is readily seen b y directing the reflecting surface o f the mirror laterally. 
I t is on a level wi th the posterior end o f the inferior concha and is 
bounded behind, a b o v e , and in front b y a well-marked ridge, the orifice 
itself appearing as a distinct ho l low. This r idge or cushion varies in size 
considerably in different individuals, and behind it lies the depression 
called the pharyngeal recess (fossa o f Rosenmül le r ) . This recess is 
frequently filled b y a small adenoid mass. 

I f attention is n o w directed to the posterior nasal openings, the three 
conchal bodies m a y b e seen. I t will be remembered that , on anterior 
rh inoscopy, on ly the inferior and middle conchas can be inspected, each 
with its underlying meatus. On posterior rh inoscopy, the superior and 
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tonsillar region and behind the soft palate in to the nasopharynx . In 
this manner he rapidly palpates the roof, the orifices o f the audi tory 
tubes and the margins o f the choanae. After some pract ice he can 
determine the presence and amoun t o f adenoid vegetat ions, and recognize 

Fig. 23.—DigióaJ examination of tiie nasopharynx. 

any enlargement o f the posterior ends o f the inferior conchae, and other 
pathological condi t ions . 

I t is impor tant t o remember that , in the absence o f adenoid vegeta t ions , 
the r o o f o f the normal nasopharynx feels quite smoo th and firm. 

NASAL DEFENCES AGAINST INFECTION. 

Before proceeding t o enumerate the leading s y m p t o m s o f nasal disease, 
it m a y be convenient t o refer briefly t o the function o f the nose and its 
means o f defence against infection. 

A l though the nose is the seat o f the sense o f olfact ion its chief function 
is connec ted wi th respiration. T h e nasal cav i ty , together wi th its 
paranasal sinuses, is lined throughout wi th ciliated epi thel ium (Fig. 2 4 ) . 
In the submucous tissue are numerous glands which constant ly secrete 
mucus, while the middle and inferior conchae are largely c o m p o s e d o f 
a vascular erectile tissue. E a c h o f those structures has its impor tant 
function. A s the air enters the nose it follows a curved t rajectory, 
ascending t o the middle meatus then gradual ly descending t o the naso­
pharynx . During this transit it is warmed , mois tened and filtered b y 
the structures across which it passes. I t is warmed b y the vascular 
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conchae, is moistened b y the mucus , which is said to possess bactericidal 
properties, and is filtered b y the act ion o f the ciliated epithelium. 

R e c e n t research has p roved the impor tance o f ciliary act ion within 
the nose. The lining mucosa is covered b y a thin layer o f mucus , which , 
b y the act ion o f the cilia, is kept m o v i n g in the direction o f the naso­
pharynx . A n y interference with the cont inui ty o f the mucous coat ing 

Fig. 24.—Section of nasal mucous membrane showing the pseudo-stratified columna 
epithelium with well-marked cilia. 

or with the act ion o f the cilia will create a po in t o f entry for the organisms 
which are so numerous in the inspired air. 

Cessation o f ciliary act ion is caused b y drjdng, b y certain degrees o f 
heat and co ld , and b y the applicat ion o f cocaine and o f various antiseptics. 
In treating nasal disease, it is advisable t o conserve and to favour , as far 
as possible, the natural means o f defence a b o v e descr ibed. 

SYMPTOMS OF NASAL DISEASE. 

While it is no t p roposed at this present stage t o g ive details o f the 
numerous s y m p t o m s o f nasal disease, it m a y be useful t o remark briefly 
upon certain o f them, namely nasal obstruct ion, disturbances o f olfaction 
and o f vo ice , and ocular compl ica t ions . 
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Nasal Obstruction.—This is perhaps the commones t s y m p t o m o f nasal 
disease. I t m a y affect one or b o t h sides. I t m a y b e comple te or partial, 
cont inuous or intermittent, and m a y va ry in intensity or pass f rom side 
t o side according t o a tmospher ic con­
dit ions. In infants grave s y m p t o m s ψ ' . | 
m a y be p roduced owing to interference 
wi th the act o f suckling. In children 
the habi t o f mouth-breathing is soon 
acquired, and the open mou th , high 
narrow palate, project ing or c rowded 
teeth, vacan t expression and pinched 
nostrils consti tute a picture to which 
the name ' adenoid facies ' (Fig. 25) is 
applied, as adenoid enlargement is the 
mos t c o m m o n cause o f nasal obst ruc­
t ion in children. The imperfect aera­
t ion o f the chest in nasal obst ruct ion 
gives rise t o flat chest , round shoulders 
or p igeon breast. The secondary 
phenomena o f mouth-breathing are 
o f course less frequently found in the 
adult patient . 

Glossoptosis.—Adenoid facies does 
no t a lways indicate the presence o f 
adenoids and the open m o u t h m a y coexis t wi th nasal respiration. 
Imperfect deve lopment o f the lower j a w , favoured b y a supine posi t ion 
during suckling, gives rise t o the c o m m o n condi t ion described b y R o b i n 
as glossoptosis (Figs. 26 and 27 ) . T h e backward posi t ion o f the tongue 

Fig. 25.—Typical adenoid facies. 

Fig. 26.—Case of glossoptosis. 

tends to obst ruct the airway, jus t as m a y occu r during anaesthesia. 
Opening the m o u t h tends t o draw the tongue forward and is thus the 
natural means o f relieving the obs t ruc t ion . Nevertheless the air current 
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continues to take the nasal route. The patient is n o t a mouth-breather . 
[See Fig. 27.) 

Estimation of Nasal Obstruction.—The degree o f nasal obst ruct ion m a y 
be roughly estimated b y asking the patient t o close each nostril alter­
nately b y the gentle inward pressure o f his finger against the ala nasi, when 
the observer m a y estimate the vo lume o f the air current during respiration. 
A visible and more accurate me thod consists in asking the patient t o 
breathe through b o t h nostrils on t o a polished surface such as Glatzel 's 
mirror and noting the size o f each area which is d i m m e d b y the condensed 
moisture. In infants and y o u n g chi ldren a small wisp o f c o t t o n w o o l 

held beneath the anterior nares will 
; demonst ra te if nasal breathing is present . 

Disturbances of Olfaction.— 
Anosmia, o r loss o f the sense o f smell, 

is a c o m m o n s y m p t o m o f nasal disease. 
A sensation o f smell can be perceived 
on ly when the air-borne o d o u r reaches 
the mucous membrane o f the upper par t 
o f the nasal cav i ty t o which the ol factory 
nerves are distributed. A n y cause of 
nasal obstruct ion, such as nasal po lyp i , 
deviat ion o f the septum or chronic hyper­
t rophic rhinitis, m a y cause anosmia, and 
this is perhaps the mos t frequent cause. 
Acu t e rhinitis m a y temporar i ly annul the 
sense o f smell, and in a t rophic rhinitis 
the effect m a y be permanent . 

Anosmia m a y also arise f rom the inha­
lation o f pungent fumes or f rom the 
excessive use o f t o b a c c o , and it m a y occu r 
in influenza. Other causes are fracture 
o f the base o f the skull, cerebral haemor­
rhage, intracranial tumours and hysteria. 

The sense o f smell m a y be tested b y 
volati le oils such as c loves , c amphor and 
asafoetida. Pungent odours , such as that 
o f ammonia , stimulate the c o m m o n sen­

sation o f the fifth nerve and no t the special sense o f the ol factory nerve. 
The patient suffering from anosmia fails t o appreciate flavours and m a y , 
therefore, compla in o f loss o f taste. 

Treatment should be directed to the relief o f obstruct ion or o f a c c o m ­
panying nasal disease. T h e internal administration o f strychnine has 
been found useful. Ti l ley recommends that t incture o f iodine be painted 
on the upper part o f the septum b y three consecut ive applicat ions. 

Parosmia, or perversion o f the sense o f smell, consists usually in the 
perception o f an unpleasant odour (cacosmia). A s a rule the cause is t o 
be found in nasal sinusitis o r tonsillar o r dental sepsis, bu t true cacosmia 
does exist in influenza, hvsteria or epilepsy or in the ol factory hallucin­
ations o f insanity. 

Fig. 27.—A, Normal pharynx. B, 
Pharyngeal obstruction iglossoptosis). 
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Hyperosmia, or increased sensibility o f the o l fac tory nerves, m a y be 
a s y m p t o m o f hysteria o r o f an organic nervous lesion. I t m a y also 
be associated wi th nasal allergy (page 57 ) . 

Disturbances of Voice and Speech.—The effect o f nasal obs t ruct ion 
upon the vo ice is familiar t o all f rom its associat ion wi th the c o m m o n 
head co ld . In this c o m m o n form o f speech defect it is chiefly the nasal 
consonants which are altered, so that m b ecomes 6, η is changed to d, and 
ng t o g, and speech becomes muffled and lacking in tone owing t o the 
absence o f nasal resonance. Further details regarding nasal speech or 
rhinolalia will be found in Chapter X V , page 111 . 

Ocular Complications.—Certain affections o f the eye are m e t wi th as 
a result o f nasal disease ; thus the nasal opening o f the tear-duct m a y 
b e c o m e occ luded and cause epiphora. Cases o f i r idocycli t is , blepharitis, 
conjunctivi t is and corneal ulcer which d o no t respond t o careful treat­
ment should have the nasal cavities and paranasal sinuses carefully 
examined . Serious ocular and orbital compl ica t ions m a y be p roduced 
in paranasal sinus disease ; these will be discussed later (page 93 ) . 

Other s y m p t o m s o f nasal disease will be described later, in the systemat ic 
accoun t o f each disease. 

GENERAL NOTES ON TREATMENT AND ON LOCAL ANiESTHESIA. 

Only a few general observat ions need be included under this heading, 
details being reserved for subsequent chapters . 

Nasal Lavage.—Fluids, in large quantit ies, m a y b e e m p l o y e d for 
cleansing the nose o f crusts or o f abundant discharge. T h e lot ions 
m a y be in t roduced either b y a Higginson syringe or b y a douche-can 
p rov ided wi th rubber tubing and a suitable nozzle (Fig. 28 ) . In using 
the douche , the can should be suspended n o t more than a foo t 
a b o v e the patient 's head. In either case the pat ient should sit with the 
head slightly ben t forward ove r a basin, and should breathe or pant 
through the m o u t h . T h e stream is directed backwards a long the inferior 
meatus and, as the palate contracts , the lot ion passes round the poster ior 
free margin o f the septum and runs ou t o f the oppos i te nostril . I f one 
side o f the nose is more obst ructed than the other, the fluid should be 
injected on ly in to the narrow side. T h e pat ient mus t no t a t t empt t o 
speak or swallow during the syringing. 

Plain water must never be used, nor any strong antiseptic lo t ion . 
T h e solution should b e alkaline, and isotonic wi th the b l o o d plasma. 
Thus , aqueous solutions o f c o m m o n salt, 9 per cent , b icarbona te o f soda , 
1-3 per cent or bo rax , 2 per cent , are isotonic , and are suitable for nasal 
lavage. T h e solution should be as w a r m as can b e comfo r t ab ly borne . 
A mixture containing all three salts is a favourite formula. (See A p p e n d i x . ) 
A pint o f fluid is usually sufficient, and if a Higginson syringe is used, 
the force o f the stream should no t be t o o great, lest the solution be driven 
into the audi tory tubes and cause infection o f the midd le ear. W h e n 
there are n o adherent crusts t o b e dis lodged or when the discharge is 
small in amoun t the nose m a y be cleared b y a small glass douche or b y 
a coarse spray. 
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Oily sprays are often o f value and require the use o f a nebulizer or 
a tomizer . L iqu id parafñn is the usual e x c i p i e n t ; the light and less v iscous 
var ie ty should be specified in prescribing, especially in co ld cl imates . 
Menthol has long been a favourite addi t ion ; chloretone or the various 
essential oils m a y be used. (See A p p e n d i x . ) 

Steam inhalations m a y be advised in acute inflammation, especially 
if affecting the sinuses, and menthol is the medicament mos t generally 
emp loyed . A feΛV drops o f a 20 t o 30 per cent solution o f menthol in 
rectified spirit are added t o a jugful o f steaming water and the menthol -
ized steam is then inhaled. N o special inhaler is required. 

Direct application, b y means o f a wool-dressed p robe , is the m e t h o d 
o f choice when it is desired to use 
small quantities o f a concent ra ted 
solut ion. 

The Technique of Local Anaes­
thesia.— Loca l anaesthesia in the 
nose m a y b e obta ined b y surface 
applicat ion or inject ion. F o r injec­
t ion, I per cent solution o f novoca in 
wi th a few drops o f adrenalin m a y 
be used. Cocaine should never be 
injected. F o r examinat ion o f the 
nasal cavit ies, and before using the 
galvanocautery , strips o f half-inch 
r ibbon gauze or pledgets o f w o o l 
squeezed ou t o f 10 per cent solu­
t ion o f cocaine hydrochlor . , t o 
which has been added a little 
adrenalin chloride solution ( 1 - 1 0 0 ) , 
10 min. t o each d rachm o f coca ine 
solution, should b e p laced in the 
nose for ten minutes. 

W h e n such intranasal operat ions 
as submucous resection o f the sep­
tum, tu rb ino tomy, removal o f the 
posterior end o f the inferior concha , 
intranasal opening o f the maxi l lary 
sinus, or removal o f the midd le 

concha are to be performed, a more thorough local anaesthesia is necessary, 
and should be carried ou t as follows : One hour before operat ion m o r p h . 
sulph. J gr. combined with atropine sulph. gr . should be injected 
hypodermica l ly . This no t on ly lessens any t o x i c effect o f the coca ine , bu t 
has a soothing influence and enables the operator or his assistant t o p a c k 
the nose with the min imum o f d iscomfor t t o the patient . Ha l f an hour 
later the nose should be packed wi th half-inch r ibbon gauze wrung 
thoroughly ou t o f 10 per cent cocaine wi th an equal quant i ty o f 1-1000 
adrenalin. The gauze should b e in one cont inuous strip for each side. 
As a rule t w o drachms o f the the solution wall amply suffice. T h e nasal 
cavities should be packed from be low upwards , packing the inferior 

Fig. 28.—Method of applyiog lavage 
to the nose. 
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meatus f rom behind forwards in the first instance. A t the end o f half an 
hour the nasal mucous membrane is insensitive, and any o f the a b o v e -
ment ioned procedures m a y b e performed wi thout d iscomfor t either t o 
the patient or the operator . 

Some operators prefer the me thod o f t runk anaesthesia, which consists 
in the applicat ion o f a strong coca ine solution to the points at which the 
principal sensory nerves enter the nose . A p inch o f cocaine crystals is 
moistened with a d rop or t w o o f adrenalin and a small quant i ty o f this 
cocaine m u d is applied b y a co t ton- t ipped p robe t o the mucosa ove r the 
posterior end o f the middle concha (sphenopalat ine gangl ion) , and also 
to the upper and anterior angle o f the nose (nasal branch o f ophtha lmic 
nerve) (see Fig, 9 ) . Anaesthesia is comple te in a few minutes and lasts 
for a lmost an hour . This t runk me thod o f cocaine anaesthesia m a y b e 
used t o supplement the effect obta ined b y packing and is useful in the 
more extensive operat ions. A d v o c a t e s o f this me thod c la im that it gives 
perfect anaesthesia and that t o x i c s y m p t o m s are rare. 

Cocaine Intoxication.—While there is n o drug t o equal cocaine as a 
nasal anaesthetic for surface appl icat ion, unpleasant and even dangerous 
results m a y fol low its use. These are best avo ided b y never injecting 
cocaine , b y limiting the total dose t o 1 g r . , b y the avo idance o f swallowing, 
b y the preliminary use o f morphine and the c o m b i n e d use o f adrenalin, 
bo th o f which antagonize the t o x i c effect ; and b y having the pat ient in 
the recumbent posi t ion. In small quantities cocaine m a y p roduce sym­
p toms resembling a lcohol ic in toxicat ion, the pat ient becoming restless, 
exci ted and talkat ive. Should a larger dose be absorbed he feels faint 
and nauseated, appearing pale, wi th a rapid pulse and dilated pupils , 
and he m a y even have a convuls ion or b e c o m e unconsc ious . 

Cocaine first stimulates, then depresses the respiratory centre. I n 
the stage o f depression, respiration assumes the Cheyne-Stokes t y p e and 
death from asphyxia m a y fo l low. 

Trea tment consists in the recumbent posi t ion, the use o f smelling 
salts, fresh air, amyl nitrite inhalation o r b lack coffee. Severe cases 
m a y demand artificial respiration, and the use o f the strong ant idotes , 
morphine and chloral . 

GENERAL HYGIENE. 

Climatic and Spa Treatment.—The nasal mucous membriane is pecu­
liarly responsive t o a tmospheric changes. Temperature , humid i ty , 
prevailing winds, sunshine and dust , all have their effects. Change o f 
cl imate o r residence at a spa is an impor tan t means o f t reatment in nasal 
disorders. Improvemen t o f general hygienic condi t ions does no t entirely 
explain the success o f spa t reatment . T h e local appl icat ion o f the waters 
b y inhalation or spraying has been m u c h used at Continental spas and 
is n o w available at Br idge o f Allan (chloride water) , Ba th (radio-act ive 
water) and Strathpeffer or Harrogate (sulphur waters) . 

Heliotherapy.—Exposure o f the b o d y t o sunlight or t o the rays o f a 
carbon arc l amp is a useful ad juvant t o other t reatment in nasal disease, 
but the use o f the mercury vapour l amp for intranasal irradiation b y 
quartz applicators has no t m e t with such general approva l . 
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CHAPTEB III, 

THE EXTERNAL NOSE, NASAL ORIFICES 

AND SEPTUM. 

INJURIES TO THE NOSE. 

A DiKECT b l o w on the nose m a y cause fracture or dislocation o f the nasal 
bones , and this is usually combined wi th fracture o f the septum. Slight 
lateral displacement o f the nose is frequent and bleeding is often profuse. 
The extent o f the injury m a y no t be apparent owing t o external swelling. 
I f the patient is seen at once or even within a week o f the accident , it is 
possible t o restore the displaced tissue t o a normal posi t ion b y means 
o f Walsham's forceps, or failing this b y dressing forceps wi th blades 
covered b y rubber tubing. General anaesthesia is essential. A s a rule 
no packing or splint is required, bu t for protect ion and suppor t a small 
splint o f sheet copper , wi th adhesive plaster and mou lded t o fit the nasal 
br idge, m a y be worn for a few days . 

Hi^MATOMA AND ABSCESS OF THE SEPTUM. 

Haematoma o f the septum m a y be the result o f injury or m a y fol low 
operat ion. The extravasation o f b l o o d causes a smoo th rounded swelling 
which affects bo th sides o f the septum and causes an obstruct ion jus t 
within each nostril {Plate II, 4 , p . 36 ) . Infect ion m a y transform the 
haematoma into an abscess, when the swelling, redness and pain tend t o 
increase. Trea tment consists in incising the mucoper ichondr ium under 
local anaesthesia, at its lowest part , and evacuat ing the b l o o d o r pus . 
A gauze drain must be kept in the opening until healing is a lmost c o m ­
plete as the incision readily tends t o close. 

DEPRESSED NASAL BRIDGE. 

This deformity , sometimes called ' s add le n o s e ' , consists in a sinking in 
o f the dorsum o f the nose, and it m a y arise as the result o f injury, m a y 
fol low the healing o f a septal abscess or m a y be caused b y the cicatricial 
contract ion o f intranasal syphilis. T h e normal contour m a y be restored 
b y the subcutaneous implantat ion o f a strip o f ivo ry or , preferably, o f 
a piece o f the patient 's o w n costal cartilage, suitably shaped t o fill the 
defect . The graft is introduced through an incision in the columella or 
across the roo t o f the nose . The operat ion must no t be undertaken in 
syphili t ic cases so long as any act ive disease is present. 
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CONGENITAL ATRESIA OF THE CHOANiE. 

This rare condi t ion (Figs, 22 and 29) consists in the occlus ion o f the 
posterior nares, usually on one side on ly , b y a b o n y or membranous 
diaphragm. T h e s y m p t o m s are 
those o f nasal obst ruct ion b u t are 
sometimes ve ry slight. Poster ior 
rh inoscopy, the failure t o pass a 
probe along the floor o f the nose 
into the nasopharynx or digital 
palpat ion will establish the diag­
nosis, and the t reatment , if neces­
sary, consists in the remova l o f 
the obstruct ion together wi th a 
port ion o f the adjacent poster ior 
margin o f the septum. 

DERMATITIS AND FURUNCULOSIS 

OF THE NASAL VESTIBULE. 

This is of ten the result o f nasal 
discharge, and calls for a careful 
investigation o f the nose and sin­
uses. There is redness, excor ia t ion 
and Assuring o f the skin within 
and around the nostril, and the crusts which fo rm m a y cause obs t ruc t ion . 

T R E A T M E N T consists in the remova l o f the crusts and paint ing wi th 
nitrate o f silver solution (20 gr. t o 1 oz . ) fo l lowed b y the use o f a mi ld 
mercurial o in tment . A n o in tment containing sulphur and salicylic ac id 
is also useful (see A p p e n d i x ) . 

Occasional ly a deeper infection o f the skin occurs , wi th the format ion 
o f a painful furuncle. I f this is neglected or irritated, as b y an a t t empt 
to squeeze ou t the contents , it m a y even lead t o a fatal thrombosis o f 
the cavernous b l o o d sinus which becomes infected b y w a y o f the angular 
and orbital veins. H o t fomentat ions and the local appl icat ion o f mag­
nesium sulphate paste or o f 10 per cent Ichthyol in glycerin will usual ly 
effect a cure, while recurrences m a y be avo ided b y a course o f au togenous 
vaccines. 

Fig. 29.—Coni?enital bony atresia of right 
choana. The left choana is patent, and its 
bony margins are larger than those on the right 
side. (Seen from behind.) Dr . J . S. Eraser's 
case. 

DEVIATIONS AND SPURS OF THE SEPTUM. 

I t has already been pointed ou t that a perfect ly straight sep tum is 
but rarely found and, even when the septum is straight, it frequently 
has a ridge or spur upon it. Deviat ions o f the septum and spurs m a y 
be very slight, or so marked as entirely t o b l o c k one cav i t y . In some 
forms o f deviat ion, no tab ly those which assume an S shape, b o t h sides 
may be b locked , the obstruct ion being anterior in one c a v i t y and far 
back in the other nasal cav i ty . Individuals va ry greatly in the degree 
in which they suffer f rom an apparent b locking o f the nose f rom septal 
deviation. In some in w h o m the obstruct ion is bu t slight there m a y 

3 
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Fig. 30.—Simple angular devi­
ation of septum nasi to the left. 

be pronounced symptoms , while others make no complaint al though 
one nostril is almost comple te ly b locked . I t is accordingly necessary 
to be guided largely b y the subject ive symptoms in deciding as to the 
advisabil i ty o f operat ive interference. Deviat ions m a y be deve lop­
mental in origin, in which case they present a C or S shape, or they m a y 

result from trauma. The latter m a y also be 
C - shaped , or they m a y be irregular, depending 
on the line o f fracture o f the septum. The 
tip o f the nose m a y be twisted to one side in 
all varieties o f deviat ion. I t is frequently 
impossible to decide whether a deviat ion is 
developmental or traumatic, bu t the matter 
is o f no clinical importance. 

A P P E A R A N C E S . — In C - shaped deviations 
(Fig. 30) the septum presents a c o n v e x sur­
face on the narrow side, while the other nasal 
cavi ty appears unduly patent . The inferior 
concha is frequently enlarged on the c o n c a v e 

side. T h e anterior edge o f the septal cartilage is sometimes dis­
located , so that it projects into and partially b locks the vest ibule o f 
the patent side o f the nose . 

Deviat ions are frequently associated with crests or ridges on the septum. 
T h e mos t c o m m o n situation for these is along the line of the upper 
edge o f the vomer , beginning in front at the anterior nasal spine and 
running upwards and backwards {see Fig. 7 ) . These crests m a y be so 
large as to be in contac t with the inferior concha in its anterior par t . 

SYMPTOMS .—Dev ia t i ons and spurs o f the septum m a y be unassociated 
wi th symptoms , bu t in other cases nasal obstruct ion, either unilateral 
or bilateral, is compla ined of. 

Neuralgia o f the supra-orbital or infra-orbital branches o f the tri­
geminal is frequently associated with a spur on the septum in persons 
over for ty. A type frequently seen is a pointed vomerine spur, at the 
junct ion o f the middle and posterior third o f the septum, pressing against 
the inferior concha . Neuralgia o f the supra-orbital is frequently associ­
ated with a deviat ion high up on the septum, usually in the S -shaped 
variety. The deviat ion m a y press on the anterior end o f the concha 
media, causing congest ion o f the underlying parts and leading to inter­
mit tent closure o f the nasofrontal duc t . The air in the frontal sinus 
becomes absorbed and a v a c u u m in that sinus is p roduced , resulting in 
neuralgic headache, which is aggravated b y near a cco mmo d a t i o n (Sluder) . 
The headache m a y be temporari ly relieved b y the applicat ion o f 5 per 
cent cocaine to the anterior end o f the concha media . 

D I A G N O S I S . — T h i s can easily be made b y inspection. 
T R E A T M E N T , if necessary, is operative, and every class o f deviat ion 

can be satisfactorily dealt with b y the operat ion o f submucous resec­
t ion o f the septum. T h e operat ion is usually performed under local 
anaesthesia. N o after-treatment is necessary, and the patient on ly requires 
t o lie up for three or four days . The principle o f the operat ion consists 
in removing the deviated cartilage and bone wi thout destroying the 
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mucous membrane on either side. Anaesthesia o f the sep tum and nasal 
cav i ty having been obta ined b y the m e t h o d descr ibed on page 30 , an 
incision is made through the mucoper ichondr ium d o w n t o the cartilage 
bu t no t through it. I t extends f rom the anterior angle o f the nose t o 

the floor jus t poster ior to 
the mucocu taneous junc t ion . 
W i t h a small flat e levator 
the mucoper ichondr ium is 
separated f rom the sep tum 
over the whole ex ten t o f the 
devia t ion, no t on ly o f the 
cartilage, b u t also o f the b o n e 
(Fig. 31 ) . T h e incision is n o w 
carried through the cartilage 
as far as bu t no t through the 

mucoper ichondr ium o f the other s ide. T h e e levator 
is carefully inserted through the cu t edge o f the 
cartilage so as t o elevate the opposi te mucoper i ­
chondr ium, which is stripped up in a similar 
manner . T h e small speculum through which the operat ion has been 
conduc ted so far is n o w r e m o v e d , and a long-bladed Thud ichum ' s 
speculum inserted so that the rigid septum is conta ined be tween the 
blades, and the t w o mucoperichondxial flaps are held apart b y the outer 
surfaces o f the blades (Fig. 32 ) . The carti laginous devia t ion is then 
removed with the aid o f Ballenger 's swivel knife ; the devia t ion in the 
b o n y septum is r emoved b y punch forceps (Figs, 33 , 34) ; and finally, 
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Fig. 31. —Operation for 
deviated septum. Elevation 
of mucoperichondrium. 

Fig. 32. — Operation for 
deviated septum. Lontr-
bladed speculum in position. 

Fig. 33.—Operation for deviated sep­
tum. Removal of bony deviation by cutting 
or punch forceps. 

Fig. 34. —Operation for deviated 
septum. The shaded portion sliows the 
area of denuded cartilage to be removed 
by Ballenger's knife and the area of 
bone to be removed by forceps. 

after a little further dissection and clearing, the b o n y spur is taken off 
b y means o f hammer and chisel. T h e long-bladed speculum is n o w 
withdrawn and the flaps fall together . I t is unnecessary t o st i tch the 
cut edge o f the flap if it is carefully approx imated and held in posi t ion 
b y means o f rubber finger-stalls l ightly dis tended b y r ibbon gauze. 
Before being placed in the nose, the finger-stalls should be d ipped in 
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sterile liquid paraffin. T h e y should be r emoved at the end o f twenty-
four hours and no t replaced. 

The patient w h o has undergone submucous resection o f the septum 
should be warned o f the deformity which m a y fol low a b l o w on the nose 
before the tissues have entirely consol idated. F o r this reason he should 
not indulge in box ing , footbal l , e tc . , for some months after the operat ion. 

In children, as the result o f falls against project ing ob jec t s , the septal 
cartilage is frequently dislocated ou t o f its g roove be tween the maxillae 
and premaxillae. These cases, if seen early, are amenable t o t reatment 
and m u c h after-trouble and deformi ty are saved. I t is possible under 
general anaesthesia t o replace the septum in its g r o o v e and maintain it 
in posi t ion for forty-eight hours b y suitable packing. 

PERFORATION OF THE SEPTUM. 

The septum m a y b e c o m e perforated as a result o f syphilis, lupus, 
trauma, or a perforating ulcer. I t occasional ly occurs also in typho id 
and other fevers, or m a y be the result o f chemical irritants such as 
chromic acid, copper and arsenic. The perforations due to syphilis are 
considered later (p . 51) . Traumat ic perforations are generally the result 
o f operations for the removal o f septal deviat ions. T h e y d o not , as 
a rule, cause inconvenience, especially if they are situated far back . 
W h e n they are small, and near the front, they m a y p roduce a whistl ing 
sound when the patient breathes through the nose, and this m a y cause 
considerable annoyance . I f the perforation is large, there m a y be a 
tendency to crust-formation for some mon ths after operat ion. 

Perforating ulcer o f the septum is idiopathic in origin, and affects the 
cartilaginous part o f the septum, close t o the anterior nares. Before the 
ulcer develops , a small scab appears in this region, which is usually p icked 
off b y the patient, bu t another soon forms. T h e process tends t o be 
repeated frequently, until finally a small, sharply-defined ulcer forms 
under the scab. I t gradually becomes deeper and erodes and perforates 
the cartilage and the mucous membrane o f the opposi te side o f the nose, 
thus forming a perforation. T h e edges o f the perforation then rapidly 
clean up and heal, leaving the patient with a small, dry , circular or oval 
perforation in the cartilaginous part o f the septum, o f which he is 
p robably quite unconscious (Plate II, 5 ) . 

D I A G N O S I S . — I t is no t probable that a mistake will be m a d e in the 
diagnosis o f this condit ion, as the appearances are ve ry characteristic. 
The localization o f the ulcer, its l imitation to the cartilaginous part o f 
the septum, and the absence o f inflammation abou t it, are features 
which differentiate the condi t ion from lesions due t o syphilis or l u p u s ; 
while the fact that, after perforation has occurred, the edges are thin 
also helps t o distinguish it f rom the perforations o f syphilis and lupus, 
in which the edges are thickened. 

T R E A T M E N T . — I f the condi t ion is seen before perforation has taken 
place, the patient should be enjoined no t to p ick the nose, and the ulcer 
can occasionally be made to heal if it is painted with silver nitrate. 
After perforation has occurred, all that can be done is t o keep the parts 
clean and so favour healing o f the edges . 



PLATE II 

A F F E C T I O N S OF T H E N O S E 

1. Enlarged anterior end of inferior 
concha (right). 

2 . Nasal polypus. 

3. Lupus of nasal mucosa and skin. 4- Haamatoraa of septum. 

5. Anterior septal perforation. 6- Bleeding area of septum 
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CHAPTER IV, 

INFLAMMATORY DISEASES. 

ACUTET RHINITIS. 

A C U T E rhinitis, or co ld in the heati, is a condi t ion familiar t o all f rom 
personal experience. I t is especially prevalent in the spring and autumn, 
and is liable to occur after exposure to w e t and c o l d . I t is m e t wi th in 
the course o f the exanthemata, especially measles, and occurs in influ­
enza. I t m a y result f rom the ingestion o f certain drugs, such as iodide 
o f potassium, while a dus ty a tmosphere or chemical irritants also pre­
dispose to this condi t ion. In spite o f its c o m m o n occurrence, the 
e t io logy is still uncertain ; and a l though the affection is undoub ted ly 
contagious, inoculat ion experiments a lmost invariably fail t o p roduce it . 

S Y M P T O M S . — A fit o f sneezing often ushers in an at tack ; the nose 
then becomes b locked , one side being as a rule affected before the other . 
Loss o f the sense o f smell, headache and a feeling o f chilliness a c c o m p a n y 
the nasal obstruction, which is also associated wi th a profuse discharge 
from the nose ; this is at first watery, bu t later becomes mucopurulent , 
and then purulent. After a few days the discharge gradually subsides. 
The process m a y spread to the pha rynx and the larynx, or the nasal 
condi t ion m a y be secondary to an inflammation o f these parts. The 
hearing m a y also b e c o m e impaired through temporary Eustachian 
obstruct ion. In infants, the obstruct ion due to a simple coryza m a y be 
a serious danger, as b o t h feeding and sleep are interfered wi th . 

A P P E A R A N C E S . — O n examinat ion o f the nose, the mucosa is found to 
be red and swollen, and the nasopharynx and pharynx m a y present a 
similar appearance. 

T R E A T M E N T . — I f t reatment is desired, it is advisable in the early 
stages t o g ive the patient a ve ry ho t ba th at bedt ime, and induce per­
spiration b y the exhibi t ion o f aspirin, gr . 10. Loca l applications to the 
nose, in the form o f snuffs or sprays, m a y also be prescribed to relieve 
the nasal obstruct ion ; menthol in l iquid paraffin, or an oi ly solution o f 
ephedrine, m a y be found serviceable for this purpose (see also A p p e n d i x ) . 
Loca l applicat ion o f cocaine to relieve congest ion and encourage drainage 
should be made on ly b y the medical at tendant. Its effect can be con­
siderably prolonged b y spraying the nose with a 2 per cent solution o f 
antipyrin after applicat ion. Vigorous blowing o f the nose should also 
be avoided , as it is associated wi th a risk o f infecting the middle ear. 
In some cases, an at tack m a y be shortened b y the injection o f a suitable 
vaccine. A bacteriological examinat ion o f the discharge should be 
made at an early stage o f the infection, to d iscover the causal organism. 

Vaccines have also been found useful as a means o f checking? the 
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t endency to frequent colds in the head which afflicts some peop le . 
Logan Turner and Bo l ton obtained g o o d results in this w a y from auto­
genous vaccines, and their acute cases seem to have been due to s taphylo­
coccus or pneumococcus , while other observers have found s t reptococcus , 
M . catarrhalis, B. influenzce, B. septus, and B. Friedl'dnder. Whi le the 
autogenous vaccine is being prepared, relief m a y be given to the patient 
b y the injection o f a suitable dose o f one o f the s tock coryza vacc ines . 

Another and simpler me thod of treatment m a y , however , be effective 
in m a n y cases. I t will often be found that those w h o suffer f rom 
frequent colds lead unhealthy lives. T h e y frequently spend mos t o f 
their t ime in ho t , ill-ventilated rooms, c o m m i t dietetic indiscretions bo th 
as to solids and liquids, while they are out o f condi t ion generally owing t o 
lack o f fresh air and exercise. A more careful diet, methodical exercises , 
including deep breathing, either in the open air o r before an open w i n d o w , 
and sleeping in a r o o m with an open window, will often work wonde r s . 

Purulent Rhinitis is a form o f acute rhinitis which m a y be produced 
b y direct contac t wi th gonorrhoeal secretion but usually arises in the 
course o f one o f the exanthemata, more especially measles. The sym­
ptoms are similar t o those o f the dmple r form, but are more acute. The 
discharge is purulent and very profuse, and is p robab ly the initial stage 
o f a trophic rhinitis. Frequent lavage o f the nose b y weak antiseptic 
lotions is all that can be done in the w a y o f local treatment, bu t a suitable 
vaccine m a y be employed . The condi t ion is fortunately a rare one . 

Fibrinous Rhinitis is characterized b y the formation o f a false m e m ­
brane on the nasal mucosa, and is always associated with the presence 
o f the Klebs-Löffler bacillus. 

S Y M P T O M S . — T h e symptoms are those o f nasal obstruct ion and dis­
charge, combined in m a n y cases wi th epistaxis. The discharge m a y be 
clear and watery or thick and ye l low, and causes considerable excoriat ion 
o f the anterior nares and upper l ip. The condi t ion causes little or no 
constitutional disturbance, and the patient, usually a child, is brought 
for t reatment on account o f nasal obstruct ion which has cont inued for 
some t ime. The condi t ion is highly infectious, bu t according to Lack 
does not give rise to true diphtheria ; other observers, however , have 
reported the contrary. I t lasts for m a n y weeks and leaves no sequelae. 

Examinat ion shows the mucous membrane o f the inferior and middle 
conchae and septum to be covered b y a greyish membrane which is some­
what difficult to remove , and leaves a bleeding surface behind it on which 
the false membrane soon re-forms. The membrane is microscopical ly 
indistinguishable from diphtheritic membrane and bacteriological!y 
exhibits true diphtheria bacilli ; and it is advisable t o carry ou t the 
virulence test in these cases. 

T R E A T M E N T . — T h e patient should be isolated. T h e nose should be 
douched with mild antiseptic and cleansing lotions, e.g., bor ic , saline, 
or phenol sodique (see Append ix , P H A R Y N X ) . I f adenoids are present 
they should be r emoved , after a protect ive dose of 500 units o f ant i toxin, 
al though the administration o f anti toxin per se cannot be said to clear up 
the condi t ion. T h e patient should be kept in isolation until the nose is 
clear o f diphtheria bacilli, as shown b y at least three negative swabs. 
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CHRONIC RHINITIS. 

Chronic rhinitis will be considered under the fol lowing headings : 
(1) Chronic hypertrophic rhinitis; (2) Chronic atrophic rhinitis; 
(3) Rhinitis sicca. 

1. Chronic Hypertrophic Rhinitis m a y result f rom repeated attacks o f 
acute rhinitis. Predisposing factors are constant exposure to a d a m p or 
dus ty atmosphere, or t o chemical irritants. I t is frequently m e t with 
in patients suffering from paranasal sinus suppuration, f rom adenoid 
vegetations, or from marked septal deformity. In some cases it seems 

Fig. 35.—Section of inferior concha in chronic hypertrophic rhinitis, showing: (a) Lining 
of pseudo-stratified columnar ciliated epithelium;" (δ) Goblet mucous cells; (c) Lympho­
cytic infiltration of subepithelial connective tissue; (if) Ducts of mucous glands; (e) Large 
dilated vessels of cavernous venous plexus, (x 240.) 

to be associated with a g o u t y diathesis, while in others it m a y bc 
attr ibuted to the excessive use o f a lcohol or t o b a c c o . 

S Y M P T O M S . — O n e o f the chief s y m p t o m s is nasal obstruct ion ; this 
varies greatly in different individuals and at different t imes, bu t is 
nearly always more pronounced at night. Associa ted with the nasal 
obstruct ion there is generally some impairment o f the senses o f smell 
and taste ; a change in the voice is also noticeable when the obstruction 
is ve ry marked. Increased secretion is another important s y m p t o m , 
and it m a y be very t roublesome. T h e discharge is generally watery or 
viscid in character and free from odour . 
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A P P E A R A N C E S . — O n anterior rh inoscopy, the mucosa presents a 
congested appearance and port ions m a y also be hyper t rophied (Fig. 35) . 
The enlargement m a y involve the inferior concha ; in that case the 
anterior end m a y b e specially affected (Plate II, 1, p . 36 ) , o r a fringe-like 
overgrowth m a y be seen extending along the whole length o f this structure, 
or the posterior end alone m a y be thickened (Plate III, 5 , p . 70) ; the 
swollen part has frequently a mulberry-like appearance which is best seen 
on posterior rh inoscopy. The middle concha is no t so often affected as 
the inferior, nor does it b e c o m e hyper t rophied t o such a degree. Before 
making a diagnosis o f true hyper t rophy, it is necessary to app ly a 
solution o f cocaine (5 to 10 per cent ) . This removes the swelling due 
to vascular engorgement , while the enlargement due to thickening is 
unaffected. In almost every case some shrinkage takes place. 

T R E A T M E N T . — T h e treatment varies with the severity o f the s y m p t o m s 
and with the pathological condi t ion found. The practitioner should 
not be in t o o great a hurry to operate, for if there is unnecessary inter­
ference, no t only m a y no benefit result, but a great deal o f harm m a y 
be done , and an at rophic condi t ion m a y be set up, associated with crust­
ing, which is m u c h more distressing to the patient than the s y m p t o m s 
produced b y the hyper t rophy. In the milder cases, an a t tempt should 
be made to relieve the symptoms b y the use o f nasal sprays, such as 
salt solution, bicarbonate o f soda, or borax (see A p p e n d i x ) . W h e n this 
treatment is unavailing, or when the hyper t rophy is well marked, it is 
advisable, after the induction o f local anaesthesia, t o r emove the thick­
ened parts b y means o f scissors and snare. T o o m u c h tissue mus t no t 
be taken away, and the amputat ion o f the whole inferior concha is never 
justifiable. W h e n the enlargement is l imited to the anterior end o f the 
inferior concha , it m a y be possible t o grasp it b y means o f the snare alone ; 
but if this fails, a cut should first be made into that structure with a pair 
o f scissors, and the port ion so separated should then be caught up b y the 
snare and removed (Figs. 36, 37) . I f there is a fringe o f hyper t rophied 

tissue along the whole o f the lower border 
o f the inferior concha , it can be r emoved 
b y the scissors alone. Hyper t rophies o f 
the posterior end o f this structure are 
more difficult t o deal with, and a snare is 
more suitable for their removal . I t does 
occasionally happen, however , that after the 
induct ion o f local anaesthesia the enlarged 
posterior end is so shrunken that it is 
impossible t o grasp it in the snare l o o p . 
This diificulty m a y be ove rcome b y in-

J^J!.^^Z^.t^^ j ec t ing the inferior concha far back wi th 
iafeiior couciia. normal saliue. The effect o f this injec­

tion is to bal loon the collapsed posterior 
end and render its ensnarement easy. W h e n caught in the snare, the 
l o o p is s lowly t ightened and then jerked gently backAvards towards the 
nasopharynx (Fig. 38) . This disengages the posterior end wi thout 
stripping the inferior surface o f the concha , which is apt to occu r if 
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Fig. 37. — Conchotomy. Intro­
duction of the snare loop over the 
cut end of the hypertrophied concha. 

the snare is jerked forward in the first instance. Hyper t rophies o f the 
middle concha should also be at tacked b y means o f a snare. 

W h e n circumstances permit , the patient m a y be sent t o a spa, such 
as Br idge o f Al lan , Ba th , or Harrogate , 
where local t reatment b y sprays or inhala­
tions is available and is a useful supplement 
t o the general hygienic regime. 

2. Chronic Atrophic Rhinitis m a y or m a y 
not be associated with foetor. In the former 
case it is c o m m o n l y known as ozaena. 

Ozcena.—The e t io logy o f ozaena is still 
uncertain, and numerous theories have been 
advanced as to the cause o f this disease. 
Grünwald believes that every case o f ozaena 
is the result o f local disease in one or other 
o f the paranasal air sinuses, and that failure 
to find the focus is due t o lack o f skill on 
the part o f the investigator. I t has, however , been p roved that this 
rule is no t universal, a l though certain cases o f ozaena are associated 
wi th suppuration in the paranasal sinuses. I t is n o w generally admit ted 
that ozaena is the terminal stage o f chronic purulent rhinitis. This m a y 
arise as the result o f infection o f the nasal mucosa b y the g o n o c o c c u s , 
but is more c o m m o n l y the sequela o f measles or scarlet fcA^er. 

A d a m has recently published a series o f cases in suppor t o f Grünwald 's 
v iew, and has stated that the affection usually begins before puber ty and 
that sinusitis is present in more than half the cases. H e contends that 
the more frequent removal o f adenoids has reduced the incidence o f 
ozaena, which has already b e c o m e a relatively rare disease. 

The major i ty o f observers deny that syphilis or tuberculosis play 
any part in the causation o f ozaena. M a n y 
organisms have been isolated b y A b e l , Perez, 
and others, b u t the data are unconvinc ing , 
and it is difficult t o say whether the organ­
ism causes the disease or is responsible only 
for the foetor. 

The pathological changes consist in pro­
gressive a t rophy o f the mucosa and the 
underlying bone o f the conchae, and a con­
version o f the ciliated epithelium to cubical 
or stratified squamous epithelium ; ulceration 
does no t take place T h e mucous membrane 
exudes a thick viscid secretion which dries 
rapidly and forms crusts which emit the char­

acteristic and horrible odour o f ozaena. Ozaena occurs chiefly a m o n g the 
poorer classes and especially in anaemic and ill-nourished individuals ; 
it is much more c o m m o n in w o m e n than in men and usually begins 
about the t ime o f puber ty . A s a rule, bo th sides o f the nose are affected, 
but in some cases the disease is unilateral. 

S Y M P T O M S . — T h e mos t characteristic s y m p t o m is the loa thsome 

Fig. 38. — Conchotomy. Snare 
loop encirclini? the hypertrophied 
posterior end of the inferior conclia. 
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foetor ; this varies considerably in intensity and in some cases the odour 
increases during menstruation ; it is sometimes so strong that it is 
impossible for anyone to stay in the same r o o m as the patient, and it 
has a peculiar bouquet , which to m a n y observers is pa thognomonic . T h e 
patients fortunately cannot themselves detect any smell ; in fact, they 
often suffer from comple te anosmia. The foetor arises from the crusts 
which form within the nose, and which are also the cause o f the second 
important symptom—nasal obstruct ion. Frequently headaches are 
compla ined of, and a feeling o f dryness in the nose and throat. The 
crusting occasionally extends into the nasopharynx and the pharynx , 
and sometimes even involves the larynx and trachea. The crusts are 
dislodged from the nose from time to t ime, and m a y be discharged in 
the act o f b lowing the nose, or m a y find their w a y into the pharynx . 
Spontaneous epistaxis sometimes occurs , p robab ly induced b y the 
separation o f the crusts. 

A P P E A R A N C E S . — I n examining the nose in a well-marked untreated 
case of ozaena, the nasal cavities are found to be filled with greenish 
crusts and, on posterior rh inoscopy, the vaul t o f the pharynx m a y 
also be seen to be c lothed with dried secretion. W h e n the crusts have 
been removed after the me thod shortly to be described, the unusual 
size o f the nasal cavities at once strikes the observer. The inferior 
and middle conchae m a y be very markedly atrophied, so that a ready 
view is obtained o f the middle meatus, the uncinate process and the 
bulla ethmoidalis, while the margins o f the choanse, the audi tory tube, 
the posterior wall o f the nasopharynx, and the movements o f the soft 
palate are all clearly visible from the front. As a rule the diagnosis is 
not difficult, but care must be taken t o exclude paranasal sinus suppura­
t ion. The absence o f ulceration will serve to distinguish ozaena from 
tertiary syphilitic lesions. 

P R O G N O S I S . — I t is not within our power to cure ozaena, though cases 
o f spontaneous recovery are met with ; but it is always possible b y suit­
able treatment to prevent the crusting, and so keep the main s y m p t o m s 
o f the disease in abeyance, i.e., the foetor and the nasal obstruct ion. 

P R O P H Y L A X I S . — I n v iew o f what has been said above regarding the 
causation o f ozaena, every endeavour should be made t o cure purulent 
rhinitis arising in cases o f measles and scarlet fever. E v e r y case should 
be mos t carefully examined under cocaine and adrenalin, if necessary, 
so that air-cells secreting pus m a y be effectively drained and even sur­
gically opened. The purulent secretion should be examined bacterio-
logicaUy and a suitable vaccine prepared, since experience has shown that 
there is a favourable response to vacc ine treatment. 

T R E A T M E N T . — T h e treatment still consists in the main in cleanliness, 
for none o f the so-called cures of this affection have s tood the test o f 
t ime. The following is the me thod which should be employed for r emov­
ing the crusts : In the first place, the nostrils are plugged b y means o f 
a t ampon o f gauze or co t ton-wool , which the patient m a y be taught t o 
introduce himself with a pair o f forceps ; if a wick o f co t ton -woo l is used, 
it is pushed into the nose with a screwing mot ion ; the anterior nasal 
orifices should be packed as t ightly as possible. On removing the plugs. 
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which should be al lowed to remain in place for abou t half an hour, m a n y 
of the crusts will p robab ly c o m e away . The nose is then syringed with 
normal saline solution or weak bor ic lot ion ( 1 - 6 0 ) ; s trong antiseptic 
solutions should be avoided . This procedure alone is sufficient to keep 
the symptoms in abeyance, and more than this cannot be achieved 
by any method o f treatment. In severe cases it has to be repeated 
once or twice a day , but the patient will soon find ou t for himself 
h o w long an interval m a y be al lowed to elapse between successive 
syringings. W h e n the fcetor is ve ry intense, it is advisable to paint 
the inside o f the nose wi th MandPs paint (see Append ix , P H A R Y N X ) 
after syringing. 

I t is hardly necessary to detail other methods o f treatment, bu t it 
m a y be ment ioned that massage within the nose, and the insufflation of 
powders , such as iodol or aristol, have been tried. Treatment b y cupric 
electrolysis was at one t ime greatly in vogue , bu t it has n o w been 
abandoned . At tempts have also been made to improve the condi t ion 
b y submucous injections o f paraffin into the conchae and septum. T h e 
suction me thod o f producing hyperaemia has also been adopted , and 
apparently the nose m a y be freed from crusts in this way . W h e n one 
or more o f the paranasal sinuses are diseased, appropriate treatment 
should be adopted . 

As an alternative to douching, anointing the mucous membrane with 
an ointment consisting o f ichthyol 20 gr., menthol 2 gr., and petrolatum 
2 oz . , lessens the unpleasant symptoms (Fowler ) . 

T h e direct application to the nasal cavities o f a mixture containing 
25 per cent glucose in glycerin has met with some success. The idea 
underlying this method is that the growth o f inimical bacteria, e.g., 
Perez's bacillus and B, mucosus capsulatus, is hindered and finally 
checked b y altering the chemical constituents o f the med ium on which 
they thrive. Such a result is obtained b y saturating the nasal mucous 
membrane with glycerin and glucose. The Perez 's bacillus has only a 
very weak action on sugar. A t the same t ime this med ium encourages 
the g rowth o f less harmful bacteria. In t ime the bacterial flora becomes 
changed, the foe tor disappears and the crust formation is greatly 
reduced. The mixture should be applied five or six times a day . I t 
should be thoroughly rubbed into the nmcous membrane on probes 
covered with co t ton-wool . A t first, it is better that the treatment should 
be carried ou t b y the medical a t t endan t ; but later, as the applications 
become less frequent, it m a y be entrusted to the patient. 

Operations performed with the ob jec t o f narrowing the nasal cavities 
have been devised. Inward displacement o f the entire lateral wall 
o f the nose (Lautenschläger 's operat ion) and submucous implantat ion o f 
cartilage into the septum or floor o f the nose, are said to have p roduced 
g o o d results. 

3. Rhinitis Sicca.—Although no t generally recognized as a separate 
disease enti ty, this term is e m p l o y e d t o denote a condi t ion m e t wi th 
usually in those whose occupa t ion compels them t o work in ho t , dry , and 
dusty surroundings, v iz . , rubber-workers , bot t le-blowers , furnacemen, 
bakers, and bakers ' shop-girls. I t is also met with in plethoric individual> 
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addicted to a lcohol and t o b a c c o , and in females abou t the age o f puber ty , 
the subjects o f anaemia and const ipat ion. 

S E M E I O L O G Y . — T h e patient usually complains o f dryness and stiffness 
in the nose, combined with occasional epistaxis fol lowing the expulsion 
o f small, thin crusts. There is n o fcetor. 

A P P E A R A N C E S . — T h e mucous membrane shows dark-red congest ion 
and is firm to the p robe . Hair-like bridges o f s t icky secretion run 
between the conchae and the septum. Lit t le dry crusts adhere in places, 
and there is often a small excoriat ion on the septum, jus t internal t o the 
vestibule, due to nose-picking. The epistaxis has its origin here. A 
similar condi t ion m a y be present in the pharynx and larynx. 

T R E A T M E N T . — T h i s is general and local . Anaemia, const ipat ion, and 
excesses in alcohol and t o b a c c o should receive at tention. Loca l ly , 
warm alkaline douches , as in the me thod recommended for ozaena, to 
get rid o f the s t icky secretion, and thereafter the appl icat ion o f an oi ly 
substance such as liquid paraffin, or Mandl 's solution, t o the nasal mucous 
membrane m a y be employed . 
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CHAPTER V. 

NASAL POLYPUS. 

P A T H O L O G Y A N D E T I O L O G Y — T h e name po lypus , or m u c o u s po lypus , is 
applied somewhat loosely to a pro jec t ion o f oedematous m u c o u s membrane 
which is in n o sense a new growth . I t is c o m p o s e d o f loose fibro-
oedematous tissue and the free surface is c lo thed as a rule wi th ciliated 
epi the l ium; small blood-vessels traverse the swelling and are sometimes 
seen on its surface. There is a variable degree o f round-celled infiltration. 
T h e underlying b o n e is 
affected, though it is 
uncertain whether this 
infection is pr imary or 
secondary. St Clair 
T h o m s o n inclines t o the 
v iew that pathological 
secretions o f all kinds 
in the nose are the chief 
cause o f nasal po lyp i . 
T h o u g h rarely found in 
ch i ldhood or you th , ex­
cept in the form o f 
the large solitary naso-
antral or choanal po ly ­
pus, nasal po lyp i are 
ext remely c o m m o n in 
adult life and are c o m ­
moner in men than in 
w o m e n . 

A n y condi t ion o f 
hyperaemia or inflam­
mat ion within the nose 
m a y g ive rise t o po lypus 
formation. Po lyp i m a y 
a c c o m p a n y chronic rhinitis, sinus suppurat ion, malignant disease, and 
allergic condi t ions . 

S I T E OF O R I G I N . — T h e e thmoidal region is the par t mos t frequently 
affected. The po lyp i , which m a y be peduncula ted or sessile, arise a lmost 
always f rom the lateral wall o f the nose, being a t tached t o the middle 
concha or t o the margins o f the hiatus semilunaris, under c o v e r o f the 
concha , and in some cases the e thmoidal cefls are filled wi th numerous 
sessile po lyp i . Somet imes the pressure o f the oedematous masses distends 

Fig. 39.—Nasal enlargement; the result of neglected polypi. 
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the nasal cav i ty and causes an obv ious broadening o f the external 
nose (Fig. 39) . 

S Y M P T O M S A N D S I G N S . — T h e leading s y m p t o m is nasal obst ruct ion, 
bu t its onset m a y be so gradual as t o pass unnot iced b y the patient . H e 
m a y complain o f headache, o f watery discharge f rom the nose, and o f 
loss o f the sense o f smell. Somet imes there is a sensation as o f a foreign 
b o d y in the nose, and in neglected cases the po lypus m a y b e so close t o 
the nostril as t o attract the attention o f the patient (Fig. 40 ) . 

On examinat ion, the smooth , glossy, movab le , bluish-grey swelling 
presents a characteristic appearance, bu t sometimes the co lour is p ink 
or red and the sw^elling m a y then be mistaken for an enlarged concha . 

The use o f the p robe , h o w ­
ever, will demonstrate the 
soft, mobi le , and insensitive 
nature o f the po lypus . I t 
m a y be necessary t o shrink 
the tissues b y the applica­
tion o f cocaine and adrenalin 
in order t o obta in a satis­
factory v i ew . 

T R E A T M E N T . — This con ­
sists firstly in the removal 
o f the po lyp i together wi th 
the small area o f bone t o 
which they are a t tached, 
and secondly , in the cure o f 
any accompany ing infection 
o f the paranasal sinuses. 
I^arge po lyp i m a y be satis­
factorily r emoved b y the 
wire snare. O f the numer­
ous snares in use, Blake ' s 
pattern is still mos t generally 
employed . I t is threaded 
wi th piano Avire, which 
should no t pro jec t at all 
when the snare is drawn 

home , otherwise the snared tissue is liable t o slij) ou t . The wire should 
no t pass into the tube o f the snare when closed, as the o b j e c t o f 
snaring is t o tear the po lypus , together wi th its base, and no t t o cu t 
through the pedicle . Unless the patient be a ve ry nervous subject , 
nasal po lyp i m a y b e satisfactorily r emoved under local anaesthesia (see 
p . 30 ) . The snare l o o p is first held vert ical ly and is passed alongside the 
po lypus . Then the l o o p is made t o encircle the swelling and is worked 
upwards b y a side-to-side m o v e m e n t until the poin t o f a t tachment is 
reached, when the snare is c losed, and withdraAvn b y a qu ick jerk . Other 
po lyp i are dealt with in like manner either at the same sitting or subse­
quent ly . Haemorrhage is usually brisk but soon ceases, and packing is 
se ldom necessary. 

Fig. 40.—Nasal polypus. 
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W h e n only a few po lyp i are present, and when there is no accompany ing 
sinus infection, the a b o v e procedure m a y establish a cure. A s a rule, 
however , it is necessary t o r emove the diseased areas o f e thmoid b o n e 
and to deal with infection o f the neighbouring paranasal sinuses. T h e 
latter is described under the respective heading. T h e former is a c c o m ­
plished either b y the use o f Luc ' s or Blakesley 's forceps, or b y the more 
risky procedure k n o w n as Sluder's operat ion. Sluder r ecommended that 
his hook-shaped knife be used t o r emove 
the middle concha close to the cribriform 
plate and subsequently to break d o w n the 
walls o f the underlying ethmoidal cells. 
This procedure involves the area Avhich 
Burger has termed the danger zone o f the 
nose (Fig. 41 ) , and al though the result 
m a y be excellent in skilled hands it is 
perhaps wiser t o adop t the safer plan o f 
removing the diseased e thmoid b y nasal 
forceps, working under cove r o f the middle 
concha , which is retained as an important 
anatomical landmark. T h e forceps are 
passed beneath the concha , and the po ly ­
poid tissue and b o n y laminae are r emoved 
piecemeal . Grünwald 's bit ing forceps m a y 
be emp loyed t o comple te the operat ion. 
The field o f operat ion should be kept 
under direct vision and any bl ind thrust­
ing m o v e m e n t o f the forceps is t o be avo ided . A l though haemorrhage 
will obscure the v iew, it is, as a rule, readily control led b y temporary 
packing. E thmoida l curettage b y means o f Meyer ' s ring knife is preferred 
b y some. 

A F T E R - T R E A T M E N T . — T h e patient should remain in b e d for forty-eight 
hours, and should be warned to avo id b lowing his nose, as emphysema 
o f the upper and lower eyelids m a y result. On the d a y fol lowing opera­
tion a wa rm alkaline nasal douche will r emove crusts and add t o the 
comfor t o f the patient, bu t this should no t be repeated. Da i ly inhalations 
o f menthol ized steam m a y be g iven, and the format ion o f crusts m a y be 
kept in check b y the injection into the nose o f a few c . c . o f l iquid paraffin 
(with -J per cent menthol or phenol) or b y the use o f a mi ld ly antiseptic 
ointment . The nose should b e carefully inspected in a week or ten days 
so that any small po lyp i or tags which have escaped at tention m a y be 
removed . 

Fig. 41.—The 'dangerous area' of 
the nose. (Burger.) 
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CHAPTER VI 

NEW GROWTHS. 

T H E S E m a y b e either simple or ma l i gnan t ; the latter are the more 
frequent. 

Simple Tumours.— 
Papilloma and Fibroma are rare. T h e y m a y g row f rom the septum— 

which is the usual site o f the papi l loma—from the inferior concha , or f rom 
the floor o f the nose, and g ive rise t o nasal obst ruct ion and occasional 
epistaxis. On the lateral wall o f the nose they m a y cause b lockage o f 
the tear duc t and epiphora. Microscopical ly they d o no t differ f rom 
similar tumours in other situations. I f small, they m a y b e r emoved 
b y a combinat ion o f submucous resection and avulsion b y the snare. I f 
t h e y are large, an external operat ion m a y be unavoidable . After removal , 
a microscopical examinat ion should be m a d e in order t o exc lude ev idence 
o f commenc ing mal ignancy. 

Angioma {Bleeding Polypus of the Septum).—This also is a somewha t 
rare condi t ion . I t was supposed at one t ime that a bleeding po lypus 
was one o f the malignant forms o f tumour o f the nature o f sarcoma, 
because, when on ly par t ly r emoved , i t grew again ve ry rapidly. This 
v iew has, however , been shown t o be wrong , for recurrence does n o t 
take place if the tumour is thoroughly r emoved , and metastases never 
occur . T h e g rowth appears as a rounded, pedunculated b o d y , dark 
red in colour , and springing f rom the cartilaginous par t o f the sep tum ; 
it causes nasal obstruct ion and frequent at tacks o f epistaxis. T h e t umour 
is ve ry vascular and is o f the nature o f a fibro-angioma. Occasional ly 
the same type o f tumour is m e t wi th on the lateral wall o f the nose . 

T R E A T M E N T . — T h i s consists in comple te removal wi th a snare, and 
excision o f a lozenge-shaped por t ion o f the mucous membrane forming 
the base o f the po lypus . 

Other forms o f tumour , b o t h simple and malignant , g r o w from the 
septum, bu t are ve ry rare in that situation. 

Osteoma m a y originate in the frontal sinus o r in the e thmoidal reg ion . 
I t is usually o f the hard i vo ry var ie ty and removal b y operat ion m a y 
present considerable difliculty. 

Cysts.—These are more c o m m o n than the foregoing and arise f rom 
t w o sources—(a) retention in the mucous glands in the floor o f the nose , 
and (b) f rom the apices o f the incisor teeth. Differential diagnosis is 
best made b y an X - r a y picture taken wi th the film in the m o u t h . T h e 
retention cys t o f the floor o f the nose, if small, m a y b e dissected ou t 
through the anterior naris ; if large, the cys t wall m a y b e dissected 
ou t through the bucca l m u c o u s membrane . W h e n the cys t is dental 
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in origin, it must be a t tacked through the mucoper ios teum over the 
premaxil la . 

The so-called cys t o f the middle concha has already been ment ioned 
( p . 17) . A n air-space in the middle concha is a deve lopmenta l anomaly 
which m a y cause nasal obst ruct ion and demand removal . Somet imes 
muco id secretion accumulates in this space and it becomes purulent 
from infection. Trea tment consists in r emova l o f the greater por t ion 
o f the concha which forms the wall o f the cys t (see Fig. 20, p . 22 ) . 

Malignant Tumours.—Both carc inoma and sarcoma occu r in the nasal 
cavities ; o f the t w o , sarcoma is ttie more c o m m o n . T h e y are m e t 
with in y o u n g persons, and m a y arise as pr imary growths in the nose , 
or be secondary t o growths beginning in one o f the paranasal sinuses, 
especially the antrum. Carcinoma is m e t wi th as a rule in elderly 
individuals. 

S Y M P T O M S . — N a s a l obst ruct ion is one o f the chief s y m p t o m s o f malig­
nant disease ; it varies in degree accord ing t o the size o f the tumour , and 
m a y be comple te . Ano the r constant sign is nasal discharge, wh ich is 
usually purulent, and m a y be associated wi th an ex t remely offensive 
odour . Epistaxis is a frequent s y m p t o m ; it m a y occu r spontaneously, 
or m a y be induced b y some slight manipulat ion within the nose . Externa l 
deformity m a y be p roduced , an appearance which is ve ry suggestive o f 
mal ignancy, though it is sometimes found in cases o f simple m u c o u s 
po lyp i . A less c o m m o n s y m p t o m is epiphora which is the result o f 
b locking o f the lacrimal duc t . Pain is compla ined of, bu t glandular 
enlargement is no t often observed . 

A P P E A R A N C E S . — S a r c o m a m a y spring f rom the septum, f rom the 
lateral wall o f the nose, or f rom the antrum. Carcinoma generally g rows 
from the lateral wall , bu t the exac t po in t o f origin can rarely be deter­
mined. Sarcoma m a y resemble mucous po lyp i , or m a y be associated 
with simple po lyp i . A reddish, s loughy- looking mass, ve ry friable, and 
bleeding freely when touched , is suggestive o f malignant disease. 

D I A G N O S I S . — W h i l e the diagnosis o f mal ignancy m a y frequently b e 
suggested b y the clinical features jus t described, microscopica l examina­
tion o f a por t ion o f the tumour should a lways be m a d e when there is the 
slightest doub t . I f the diagnosis is confirmed, it becomes impor tant t o 
determine the exac t extent o f the disease, and for this purpose a radiograph 
gives satisfactory information. 

T R E A T M E N T . — O p e r a t i v e excis ion, c o m b i n e d wi th the use o f d ia thermy, 
offers the best prospect o f cure. Trea tment wi th radium or X rays m a y 
fol low, bu t radiological t reatment alone appears t o be rarely successful 
(Norman Pat terson) . Complete excis ion o f the upper j a w is an obsole te 
operation ; in suitable cases the tumour m a y be approached through 
the mou th or nose, wi thout external incision. The paranasal incision 
o f Moure gives the best access t o growths o f the e thmoid . Al l dissection, 
with the except ion o f skin incision, is performed wi th the dia thermy 
knife, and before the w o u n d is closed the raw surface is treated with 
the diathermy bu t ton . E v e n when comple te excision is no t possible 
diathermy m a y afford relief, and this m a y be c o m b i n e d wi th the implanta­
t ion o f radium needles. 

4 
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CHAPTER VII 

CHRONIC INFECTIVE DISEASES. 

SYPHILIS. 

Inherited Syphilis m a y appear in the form o f coryza (snuffles), beginning 
in the first three months o f hfe. I t is characterized b y obstinate nasal 
discharge which tends to d ry up and form crusts ; also the irritation 
o f the secretion causes fissures to appear at the anterior nares. A t a 
later stage, usually at puber ty , bu t sometimes no t until adult life, 
gummatous ulceration m a y dest roy the tissues and lead to a t rophy and 

Fig. 42.—Stigmata of coogeaital syphilis. Hutchinsoa's teeth. Sunken bridge 
Corneal opacities. 

scarring, so that the br idge o f the nose is depressed and foetid crusts form 
within the nasal cav i ty . The permanent teeth and the cornea show well-
known defects (Fig. 4 2 ) . In infants so affected, other evidence o f the 
disease should be looked for and the family history mus t also be 
investigated. 

Acquired Syphilis.—Primary infections o f the nose are ve ry rare. 
Secondary lesions, in the form o f mucous patches, are me t with in the 
nose, but less c o m m o n l y than in the pharynx, and only slight s y m p t o m s 
are produced . In its tertiary manifestations, syphilis m a y occur in the 
nasal cavities, bo th in its hereditary and acquired forms. The sep tum 
is the part mos t c o m m o n l y affected, bu t the lateral wall o f the nose m a y 
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be invo lved . The stage o f gummatous infiltration is rarely seen, for 
as a rule ulceration and destruction o f tissue have taken place before 
the patient presents himself for examinat ion. The g u m m a takes the fo rm 
of an irregular mammil la ted infiltration, dark red in colour , a t tacking 
one or b o t h sides o f the septum. Usual ly the on ly s y m p t o m at this stage 
is nasal obstruct ion, bu t there m a y be severe pain in the nose, and head­
ache, and the nose m a y b e tender and swollen. W h e n ulcerat ion occurs , 
it is accompanied b y a purulent discharge which tends t o d ry and form 
crusts ; these emit a horrible stench which m a y be detec ted at a distance 
o f several feet f rom the patient . T h e odour is, however , different f rom 
that o f ozaena. After the removal o f the crusts b y syringing the nose , 
or b y the me thod described in the t reatment o f ozaena, the ravages o f the 
disease can be studied. I f the septum is affected, it will be found t o be 
perforated, and the perforation usually involves the b o n y structures as 
well* as the cartilaginous por t ion . T h e posterior edge o f the v o m e r m a y 
also be found necrosed. I f the process is still ac t ive , the edges o f the 
perforation will be covered wi th granulations. T h e loss o f tissue m a y 
be so extensive that there m a y be sinking o f the br idge o f the nose, and 
even ulceration and destruction o f the external nose . T h e structures 
o f the lateral wall o f the nose m a y also be extensively ulcerated, and 
in part dest royed. The nasopharynx is no t immune f rom at tack, and 
ulceration m a y be found on its roo f and in the ne ighbourhood o f the 
Eustachian cushion. 

D I A G N O S I S . — T h e diagnosis is no t difficult as a rule, bu t syphilis mus t 
be distinguished from ozaena, tuberculosis, lupus and glanders. In 
ozaena the foetor is quite different, and ulceration does no t occur . 
Tuberculous ulceration o f the nose is a lmost always secondary to some 
other tuberculous lesion, and it is n o t accompanied b y foetor. In lupus 
there is no t the rapid loss o f tissue found in syphilis, and there is usually 
the nodular infiltration characteristic o f that disease. Glanders m a y 
resemble syphilis, but is a much rarer condi t ion . In doubtful cases 
Wassermann's test should be employed . 

T R E A T M E N T . — I f the patient is seen in the infiltration stage and there 
is the least doub t abou t the diagnosis, antisyphilit ic t reatment should 
be c o m m e n c e d at once while awaiting the result o f the Wassermann test, 
because the syphilitic condi t ion advances with great rapidi ty to ulceration 
and necrosis, with resulting deformity . Apar t f rom the general t reatment 
o f syphilis, local remedies are required. The nose should be kept clean 
b y frequent syringing with mild antiseptic solutions (see A p p e n d i x ) , and 
it m a y also be sprayed with a solution o f peroxide o f hydrogen (10 v o l . ) , 
while all loose sequestra should be r emoved . W h e n the internal con­
dition is cured, the external deformities o f the nose, especially the 
depression o f the br idge, m a y b e remedied b y a plast ic operat ion ( p . 3 2 ) . 

TUBERCULOSIS. 

Tuberculosis rarely affects the nose primarily, save in the form o f lupus. 
W h e n it occurs it takes the form o f a tumour which m a y p roduce ulcera­
t ion and destruction o f tissue ; it appears as a granular g rowth springing 
from the septum, and m a y be mistaken for sarcoma, but mic roscop ica l 
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examinat ion will show the true nature o f the swelling (granulation tissue 
with tuberculous giant cells). I t is more c o m m o n to find ulceration 
taking place ; and the septum is the part mos t frequently at tacked, 
the cartilaginous por t ion being first affected. The ulceration is soon 
fol lowed b y perforation o f the septum. The lateral wall o f the nasal 
cav i ty m a y also be at tacked. 

S Y M P T O M S . — T h e s e are slight. The ulceration is at tended b y nasal 
discharge, but pain is generally absent. 

D I A G N O S I S . — T h e diagnosis has to be made from syphilis and lupus ; 
but the site o f the perforation, which in tubercle affects the cartilage 
and in syphilis involves the b o n y structures as well, and also the evidence 
o f syphilis or tuberculosis in other parts o f the b o d y , should make the 
diagnosis clear. I f there is any doub t , Wassermann 's test should be 
emp loyed ; if this is posi t ive, it points to the lesion being syphilit ic, but 
if the result is negat ive, a histological examinat ion should be m a d e . 
The diagnosis f rom lupus will be considered later. 

T R E A T M E N T . — U n l e s s there is extensive tuberculous infection in other 
parts o f the b o d y , an a t tempt should be made to r emove the diseased 
tissues comple te ly . In order t o d o this the ulcerated areas should be 
freely curetted ; the raw surface m a y then be cauterized wi th the 
galvano-cautery, or painted with tr ichloracetic acid . The latter applica­
t ion should be repeated twice or thrice weekly until cicatrization occurs , 
as there is a great tendency t o recurrence. Dia thermy m a y be e m p l o y e d 
for the removal o f the infiltrated area. T h e nose should be kep t clean 
b y irrigation wi th the nasal douche . T h e advisabil i ty o f tuberculin 
t reatment m a y also be considered. 

LUPUS. 

In the nasal cavities, lupus is more c o m m o n l y met with than tuberculosis . 
Y o u n g persons, especially females, are at tacked, and the disease here, 
as in other parts o f the b o d y , is extremely chronic . I t is often associated 
with some cutaneous lesion, and it is ext remely probable that nasal lupus 
and lupus o f the face have a c o m m o n origin in the vestibule o f the nose 
at the junct ion o f skin and mucous membrane {Plate II, 3, p . 36) . A s in 
tuberculous infections, the septum is the part generally affected, but the 
inferior concha is no t immune . The characteristic nodular infiltration is 
recognizable, and this m a y be fol lowed b y ulceration and loss o f tissue. 
External deformity is sometimes me t with, such as sinking in o f the t ip 
o f the nose, while the alae nasi and the mobi le part o f the septal cartilage 
m a y be eroded and finally des t royed. 

D I A G N O S I S . — T h e diagnosis o f lupus is no t difficult as a rule. T h e 
very slow progress o f the disease serves to distinguish it f rom syphilis, 
while the characteristic nodular appearance o f the infiltration, and 
the presence in m a n y cases o f a skin lesion, will help to differentiate the 
condi t ion from tuberculosis, al though some authorities suggest that the 
distinction between tuberculosis and lupus should be abolished. 

T R E A T M E N T . — T h e local treatment is the mos t important , and mus t 
be thorough. The diseased parts should be curetted with a sharp spoon , 
and lactic acid, chromic acid, or the galvano-cautery should then be 
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applied to the raw area. Recen t ly ionizat ion and dia thermy, especially 
the latter, are more frequent ly used, and wi th sat isfactory results. 
Treatment b y X rays or radium, if available, m a y be tried. Tubercul in 
m a y also be administered, and is occasional ly o f benefit. The general 
health o f the patient must also be at tended to . Pfannenstill, in 1910, 
suggested a method o f treating tuberculous processes b y causing nascent 
iodine to be g iven off within the diseased tissues. H e found that if 
sodium iodide were taken internally, and ozone inhaled, iodine was 
given off in a nascent form when these t w o substances came in contac t . 
T o obtain a satisfactory result, the diseased process must be localized, 
and there must be an ulcerated area. The me thod has been mos t 
successful when applied to cases o f lupus o f the nose, and a modified 
technique has been elaborated b y Strandberg. The patient receives 
at first 1 g rm. a day o f sod ium iodide, d iv ided into six doses ; the 
amount is rapidly increased until 6 g rm. are g iven every day . W h e n 
the daily dose has reached 3 grm. , gauze tampons are inserted in the 
nose twice daily, and moistened every ten minutes with a solution 
o f peroxide o f hydrogen. The patient is p rov ided with a bot t le o f this 
solution and a pipette, and makes the applicat ion himself. A t first 
there is a considerable reaction, and a weaker solution is then used. 
The treatment lasts t w o or three months . Out o f 90 cases treated b y 
Strandberg, 46 were cured. W h e n , however , the lesion is so situated 
that it can be entirely r emoved with a sharp spoon fol lowed b y the 
local application o f acid nitrate o f mercury , this m e t h o d will have b o t h a 
more rapid and a more certain effect. F o r the successful t reatment o f 
lupus it is necessary to impress upon the pat ient the need o f frequent 
re-examination. 

ULCERATIVE GRANULOMA. 

Under this heading is included a progressive and fatal disease o f 
unknown origin, usually termed malignant g ranuloma, a l though it is no t 
a tumour bu t rather a chronic inf lammatory lesion. 

The clinical picture is one o f progressive destruction o f the nose, face 
and pharynx, with pro longed fever and frequent haemorrhages ( J . P . 
Stewart) . 

The disease is practicaUy confined t o adul t males, and mus t b e differ­
entiated, firstly, f rom syphilis, tuberculosis and malignant disease, and, 
secondly, f rom various affections o f the t ropics such as yaws , m y c o t i c 
infection, gangosa, leprosy and oriental sore. L o c a l t reatment is o f 
little or no avail , bu t deep radiotherapy appears to deserve further trial. 

RHINOSCLEROMA. 

This disease deserves a passing ment ion on accoun t o f its increasing 
incidence in Eastern Europe , a l though it has n o t been repor ted in this 
country . I t consists o f a hard infiltration o f the mucous membranes o f 
the upper air passages, with a secondary invasion o f the lips and nostrils, 
which causes great disfigurement. In the nose it gives rise t o obst ruct ion 
and discharge, and a s lowly progressive, though usually painless, stenosis. 
Treatment can on ly g ive temporary relief. 
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CHAPTER VIII. 

EPISTAXIS, FOREIGN BODIES, AND PARASITES. 

EPISTAXIS. 

B L E E D I N G f rom the nose is a s y m p t o m o f a large number o f widely 
diverse condi t ions . In children it is a c o m m o n s y m p t o m o f adenoid 
vegetat ions. I t is me t wi th in diseases o f the heart, the liver, and the 
kidneys ; on accoun t o f the latter, the importance o f testing the urine 
should no t be over looked . I t m a y occur in acute fevers, such as enteric, 
scarlet fever, measles, diphtheria and influenza ; and it is also found in 
diseases o f the b lood , including scurvy , purpura and haemophilia. In 
m a n y cases it is due to purely local causes. I t m a y proceed from new 
growths (especially malignant) in the nose and nasopharynx ; it m a y 
occur in plethoric individuals ; it is more rarely vicarious, replacing the 
menstrual flow ; and it is frequently the result o f injury. B r o w n Ke l ly 
has described a form o f epistaxis which arises high up in the nose. Bleed­
ing takes place from the anterior e thmoidal veins. The b l o o d m a y escape 
in drops , or it m a y pour ou t so profusely that several pints are rapidly 
lost . I f the b lood is escaping on ly in drops , it wifl p robab ly cease to 
flow spontaneously, and treatment will be unnecessary ; bu t where the 
haemorrhage is free, it is the du ty o f the surgeon to endeavour to arrest 
it. I f the bleeding has been at all abundant , the nose will p robab ly be 
full o f c lots , and it will be impossible to locate the bleeding point—a 
very desirable preliminary to treatment. The nose should, accordingly , 
first be washed ou t with w a r m bor ic , or other mi ld antiseptic lo t ion , 
and should then be carefully inspected. I f the b lood flows t o o quickly 
to enable the bleeding point to be seen, a gauze plug saturated wi th a 
solution o f peroxide o f hydrogen (10 vo l . ) should be inserted ; this should 
be quickly withdrawn and the nose rapidly inspected. 

The mos t c o m m o n site for haemorrhage is Little 's area, or an area on 
the lower and anterior part o f the cartilaginous por t ion o f the septum 
(Plate II. 6 , p . 36) . I f the bleeding is not coming from that region, 
the floor o f the nose and the conchae should be inspected. Ti l ley has 
repor ted an unusual case in which the bleeding area occurred on the 
sep tum behind a vert ical ridge producing a deviat ion. The bleeding 
spot was found with m u c h difficulty. Bleeding coming from the anterior 
area o f the cav i ty can generally be s topped b y anterior plugging. F o r this 
purpose strips o f gauze, wrung ou t o f a solution o f peroxide o f hydrogen 
(10 v o l . ) , are mos t suitable ; the plugs m a y be left in for forty-eight 
hours. T h e Cooper -Rose t ampon , a thin rubber bag , which is in t roduced 
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into the nose and then inflated, p rov ides a painless and effective m e t h o d 
o f controll ing epistaxis in m a n y cases. I f the haemorrhage is n o t control led 
b y this means, plugging o f the posterior nares m a y b e resorted t o , b u t 
this procedure is necessary on ly in the rarest instances, and it m a y 
be stated that, where careful anterior plugging has been o f n o avail , 
posterior plugging rarely has a satisfactory result. This is usually the 
case in b l o o d diseases, as in haemophilia, purpura haemorrhagica, e t c . 
Recen t ly some success has been obta ined b y pack ing the anterior 
nares fol lowed b y intramuscular injection o f haemoplastin. In the cases 
o f habitual nose-bleeding, it is ve ry impor tant t o find the bleeding 
point which, in the great major i ty o f cases, as has already been 
stated, is found low d o w n on the anterior part o f the septum. W h e n 
detected, the area should be cauterized, either with a bead o f fused 
chromic acid or with a flat burner heated to a dull-red h e a t ; in using 
the latter the affected area is s troked wi th the burner while the current 
is being al lowed to pass. 

I t occasionally happens that in habitual nose-bleeding the lower and 
anterior part o f the septum is seen to be dry, and shows a t endency to 
collect inspissated mucus . In such cases the bleeding is often prevented 
by keeping this area lubricated with vaseline or l iquid paraffin, applied 
either with the finger or an oil a tomizer . Epistaxis due to foreign 
bodies , maggots , or leeches usually ceases after their r emova l . 

FOREIGN BODIES. 

Children sometimes introduce but tons , peas, beans, o r similar bodies 
into the nose. I f this is found ou t at once , the foreign b o d y m a y be 
readily de tec ted and r emoved ; bu t if left in the nose , a discharge is set 
up , which soon becomes purulent and foetid. Acco rd ing ly , if a child 
is brought wi th a history o f a unilateral discharge f rom the nose, i t should 
at once raise the suspicion o f a foreign b o d y , even if no his tory o f one 
can be obta ined . I f the o b j e c t is one which swells wi th moisture , nasal 
obstruct ion m a y also be p roduced . The b o d y m a y no t be visible on 
inspection, owing t o the swelling o f the m u c o s a and the presence o f pus. 
In such cases the nose should be cocainized, after which procedure a 
second inspection mus t be made , when the foreign b o d y will p robab ly 
be seen, or (if no t seen) m a y be detected b y the p robe . W h e n located , 
the b o d y can generally be r emoved wi th ease b y a pair o f t oo thed forceps, 
or b y a h o o k which is passed b e y o n d the ob jec t and then wi thdrawn. 
I f it is situated far back , it m a y be easier t o push it on into the naso­
pharynx. W h e n dealing wi th children, it is frequently necessary to 
e m p l o y a general anaesthetic. 

The association between nasal diphtheria and a foreign b o d y is ve ry 
c o m m o n , and the removal o f the foreign b o d y cures the nasal discharge 
and incidentally the diphtheria ( J . A . K e e n ) . T h e Klebs-Löffler baciUi, 
or organisms which resemble them, are implanted as a secondary infec­
tion o f the ulcerated area caused b y the foreign b o d y and are n o t 
pr imari ly the cause o f the s y m p t o m s . 
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R H I N O L I T H S . 

Rhinol i ths are calcareous masses which are occasional ly found in the 
nose. The deposi t o f salts, chiefly carbonate and phosphate o f l ime, 
takes place round a nucleus, which m a y be a foreign b o d y or mere ly 
b l o o d o r mucus . 

S Y M P T O M S . — T h e s e are the same as in the case o f a foreign b o d y , and 
the diagnosis m a y be m a d e b y inspection, or i f necessary b y the use o f 
a p robe . 

T R E A T M E N T . — T h i s will be the same as for foreign bodies , namely , 
removal . I f the rhinolith is t o o large t o r e m o v e as a whole , it m a y be 
crushed wi th a strong pair o f dressing-forceps, and extracted in p ieces . 

F U N G I A N D P A R A S I T E S IN T H E N O S E . 

Aspergillus infections o f the nose are no t so rare as t ex t -books wou ld 
have us believe (Brown K e l l y ) . T h e s y m p t o m s are sneezing, rhinorrhcea, 
and headache, and the m o s t impor tant sign is the discharge o f pieces 
o f tough greenish membrane which m a y coexis t Λvith po lyp i and 
granulation tissue. Trea tment consists in thorough removal o f all the 
fungus. 

Rhinosporidiurn Seeberi causes a rare parasitic affection which has 
been observed mainly amongs t the natives o f Southern India, though its 
distribution is no t l imited t o that area. The nasal po lyp i which are 
formed contain the spores in all stages o f deve lopment . Clinically, the 
masses present the appearance o f slender fihform or narrow leaf-like 
processes o f a dull-pink or reddish tint, wi th the surface s tudded Λvith 
m a n y minute pale spots , due t o the presence o f the sporangia in the 
tissue. T h e growths are ve ry friable and bleed readily when touched 
(Ashwor th and L o g a n Turner) . Trea tment consists in the surgical 
removal o f the infected areas. T h e local applicat ion o f 2 per cent aqueous 
solution o f tartarated an t imony has been advised. 

M A G G O T S I N T H E N O S E ( M Y I A S I S O R P E E N A S H ) . 

In ho t climates flies m a y deposi t their o v a in the nose and maggo t s 
result. I t is rare for this t o occu r in a heal thy nose ; it is more c o m m o n 
in patients suffering f rom ozaena or nasal syphilis. Epis taxis , headache, 
lacrimation and sneezing deve lop , and are soon fol lowed b y a b l o o d y 
discharge which becomes purulent ; ulceration and destruct ion o f the 
nasal structures m a y occu r ; death m a y result f rom meningit is . 

T R E A T M E N T , which is fortunately efficacious, consists in spraying or 
instilling oi l , or ch loroform and water , into the nasal cavities ; b y these 
means the larvae are irritated and crawl ou t o f the nose. Care should 
be taken not to kill them in situ, as they remain a source o f secondary 
sept ic infect ion. 
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CHAPTER IX. 

ALLERGY AND ALLIED CONDITIONS. 

U N D E R the a b o v e heading are included the disorders wh ich were formerly 
classed as nasal neuroses. T h e on ly true nasal neuroses are the disturb­
ances o f olfaction t o which reference has been already m a d e in Chapter 
I I , p . 28. 

Al lergy m a y be defined as " a state o f exaggerated susceptibil i ty t o 
various foreign substances and physical agents that are harmless t o the 
great major i ty o f normal individuals " ( B r a y ) . M a n y o f the " allergic 
reactogens ," b u t no t all, are o f protein nature. T h e recogni t ion o f nasal 
manifestations o f allergy is o f great impor tance . Neglec t o f the allergic 
factor accounts for m a n y failures in nasal surgery. 

The varieties o f allergy which chiefly concern us here are : (1) Nasal 
allergy or va somoto r rhinitis ; (2) Pollen allergy o f hay fever ; and (3) 
Bronchial allergy or asthma. 

NASAL ALLERGY (Vasomotor Rhinitis). 

Nasal allergy (vasomoto r rhinitis), also k n o w n as allergic co ryza or 
paroxysmal rhinorrhcea, mos t c o m m o n l y affects w o m e n in the second 
or third decade o f life and, unlike hay fever, it m a y occu r at any t ime o f 
year. The etiological factors m a y be cl imat ic , as f rom sudden exposure 
t o co ld , or occupat ional , as in bakers, rubber workers , housewives , Λvho 
are naturally subjected to inhalation o f vapours or dust . F o o d m a y be 
responsible; for example , chocola te , tomatoes , eggs, e tc . , also emanat ions 
from dogs , horses, or other animals. Nasal allergy is often associated 
with asthma. 

T H E S Y M P T O M S consist in sudden at tacks o f sneezing, wi th watery 
discharge from the nose and sensation o f nasal obs t ruct ion. 

Repea ted sneezing m a y cont inue a lmost t o the poin t o f exhaust ion. 
During the at tacks the inferior conchae are large, pale, and sodden in 
appearance, and the mucosa pits on pressure wi th a p r o b e . A nasal 
smear m a y show numerous eosinophil cells. 

T R E A T M E N T . — I n all cases a careful investigation o f the envi ronment 
and habits o f the patient should b e made , wi th a v i ew t o discover ing 
the determining factor . I f a specific irritant can be d iscovered f rom the 
history, or f rom reaction t o skin tests Λ\ith various allergens, then desen-
sitization offers g o o d prospects o f cure. Outfits for testing m a y be 
procured, al though the procedure is lengthy and cos t ly on accoun t o f 
the great number o f reagents required. Desensitization b y non-specific 
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allergens such as peptone , milk, b l o o d serum, and vaccines is also pract ised. 
As regards local treatment, Francis advised the cauterization o f any 
hypersensitive spots on the septum. Hurs t r ecommended the nasal 
inhalation o f pure carbon d ioxide gas in small amounts , and recently 
Franklin has reported g o o d results f rom zinc ionizat ion. Nasal sprays 
containing ephedrine and adrenalin are also useful. 

Pollen Allergy (Hay Fever) is a distressing condi t ion in which the 
patient is hypersensitive t o the pollen of certain plants, trees, and grasses, 
the last ment ioned being the mos t important . The s y m p t o m s are those 
o f nasal allergy, bu t the sneezing and rhinorrhoea are accompanied b y 
burning o r i tching sensations o f the nose and o f the conjunctivae, and 
there is a definite seasonal incidence, in late spring or summer, when 
the pollen is present in the air. A b o u t one-half o f the cases also suffer 
from asthma, and the patient is often comple te ly prostrated. 

T R E A T M E N T . — T h i s should fol low the lines already suggested for nasal 
allergy. W h e n the patient can afford it he m a y escape b y taking a sea 
v o y a g e or b y l iving at a high altitude during the season. At t empts t o 
exclude the pollen b y air-filters in rooms , o r masks for the patient 's use, 
have only been part ly successful. Al though it involves t ime and expense, 
inoculation b y an extract o f the specific pol len, previously determined 
b y a series o f tests, offers the best means o f securing desensitization. 
Wherever possible the t ime chosen for the course o f injections should 
be just before the pollen season. Al though s tock solutions have been 
employed , prepared from t imothy grass or from a variety o f grasses, t h e 
results are inferior t o those obta ined b y using pollen allergens t o Avhicli 
the patient definitely reacts. A s additional t reatment the internal use 
o f ephedrine sulphate gr. -| or o f acid hydrochlor . dil . ( B . P . ) has been 
ad\ásed, while local symptoms are relieved b y a nasal spray or o in tment 
containing ephedrine or adrenalin chloride and b y the use o f dark glasses. 
Z inc ionization and nasal inhalation o f carbon d iox ide are also w o r t h y 
o f trial. 

ASTHMA AND THE NOSE. 

Asthma, or bronchial allergy, consisting essentially in dyspnoea, due 
to spasmodic contract ion o f the bronchial muscle , is the m o s t impor tan t 
o f the allergic diseases, bu t only the nasal factor need be considered here. 
Al though the existence o f an ' as thmagenic ' area in the e thmoid region o f 
the nose has been clearly demonstrated, b o t h clinically and b y animal 
experiments, and al though nasal abnormalit ies are c o m m o n in cases o f 
asthma, it is well t o remember the d ic tum o f P . W^atson-Williams that 
" the existence o f nasal abnormalit ies in an asthmatic pat ient does n o t 
imply that they are causal factors " . 

The commones t pathological changes are nasal po lyp i , and infect ion 
o f the paranasal sinuses. Po lyp i are so c o m m o n in allergic condi t ions 
that some authorities state that all patients suffering f rom nasal po lyp i 
have a history o f allergy. Infection o f the nasal sinuses m a y b e secondary 
to a series o f allergic swellings o f the mucous membrane . T h e ostia are 
c losed, and the sinuses b e c o m e favourable areas for bacterial g r o w t h . 
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A n y form o f nasal obstruct ion, b y favouring m o u t h breathing, results 
in the entrance into the bronchi o f co ld and impurified air, and this 
naturally increases the asthmatic s y m p t o m s . Whi l e the nose o f every 
asthmatic patient should be examined , and while it is advisable t o deal 
with infection or wi th gross abnormali t ies, he wou ld b e a rash surgeon 
w h o would predict an invariably g o o d result as far as the asthma is 
concerned. 

ALLERGY AND NASAL OPERATIONS. 

W e have already sounded a warning regarding a t o o confident predic­
t ion as t o the o u t c o m e o f surgical t reatment o f the nose in asthmatic 
subjects . B u t it is important t o determine in all nasal cases demanding 
operat ion whether there m a y no t be some underlying allergic cause o f 
the s y m p t o m s . Resec t ion o f a devia ted nasal sep tum or removal o f 
nasal po lyp i m a y p rove disappointing if the basic allergy is neglected. 
T h e removal o f tonsils and adenoids from a child suffering from allergic 
respiratory s y m p t o m s m a y no t onlj^ be futile bu t m a y actual ly aggravate 
the t rouble . In general, nasal surgery should be avo ided in allergic 
patients. E v e n in sinus infection, when operat ion appears t o be indicated, 
the t reatment o f the allergy m a y yield surprisingly g o o d results. In 
any case operat ive measures should be conservat ive and should a im at 
ensuring nasal drainage and produc ing a free a i rway. A b o v e all, the 
galvano-cautery should be used sparingly, if at all, in allergy. 

CEREBROSPINAL RHINORRHCEA. 

Cerebrospinal rhinorrhcea m a y b e ment ioned in this chapter , b y reason 
o f the s y m p t o m , a l though it has no et iological relationship wi th the 
diseases a b o v e ment ioned. I t is a rare disease, and as the name implies, 
it consists o f a persistent discharge o f cerebrospinal fluid from the nose, 
as a rule from one nostril on ly . T h e fluid does no t stiffen linen on drying, 
is free from albumin and mucus and reduces Fehl ing 's solut ion. P ro­
gnosis is usually unfavourable . T h e exac t cause is as y e t uncertain, and 
intranasal t reatment should be avo ided owing t o the risk o f meningit is . 

T R E A T M E N T . — T h e r e is no t reatment . T h e condi t ion sometimes ceases 
spontaneously and operat ive interference intranasally is t o b e avo ided 
in such a case. 
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Section IL 
A F F E C T I O N S OF T H E P A R A N A S A L S I N U S E S 

( A C C E S S O R Y S I N U S E S ) . 

G. Ε W A R T M A R T I N and C H A R L E S E . S C O T T . 

CHAPTER X. 

INTRODUCTION, PATHOLOGY. 
ACUTE INFLAMMATION IN THE SINUSES. 

INTRODUCTION. 

T H E paranasal sinuses consti tute a g roup o f air-containing cavities which 
communica te with the nasal chambers {see A n a t o m y , p . 6 ) . T h e y p lay 
a considerable part in the surgery o f the face and head, being prone t o 
infection b y micro-organisms ; and f rom their close p rox imi ty t o the 
brain and its membranes they are sometimes the pr imary source o f 
intracranial infection. Similarly they m a y infect the tissues o f the 
orbit with the formation o f orbital abscess and, occasionally, they are 
responsible for ocular changes with resulting impairment o f vision. 

Suppuration in one or more o f the air-sinuses is a c o m m o n cause o f 
recurring attacks o f facial erysipelas. Inf lammatory condit ions o f the 
pharynx, larynx and bronchi m a y be induced and maintained b y the 
irritation o f the purulent secretion f rom the nasal and paranasal cavities ; 
while gastric disturbance producing symptoms o f indigestion m a y fail 
t o respond to treatment because the swallowing o f septic discharge has 
not been recognized as a possible etiological factor. 

During recent years attention has been directed to the air-sinuses as 
foci o f focal infection, from which micro-organisms o f l ow virulence, or 
their toxins, invade certain tissues o f the b o d y producing pathological 
changes associated with a variety o f clinical manifestations which depend 
upon the area o f the b o d y secondari ly infected. T h e absence o f nasal 
discharge in some o f these cases, or its non-purulent character when 
recognized, p robab ly explains w h y the sinuses are sometimes no t re­
garded as the pr imary foci o f the sys temic infection. 

For m a n y reasons, therefore, it is essential that the student and 
practit ioner o f medicine should have some knowledge not on ly o f the 
ana tomy o f the paranasal air-cavities and their relation to neighbouring 
parts, but also o f the clinical types o f disease affecting them and o f the 
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methods o f diagnosis. These sinuses are also present in y o u n g children 
and the possibility o f suppuration in the early years o f life, especially 
in connect ion Λvith the exanthemata, should not be over looked . 

In this connect ion it must be ment ioned that mos t observers agree 
that it is no t the non-suppurat ive b u t the purely hyperplast ic t y p e of 
infection that is associated wi th asthma and other allergic condi t ions . 

INFLAMMATORY AFFECTIONS OF THE PARANASAL SINUSES. 

Etiology.—Acute inflammation o f the lining membrane o f the sinuses 
is due, in mos t instances, t o the extension o f the infection from the nasal 
cavities ; bu t Killian has pointed ou t that in scarlet fever they m a y be 
infected through the blood-stream. T w o or more , or even all the sinuses, 
m a y b e c o m e simultaneously infected. Inflammation m a y occu r during 
an at tack o f acute rhinitis or ' c o l d in the head ' , perhaps more often than 
is generally supposed. Acu te inflammation, however , is a more frequent 
concomi tan t o f the influenza epidemics ; it m a y compl ica te pneumonia 
and occur in the course o f the acute specific fevers which p rove a source 
o f infection in children. Injuries t o the facial bones , operations upon 
the nasal and post-nasal cavities, injudicious medica t ion o f the nose, bath­
ing and diving, have been recorded as etiological factors. In the case 
o f the maxillary sinus, dental disease and too th extract ion m a y be 
responsible. Nasal infection o f this cavi ty , however , is more c o m m o n . 
Finafly, one sinus m a y infect another. 

Considerable attention has been paid t o the influence o f a deficiency 
o f vi tamins in diet as a factor in predisposing the mucous membrane o f 
the nasal and paranasal cavities t o infection. Similarly, t o o , a number 
o f observations have been made upon the structural changes in the 
lining membrane o f these cavities, especially o f the maxiflary sinus, in 
anaphylact ic patients. I t is obv ious that wi th an increase in our know­
ledge o f the part p layed bo th b y diet and allergy, our methods of 
treatment o f the air-sinuses wfll require t o be revised, more particularly 
in relation t o prophylac t ic measures against infection. 

Bacteriology.—The paranasal sinuses are p robab ly sterile in normal 
condit ions o f health, as no micro-organisms have been found in them 
within a few hours o f death. The healthy nasal and post-nasal cavit ies, 
on the other hand, contain micro-organisms, bu t in smaller numbers , in 
pure culture, o f lower v igour and o f little or no virulence as compared 
with those present in the inflammatory condit ions (Lewis and Logan 
Turner). These authors, as the result o f their s tudy o f the bacter io logy 
o f sinus inflammation, have c o m e t o the fol lowing conclusions :— 

1. Pyogen ic cocc i are more often responsible than bacilli for sinus 
suppuration. 

2. Four main types of cocc i are c o m m o n l y met with, v iz . , p n e u m o c o c c i , 
s treptococci , s taphylococci , and diplococci o f the type o f Micrococcus 
catarrhalis. 

3. The foUowing groups o f bacilli no t infrequently occur : (a) B. coli 
and its aUies ; (h) Putrefactive bacteria such as B. proteus ; (c) A diph­
theroid group ; (d) B, influenzce ; (e) Dental organisms, B, gangrence 
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pulpce and B. necrodentalis ; ( / ) A n obligate anaerobic group containing 
B, perfringens and B. ramosus. The t w o latter groups occur usually in 
the maxil lary sinus. Foetor, so c o m m o n l y present in antral suppuration, 
alike in recent and in chronic cases, in those o f nasal as well as in those 
o f dental origin, m a y be due to the g rowth o f certain o f the micro­
organisms causing the suppuration, or t o others concerned in the d e c o m ­
posit ion o f the products o f inflammation. 

Tilley and Shat tock, and more recent ly B r o w n Ke l ly , have reported the 
presence o f fungus growth in the antrum and ethmoidal cells, demonstra­
t ing the myce l ium o f Aspergillus niger. 

Pathology.—The inflammatory affections m a y be non-suppurat ive 
(catarrhal) and suppurative, and in bo th varieties the inflammation, 
while at first acute, m a y pass into a chronic stage. The difference 
between the catarrhal and suppurative forms is mainly one o f degree, as 
the former m a y pass insensibly into the latter. The changes in the 
lining mucosa o f the cavities and in the character o f the discharge differ 
in the t w o varieties. J. S. Eraser, in his investigations into this subject , 
has drawn the following conclusions. Cases o f simple catarrh are those 
with oedema o f the submucosa, wi th slight alteration o f the superficial 
epithelium, and with a moderate leucocyt ic infiltration of the submucous 
tissue. The discharge is o f a somewhat muco id , transparent character 
often appearing in the washings in the form o f ' b l o b s ' . Again , in the 
chronic catarrhal variety the mucous membrane m a y b e c o m e greatly 
thickened and a po lypo id condi t ion m a y deve lop ; there m a y be little o r , 
indeed, no mucous discharge passing f rom the sinus into the nose . In 
allergic condit ions the epithelium o f the sinuses m a y b e thickened and 
hyperplastic with polypoida l degeneration, the periosteal layers showing 
a round-cell and connective-tissue proliferation, while the over ly ing 
layers show an oedema with an eosinophilic infiltration. In such cases 
bacterial invasion is a secondary process. 

In the suppurative t y p e the histological appearances va ry . There 
m a y be little or no oedema, bu t considerable l eucocyt ic infiltration, the 
epithelium being almost unchanged in some cases bu t wi th extens ive 
metamorphosis or wi th entire disappearance in others. Aga in , the 
oedema and leucocyt ic infiltration are sometimes p ronounced , wi th slight 
or extensive epithelial changes. The discharge is definitely purulent . 
Disease o f the osseous walls is no t a frequent concomi tan t o f suppurat ion 
in the sinuses. W h e n the infection is virulent, however , or when the 
ost ium becomes b locked and drainage is interfered with, caries and 
destruction o f one or more o f the walls m a y occu r and the infect ion 
passes b e y o n d the boundaries o f the affected sinus, involv ing the cheek, 
the orbi t , o r the cranial cav i ty . Necrosis m a y indicate a syphil i t ic 
infection. 

ACUTE INFLAMMATION. 

The affections which m a y give rise to acute inflammation in one or 
more o f the sinuses have already been referred t o . The s y m p t o m s va ry 
in their severity and are influenced b y t w o factors—the virulence o f the 
infection and the partial or comple te retention o f the secretion within 
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the cavi ty , consequent upon the closure o f the orifice o f the sinus. T h e 
latter is due t o the swelling o f the lining mucosa and t o the tumefact ion 
o f the adjacent nasal mucous membrane . 

In the cases o f milder infection, and in those in which drainage is no t 
interfered with, the onset m a y escape detect ion and the s y m p t o m s m a y 
be ve ry similar t o those o f the acute coryza which provokes it. Fo r this 
reason the infection m a y remain unrecognized ; it m a y resolve or pass 
in to the chronic stage. A feeling o f fullness, o f tension, or o f slight 
aching is compla ined o f in the area o f the affected cavi ty , p robab ly 
aggravated b y such acts as s tooping, straining, or coughing and, in the 
case o f the maxil lary and frontal sinuses, slight tenderness m a y be 
elicited o n pressing upon the walls o f these air-cavities. 

In the more severe type the symptoms are aggravated ; the feeling o f 
tension is replaced b y acute pain, often o f a distressing character. The 
whole o f the anterior group o f sinuses m a y be simultaneously infected. 
The patient m a y have consti tutional symptoms along wi th an elevation 
o f temperature. I f the maxillary sinus is affected and the ostium occluded, 
swelling o f the cheek wi th oedema o f the lower eyelid has been observed 
due t o the swollen m u c o s a ; great tenderness accompanies pressure 
on the facial wall o f the sinus. There m a y be absence o f nasal 
discharge. The appearances m a y simulate those o f acute periostitis 
of the maxilla ; bu t a differential diagnosis can be made from the his­
tory , b y a careful intranasal examinat ion and b y the use o f the special 
methods o f investigating the antrum t o be described presently (p . 69) . 
Acute osteomyelitis of the maxilla occurs occasional ly in infants and, 
as the appearances resemble those o f acute e m p y e m a o f the antrum 
in adults, the condi t ion has been erroneously diagnosed as such. In 
acute osteomyeli t is , however , the infection which is p robab ly o f buccal 
origin causes an inflammation o f the dental sac, fol lowed b y necrosis 
o f bone and the discharge o f pus into the nose and mou th . I t must 
be no ted that an infection o f the maxi l lary sinus m a y g ive rise t o 
no pain over that sinus bu t t o a referred pain a b o v e the orbi t , thus 
simulating an acute frontal sinusitis; bu t the pain, howeve r , is 
aperiodic. 

In acute inflammation o f the frontal sinus, the supra-orbital pain 
which accompanies it is of ten severe and m a y be associated wi th head­
ache and ocular pain. In these cases the supra-orbital pain has a very 
definite periodic character which is pa thognomonic o f acute frontal sinus 
inflammation, and is o f considerable assistance in differentiating the con­
dition f rom neuralgia o f the supra-orbital nerve. Commencing in the 
early part o f the forenoon, the pain becomes progressively worse t o ­
wards midday or one o ' c lock , subsiding gradually during the afternoon. 
A t night the patient is free from pain and his sleep is no t disturbed. 
During the exacerbation the sinus area m a y be exquisitely tender t o the 
touch and its outline can be accurately defined upon the forehead b y 
palpation. After subsidence o f the diurnal acute stage, the tenderness 
on palpat ion disappears t o a large extent^' T h e conjunct iva m a y b e c o m e 
injected and pho tophobia m a y be complained of. I f the drainage is 
imperfect a slight oedema m a y be observed over the sinus with puffiness 
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o f the corresponding upper eyehd, thus furnishing addit ional evidence of 
the deeper-seated inflammation. 

Acu te inflammation o f the ethmoidal cells or sphenoidal sinus occurs as 
a separate clinical entity, bu t it is no t c o m m o n , and the ethmoidal cells, 
in whole or in part, m a y be affected in association wi th an acute con­
dition of the frontal and maxil lary sinuses. The symptoms resemble 
those of an aggravated form of nasal and nasopharyngeal inflammation, 
with frontal o r vertical headache and with pain behind the eyes . 
When drainage is interfered with, orbital or ocular complicat ions may 
develop . 

Examination of the Nasal Cavities and Sinuses in Acute Inflam­
mation.—W^hile the symptoms and signs just enumerated are suggestive 
of acute inflammation o f one or more o f the sinuses, the at tention 
should be directed t o a closer physical examinat ion. W h e n the affec­
tion is unilateral, a comparat ive s tudy o f the appearance o f the nasal 
mucous membrane on the t w o sides will be o f assistance. On anterior 
rhinoscopy the mucosa will be found congested and the inferior concha 
swollen, so that further observat ion m a y be impossible wi thout the 
preliminary application o f a weak cocaine solution. Inspect ion o f the 
region of the middle concha is essential. Tha t structure m a y present 
a swollen and oedematous appearance and, for the same reason, the 
uncinate process m a y be rendered visible. Mucoid secretion o r a streak 
o f pus m a y be seen lateral t o the middle concha or, on the other hand, 
discharge in the middle meatus m a y be absent. This m a y be due t o 
blocking o f the ost ium o f the affected sinus ; it is no t u n c o m m o n , 
however , in acute catarrhal condit ions, especially o f the frontal sinus, 
t o find an absence o f secretion in this situation. At tent ion should also 
be directed to the olfactory cleft and the presence or absence of 
discharge in it should be noted. I f the condi t ion o f the patient will 
permit, posterior rh inoscopy and nasopharyngoscopy should be 
a t tempted, with the v iew o f obtaining additional or confirmatory 
evidence in the meatuses o f the existence o f a sinus affection. 

Information as t o the various special methods o f iuA^estigating the 
different cavities such as is afforded b y transillumination. X - r a y s , and 
explorat ion o f the sinuses will b e discussed under CHRONIC S U P P U R A ­
TION ( p . 69 et seq.) . 

T R E A T M E N T OF A C U T E I N F L A M M A T I O N A N D S U P P U R A T I O N . 

In every case in which the diagnosis o f acute inflammation is made , 
it is advisable t o adop t measures t o relieve the condi t ion and t o facilitate 
resolution, so as t o prevent the occurrence o f those secondary changes 
in the mucous membrane which m a y lead to the development o f chronic 
suppuration. Treatment , therefore, should be directed primarily t o 
establishing free drainage through the ostia b y reducing the swelling o f 
the nasal mucous membrane and, further, to the emp loymen t o f such 
means as m a y be thought suitable to relieve the patient 's d iscomfor t or 
pain. 

Certain measures m a y be adopted which are applicable t o all the 
sinuses when acutely inflamed. The patient should be confined t o b e d 
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or t o his r o o m and no t exposed t o variations in temperature. The 
bowels should be opened, and aspirin, phenacet in or a diaphoret ic mix­
ture administered at intervals. Abst inence from smoking should be 
enjoined. H o t fomentations t o the forehead or cheek are soothing. 

Per-nasal inhalations o f s team impregnated wi th menthol are useful, 
especially when given in the form o f an a lcohol ic solution (10 t o 20 per cent 
of menthol in alcohol—see A p p e n d i x ) . This diffuses more satisfactorily 
than when the menthol crystals are mere ly dissolved in ho t water . A 
half to one teaspoonful o f the a lcohol ic solution should be added t o a 
pint o f water in a two-pint jug , the water being at a temperature o f 140° 
to 150° F. , the inhalation to be cont inued for ten minutes and repeated 
twice or thrice dai ly. In addi t ion t o , or as a substitute for , menthol , the 
SΛvelling o f the nasal mucosa m a y be reduced b y the appl icat ion t o the 
middle meatus o f co t ton -woo l pledgets soaked in 5 o r 10 per cent cocaine 
solution, with or wi thout the addi t ion o f one or t w o drops o f adrenalin 
solution (1 -1000) . A n a t t empt m a y be m a d e t o attain the same ob jec t 
b y the use o f a 3 t o 5 per cent cocaine spray. T h e disadvantages associ­
ated wi th the emp loymen t o f cocaine and adrenalin on w o o l t ampons 
are twofo ld ; the exper t is required t o ensure their correct appl icat ion, 
while the subsequent react ionary swelling and the return o f the 'water­
l o g g e d ' state o f the nasal mucosa tend t o defeat the ob j ec t in v i ew . One 
application, however , m a y suffice t o cause a free discharge f rom the 
sinus and give the necessary rel ief; bu t the menthol t reatment, if less 
powerful, has obv ious advantages . Var ious proprietary preparations of 
ephedrine in oil are n o w available having a somewhat similar b u t more 
prolonged effect on the nasal mucosa . T h e oil tends t o distribute the 
ephedrine over the surface, thus giving a reduct ion o f the oedema ove r a 
greater area o f the nasal mucosa . 

The employmen t o f the electric-light bath, in t roduced b y Kill ian, 
has p r o v e d ve ry useful in the early t reatment o f these cases, especially 
in acute inflammation o f the frontal sinus and, in m a n y cases, it has 
undoubtedly made operat ive procedures unnecessary during the acute 
stage. T h e bath {Fig. 43) m a y be given once or twice dai ly and, if 
possible, the first sitting should be carried ou t in the early morn­
ing before the onset o f the severe pain which characterizes the acute 
frontal case. T h e duration o f the seance should be f rom 30 t o 40 minutes, 
the temperature o f the ba th rising gradually t o 158° or 176° and then 
being al lowed t o fall t o 104° F . T h e cutaneous vessels b e c o m e dilated 
and profuse perspiration m a y break ou t o n the face. After its use it is 
advisable t o take precaut ionary measures against expos ing the patient 
to chills. Short-wave dia thermy is n o w being used in the t reatment o f 
acute sinusitis. 

Treatment b y suction has its advoca tes . A Pol i tzer bag , fitted wi th 
an olivary-shaped nozzle and empt ied o f its air contents , is inserted into 
the nostril o f the affected side. T h e anterior nares are closed b y the 
surgeon's fingers and the patient is directed t o swallow, the bag at the 
same t ime being al lowed t o expand rapidly. I t is conceivable that b y 
such means discharge m a y be wi thdrawn from the frontal sinus and 
from some o f the anterior ethmoidal cells, bu t the value o f its application 
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Fig. 43—Head light bath. 

and in a manner identical with, that described in regard to the explora­
t ion test ( p . 73) . In some cases one lavage suffices ; in others, it m a y 
be necessary to repeat the operation at close intervals. W i t h care it is 
possible t o pass the trocar through the same point in the b o n e on each 
occasion and thus to minimize the discomfort o f the operat ion. I t is 
ve ry necessary, in these cases, t o exclude the presence o f a diseased t o o t h 
as a possible factor in maintaining suppuration and to deal wi th i t ; 
otherwise lavage m a y p rove a failure. Occasionally the swollen condi ­
t ion o f the mucosa o f the sinus round the ost ium makes it impossible 
t o evacuate the contents o f the cav i ty b y this simple procedure . In 
these circumstances a double cannula m a y b e inserted t o al low o f bet ter 
lavage and drainage. I f repeated punctures fail t o effect a cure an 
intranasal antral drainage m a y be necessary through a large opening 
in the inferior meatus. The o ld me thod o f perforating the alveolus and 
inserting an obturator can on ly be deprecated. 

t o the maxil lary sinus is doubtful . A reliable suction p u m p m a y effect 
this in a more satisfactory manner. 

Whi le one or more o f the a b o v e methods o f t reatment m a y be 
employed in acute inflammation o f the sinuses and recovery fol low 
their adopt ion in a number o f instances, special operat ive procedures 
are found necessary in individual sinuses when such treatment fails, or 
when orbital or intracranial complicat ions threaten the patient . 

The Maxillary Sinus.—Although spontaneous cure o f acute maxil lary 
sinus suppuration does occur , the posit ion o f the ost ium does no t favour 
drainage ; operative measures no t infrequently are necessary. Punc ture 
through the lateral wall o f the inferior meatus or through the membranous 
por t ion o f the middle meatal wall should be employed with lavage o f the 
sinus, the procedure being carried out wi th the same preparation as. 



ACUTE INFLAMMATION 67 

The Frontal Sinus and Ethmoidal Cells.—If expec tan t t rea tment 
should fail t o effect a cure, or in the event o f the s y m p t o m s b e c o m i n g 
aggravated, it is necessary t o take steps t o improve the drainage. In 
some cases the nasal septum, which m a y be markedly deflected t o the 
diseased side, requires t o b e resected and straightened before any further 
intranasal operat ive measures are possible. Dis locat ion o f the middle 
concha towards the middle line m a y afford freer aeration or drainage 
o f the middle meatus. The a t tachment o f the anterior end o f the middle 
concha , the mucous membrane o f wh ich m a y b e oedematous, should b e 
d ivided high up on the lateral wall o f the nasal cav i ty b y the aid o f 
tu rb ino tomy scissors or b y the e m p l o y m e n t o f Sluder's knife ; the l o o p 
o f a wire snare is then passed ove r the por t ion thus freed and the semi­
detached end is r emoved . T h e removal wi th suitable p u n c h forceps, 
those o f L u c , Grünwald and Blakesley, o f the anterior e thmoidal cel ls— 
frequently sharing in the inf lammatory process—especial ly the cells o f 
the agger nasi, is an addit ional necessary step in the establishment 
o f better drainage and aeration o f the frontal air-cavity. T h e pa tency 
o f the ost ium frontale can then be ascertained b y the passage through 
it o f a p robe or a smaU-sized Watson-Wfl l iams ' rasp wi thout using the 
latter t o enlarge the opening. I f these procedures should fail t o relieve 
acute symptoms , or if signs indicative o f orbital or intracranial inflamma­
t ion supervene, an external operat ion o n the sinus will be necessary (p . 88) . 

The Sphenoidal Sinus.—If the diagnosis o f acute suppuration be made , 
it is necessary to remove the middle concha , t o expose the anterior wall 
of the sinus and t o establish drainage b y enlarging the ost ium ( p . 91 ) . 

The administration o f the appropriate autogenous vacc ine or the 
corresponding antigen m a y be found useful in clearing up the discharge 
from any o f the affected sinuses after drainage has been established. 

Cases o f acute sinusitis should b e kep t under observat ion until cure 
has been effected. I f more strict at tention were paid t o this po in t , fewer 
cases o f chronic disease o f the sinuses wou ld be encountered . 
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CHAPTER XI. 

CHRONIC CATARRH AND SUPPURATION IN THE 
PARANASAL SINUSES: 

SYMPTOMATOLOGY AND DIAGNOSIS. 

SYMPTOMATOLOGY. 

U N D E R this heading it is p roposed to consider those cases o f sinus 
disease which arise as a sequence o f an acute inflammation which has 
failed to resolve. There must also be included, however , certain cases 
o f maxi l lary sinus suppuration due to dental infection in which the 
preliminary acute stage was not present. One or more o f the sinuses 
m a y be affected. The condi t ion m a y be unilateral or bilateral. Uni­
lateral nasal discharge in the adult should always raise a suspicion o f the 
existence o f suppuration in one or more o f the sinuses. 

The ' l a ten t ' character o f the affection, in m a n y cases, causes it t o 
remain unsuspected, no t only b y the patient bu t b y the physician. The 
ost ium of the sinus remaining patent , the unimpeded evacuat ion o f a 
small amoun t o f discharge prevents the deve lopment o f those acute 
phenomena which would inevitably direct attention t o these cavities 
The affection m a y only be revealed in the course o f an examinat ion 
carried ou t t o elucidate the origin o f some compla in t which m a y no t 
have been attr ibuted b y the patient t o any pathological change in the 
nasal cavit ies. A m o n g s t such condit ions m a y be ment ioned rheumatic 
affections, indigestion, bronchial catarrh, neuralgia, headache, failure o f 
bodi ly and mental vigour , and visual disturbance. On the other hand, 
the patient m a y be conscious of, and inconvenienced b y , a persistent 
nasal or post-nasal discharge for which advice is sought . Somet imes 
the patient consults his d o c t o r t o seek advice for an offensive breath 
or intermittent bad taste. In these types o f cases the nasal exam­
ination is incomplete without a careful investigation o f the paranasal 
sinuses. 

I t is often difficult t o determine the date of onset o f the nasal discharge ; 
months or even years m a y have elapsed since the initial infection and 
the patient retains no recollection o f the e v e n t ; or , when arising in con­
nect ion wi th a diseased tooth , the origin m a y have been insidious from 
the first. Sometimes slight in amount and hardly noticeable, the dis­
charge m a y again increase after each fresh co ld . The secretion varies 
too , in appearance and consistence, being yeflow and creamy when 
purulent, more transparent and tenacious when containing mucus . I t 
has a tendency t o crust-formation in posterior ethmoidal and sphenoidal 
sinus disease. The discharge is frequently foetid when its source is in 
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the maxil lary simis, though even in these cases, as t ime elapses, the 
patient becomes no longer conscious o f the odour . W h e n a purulent 
nasal discharge has an odour percept ib le to the pat ient , antral suppura­
tion should be suspected. W h e n the discharge takes the fo rm o f crusts, 
with the odour very obv ious t o others while the patient is unconscious 
o f it, foetid atrophic rhinitis will p rove the probable explanat ion. Inter-
mi t tency in the flow o f pus, aggravated b y the s tooping posture, is 
suggestive o f its antral origin ; at the same t ime, the diurnal per iodic 
character o f the discharge in cases o f frontal and e thmoidal suppurat ion, 
more or less t roublesome in the earlier hours o f the d a y and decreasing 
in the later afternoon, has been a matter o f observat ion. T h e passage 
o f the secretion into the nasopharynx and throat, rather than towards 
the anterior nares, suggests its origin f rom the posterior g roup o f 
sinuses ; but the existence o f a large accessory maxiUary os t ium m a y 
favour the flow from that cav i ty in the same direction. 

Nasal obstruction, varying in degree, m a y be an accompan imen t o f sinus 
suppuration, due either t o the presence o f nasal mucous p o l y p i o r t o 
erectile swelling or oedema o f the inferior concha . 

Pain as a clinical phenomenon in chronic suppurat ion o f the sinuses 
is a very variable s y m p t o m which m a y be absent th roughout the who le 
course o f this type o f the affection. On the other hand, it m a y be c o m ­
plained o f occasionally in the frontal sinus area, either due t o a t e m p o r a r y 
defect in the drainage o f that cav i ty , or, more c o m m o n l y , in consequence 
o f the pressure exerted b y the oedematous condi t ion o f the middle concha 
upon the cont iguous lateral nasal wall . Hence in chronic suppurat ion 
o f the maxiflary sinus pain m a y be referred t o the area o f the frontal 
sinus. 

Headache, often an accompan imen t o f m a n y nasal diseases, though 
also attributable t o ocular defects, dental sepsis, or systemic disorders, 
m a y be diagnostic o f sinus infection, though the pain m a y be referred 
to regions other than the affected sinus. The headache from an infected 
sphenoid m a y be supra-orbital and ex tend ove r the whole head and 
down the back o f the n e c k ; again it m a y be referred t o the masto id 
region or associated wi th a deep-seated pain behind the eyes . T h e 
headache o f a frontal sinusitis is usually associated with severe pain 
over the affected sinus and accompanied wi th a feeling o f weight o v e r 
the forehead. These headaches are often purely morning headaches . 
The headache o f a chronic suppuration o f the maxi l la ry an t rum is also 
often referred to the frontal region ; it is intermit tent and increased 
on s tooping. 

Giddiness and tinnitus are s y m p t o m s which m a y be associated with 
chronic suppuration in the sinuses. 

DIAGNOSIS OF CHRONIC SUPPURATION IN THE ANTERIOR GROUP 
OF SINUSES. 

{The Maxillary Sinus, Anterior Ethmoidal Cells and Frontal Sinus.) 
A careful inspection o f the nasal cavities should n o w be under taken . 

Owing to the close anatomical relations o f the different ost ia and to the 
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fact that more than one sinus m a y be affected, an accurate diagnosis o f 
the actual condi t ion which is present m a y prove difficult and m a y on ly 
be obta ined b y a process o f exclusion. Moreover , the nasal appearances 
va ry from t ime t o t ime, and signs o f diagnostic importance which m a y 
be absent at one examinat ion m a y be present a t another. The sinuses 
o f the anterior group, the maxil lary, anterior e thmoidal and frontal 
sinuses, the ostia o f which communica te wi th the middle meatus, should 
first be investigated. 

A N T E R I O R A N D P O S T E R I O R R H I N O S C O P Y . — T h e inferior conchal b o d y 
m a y present a swollen, turgescent appearance which to some exten t m a y 
obstruct the v iew o f the deeper parts o f the nasal cav i ty . The applica­
t ion o f a weak solution o f cocaine (3 to 5 per cent) or an oi ly preparat ion 
o f ephedrine will reduce the obstruct ion and thus render the examinat ion 
more easy. The middle meatus is then inspected, and if pus is observed 
in this situation, the sinuses o f the anterior g roup should be suspected 
as the probable source o f the discharge. In the absence o f pus, however , 
it must no t be assumed that there is no further necessity for investigating 
these cavit ies. A n oedematous condi t ion o f the mucosa cover ing the 
anterior end o f the middle concha , or a similar appearance o f the mucous 
membrane upon the uncinate process, should suggest the existence o f 
discharge as a source o f irritation responsible for the mucosal changes 
seen on these structures. These appearances must no t be confused 
with the thin oedema o f the structures in the upper part o f the nose, 
a l though mos t ly on the septum, which is due t o some allergic 
condi t ion . 

P O S T E R I O R R H I N O S C O P Y is then employed , and a favourable examina­
t ion m a y disclose, in the middle meatus, a d rop o f pus upon the upper 
surface o f the posterior end o f the inferior concha—clinical evidence o f 
considerable value when no secretion has been detec ted during the 
anterior examinat ion. Discharge in the region o f the audi tory tube or 
on the upper surface o f the soft palate on the suspected side is no t wi thout 
significance in this connect ion . 

Diagnosis of Suppuration in the Maxillary Sinus.—As this cav i ty is 
frequently affected, and as its anatomical posi t ion renders it ve ry easily 
accessible, it should be investigated in the first instance. W h e n pus is 
secreted b y the antrum and is visible in the middle meatus on anterior 
rh inoscopy, it occupies , as a rule, a posi t ion between the middle and 
inferior conchae, further back and at a lower level than when it is der ived 
from the frontal sinus (Plate III, 1, 2 ) . This , however , is b y n o means 
conclusive ev idence . 

T H E P O S T U R E T E S T . — T h e middle meatus must be carefully cleansed, 
all traces o f pus being removed b y means o f probes dressed wi th co t ton­
woo l . The head is then bent forwards so that the ver tex becomes 
dependent , while the cheek o f the suspected side is turned uppermost . 
This posi t ion is maintained for four to five minutes ; a ve ry brief 
employmen t o f the test m a y defeat its ob jec t , which is t o encourage the 
flow of the antral discharge towards the ost ium situated in the upper 
part o f the medial (nasal) wall o f the sinus. W i t h the head thus placed, 
the ost ium occupies temporari ly a dependent posi t ion. The reappearance 



PLATE III 

A F F E C T I O N S OF T H E N A S A L S I N U S E S 

1. Pus in left middle meatus 
(maxillary sinus). 

2. Pus in middle meatus 
(frontal sinus). 

3. Pus in olfactory cleft 
(posterior air cells). 

4. Pus in superior and middle meatuses and on superior choanal margin. 

5. Enlarged posterior ends of inferior conchae. 6. Choanal or naso-antral polypus (right side). 
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o f pus in the middle meatus after posture is s t rongly presumptive o f 
its escape from the maxil lary sinus. A negative result, however , must 
not lead the examiner t o make a wrong deduct ion, as a small quant i ty 
o f pus m a y be present in the sinus and m a y fail t o pass through the 
ost ium when the head is lowered. Poster ior rh inoscopy should also be 
emp loyed after posturing, as, in cases wi th an accessory maxil lary ost ium, 
the discharge m a y drain backwards and be visible in the posterior part 
o f the middle meatus. Occasionally, after s tooping, the patient is 
conscious o f a disagreeable odour , even when it is n o t possible to de tec t 
a discharge b y rh inoscopy. This subject ive sensation is a valuable 
diagnostic aid. 

T R A N S I L L U M I N A T I O N T E S T . — F o r this purpose a small 4- t o 8-volt lamp 
affixed t o a special tongue depressor is p laced in the centre o f the 
patient 's mou th and the lips are closed firmly over the s tem. Care is 
taken t o have the r o o m darkened, or t o cove r the heads o f the patient 
and examiner with a photographer 's b lack c loth . Before the introduc­
t ion o f the lamp the upper j a w denture, i f one is worn , should be 
removed . 

A rheostat should be at tached to the apparatus supplying the electric 
current, so as t o enable the examiner t o increase the illuminating power 
of the l amp. I t is advisable to c o m m e n c e the test with a weak illumina­
t ion and gradually t o increase the intensity, as in this w a y it is easier 
to detect differences in shade upon the t w o sides o f the face than when 
the m a x i m u m illumination is used at the outset . 

The test, int roduced b y Voltol ini and elaborated b y Heryng , is based 
on the fact that in m a n y normal individuals the light rays are transmitted 
through the walls o f the antrum, so that certain areas o f luminosi ty 
become visible on the face. The passage o f the rays through the roof 
of the cav i ty produces , in the major i ty o f persons, a crescentic il luminated 
zone in the region of the lower eyelid (Fig, 44 ) . I t is this crescentic tache 
which must be specially considered in relation t o diagnosis and no t 
the il luminated areas frequently seen over the facial wall o f the cav i ty 
in y o u n g and spare individuals and in those wi th large thin-walled antra. 
The inner third o f the crescentic tache is the brightest por t ion o f this 
illuminated area and it m a y be the on ly part which is lit up . B r o w n 
Kel ly has shown that it is due t o the passage o f the rays through the 
lacrimal g roove , and that its presence does no t indicate i l lumination o f 
the antrum. H e has named it the lacrimal tache. 

As the rays m a y also penetrate the coats o f the eyeballs, the pupils 
m a y present t o the observer a luminous g l o w (Fig, 44 ) . Further, when 
carrying ou t the transillumination test, if the individual is directed t o 
close the eyes, and the electric current is then swi tched rapidly off and 
on, he m a y receive a subject ive impression o f light in each eye ( B r o w n 
Ke l ly ) . Transillumination, therefore, in m a n y persons furnishes three 
signs : the crescentic tache, the bright pupil and the subject ive light 
sensation. 

The first must be regarded as the mos t useful, when the test is employed 
in the detect ion o f disease, and it fol lows, as a mat ter o f course, that 
its utility is greater when an infection o f one antrum is suspected. T h e 
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Fig, 44.—Transillamination of the maxillary siuuses. 

on b o t h sides o f the alveolar margin under the antrum. A dull g l o w 
or comple te absence o f il lumination m a y suggest an infected antrum, 
bu t a comparison o f the t w o sides gives a better idea o f the condi t ion 
o f the sinuses. 

Various fallacies, however , m a y curtafl the usefulness o f the test. In 
normal subjects, asymmetry of the t w o cavities, unusual thickness o f 
their osseous walls and a unilateral nasal obstruct ion, will interfere with 
the transmission o f the rays of light. Again , disease m a y be present in 
one sinus and ye t the same brill iancy o f illumination m a y be obta ined 
on the t w o sides, while bo th cavities m a y illuminate faintly, or no t at 
all, and ye t neither m a y be diseased. In young children before the 
comple t ion o f the pr imary denti t ion, the small size o f the antrum, 
the surrounding cancellous bone and the unerupted teeth interfere wi th the 
transmission of the light rays. The value of transillumination has been 
variously estimated b y different observers, some o f w h o m at tach n o 
importance to i t ; but there can be no doub t that, if emp loyed with a 

presence o f pus in the cav i ty , or o f inflammatory changes in its Hning 
mucosa , wifl interfere wi th the transmission o f the light rays and thus 
diminish the luminosi ty o f the crescentic tache or even cause its dis­
appearance. The contrast wi th the normal side will thus assist in 
establishing the diagnosis o f maxil lary sinus suppuration. W i t h suitable 
lamps o f the filtered type, such as the Cameron L a m p , transillumination 
o f the antrum m a y be carried ou t in the reversed direct ion. W i t h 
the protected lamp placed at the outer margin o f the orbi t , the light 
illuminates the antrum on that side. The patient holds the mou th 
wide open and the transmitted light can be seen in the hard palate and 
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due appreciat ion o f the possible fallacies and in conjunc t ion wi th the 
other clinical phenomena in the case, it furnishes considerable assistance 
in establishing the diagnosis o f maxi l lary sinus suppuration. 

T H E X - R A Y T E S T . — A postero-anterior rad iograph o f the head will 
furnish additional information, especially in cases o f unilateral disease 
when a compar ison o f the t w o sides can be made . Its e m p l o y m e n t is 
p robab ly less necessary in cases o f suspected antral mischief than it is 
in the investigation o f the ethmoidal and frontal cavities, because in the 
former case other reliable diagnostic measures are at the examiner 's 
disposal. W h e n used, however , the fact should no t be lost sight o f that 
the radiograph has its limitations and is o f value on ly in conjunct ion with 
the other clinical signs that m a y be present. Stereoscopic radiographs 
are o f special benefit. T h e lateral radiograph o f the head is o f service 
prior t o the carrying ou t o f operat ive procedures upon the sinuses 
(Plate IV, 0 ) . T w o antero-posterior posit ions are preferable—" chin-nose 
and nosc-forehead " , while a vertical film will certainly help in the 
diagnosis o f posterior e thmoidal and sphenoidal infections. 

In order that this me thod o f examinat ion m a y p rove mos t service­
able a routine standardized technique should be adopted . Again , only 
a g o o d plate should be deemed reliable ; preferably the film should be 
examined in a properly constructed v i e w - b o x . In unilateral suppura­
t ion o f the antrum the dark area representing the normal cav i ty is 
replaced b y an opaque shadow varying in its density in different cases, 
but furnishing a contrast wi th the normal side (Fig. 45) . In suspected 
bilateral disease it m a y be more difficult t o estimate the value t o be 
at tached t o the antral shadows. Occasionally, when the X - r a y shadow 
suggests an affection o f the cavi ty , explora tory puncture reveals no 
evidence o f disease. Opinions differ as t o the diagnost ic value o f pre­
liminary filling o f the cav i ty wi th radio-opaque iodized oil . Some regard 
this procedure as enhancing the value o f the X - r a y examinat ion b y 
making the pathological changes in the mucous membrane more evident ; 
others at tach little or no impor tance to its emp loymen t . 

The displacement me thod evo lved b y Proe tz , as no t on ly an aid to 
diagnosis bu t also as a form o f t reatment, is a useful modif icat ion o f the 
usual sinus radiography. F o r diagnostic purposes a v a c u u m is created 
in the sinuses wi th a suitable syringe p u m p and the iodized oil a l lowed 
to enter b y negative pressure. T h e resultant radiographs will reveal 
the sinus opaque , unless there is a closed ost ium present, when the 
iodized oil will have failed to enter. Evacua t ion o f the sinus also plays 
a part in diagnosis, Proe tz stating that in seventy- two hours all the 
iodized oil should have disappeared unless the lining mucosa is chronical ly 
inflamed. 

In children the radiograph plays a more useful part than does the 
ordinary transillumination me thod . Moreover , it g ives valuable informa­
tion as to the size o f the cav i ty and the relation o f its floor t o the lateral 
wall o f the inferior meatus—a point o f impor tance when diagnost ic 
puncture is contempla ted 

T H E E X P L O R A T I O N TEST .—Trans i l luminat ion and radiography wi th or 
without iodized oil are never entirely diagnostical ly conclus ive . P r o o f 
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Fig, 45.—Postero-anterior radiograph of the paranasal sinuses, demonstrating suppuration in 
the left frontal, ethmoidal, and maxillary sinuses. (The negative has been reproduced.) 

adop ted—(1) through the lateral wall o f the inferior meatus, beneath 
the a t tachment o f the inferior concha , or (2) through the membranous 
por t ion of the lateral wall o f the middle meatus. T h e former is that 
more c o m m o n l y employed ; bu t if, as occasionally is the case, the t rocar 
fails t o penetrate the bone , the middle meatal route m a y be substi tuted. 

1. Puncture through the Inferior Meatal Wall with Lavage of the Sinus, 
—For this purpose a Higginson's syringe and a suitable t rocar and cannula 

of maxil lary sinus suppuration is obtained b y explorat ion o f the cav i ty 
either b y washing it out or b y aspirating its contents . I t is no t a lways 
necessary, however , t o carry ou t the explorat ion test, as in a number o f 
cases the diagnosis can be arrived at b y collating the various clinical 
phenomena already referred t o . 

Explora t ion should be carried ou t b y w a y o f the nasal c av i t y , and 
not through a too th socket . One o f t w o alternative routes m a y be 



PLATE IV 

RADIOGRAPHS OF Ν O R (VI A L P A R A N A S A L S I N U S E S 

(A) Chin-nose position demonstrating the frontal sinuses ; (B) Forehead-nose position demonstrating 
maxillary and ethmoidal sinuses ; (Q) Lateral view of the sinuses ; (D) Chin-vertical position demonstra­
ting sphenoidal and ethmoidal sinuses. 
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are sterilized ; the straight pattern int roduced b y B r o w n Ke l ly , a mod i ­
fication o f the Lichtwi tz trocar, will b e found ve ry serviceable. The 
nasal cavities are first carefully cleansed so as t o eliminate the source o f 
error arising from the presence o f pus in the nasal cav i ty ; otherwise the 
test will be falsified, as there is no guarantee that the discharge appearing 
in the lot ion has actual ly c o m e from the maxi l lary sinus. Under the 
guidance o f reflected light, a p ledget o f co t ton -woo l , soaked in a 10 per 
cent cocaine solution and at tached t o a fine p robe , is placed against the 
lateral wall o f the inferior meatus, at least an inch within the vest ibule ; 
this is left in posit ion for five to ten minutes . Ano the r pledget , similarly 
treated, m a y b e laid upon the anterior end o f the inferior concha in order 
t o reduce the turgescence, while a third p robe m a y b e in t roduced into 
the middle meatus t o reduce any oedema o f the os t ium. A warm, 
sterilized saline or borac ic solution is e m p l o y e d t o wash ou t the cav i ty . 
After removal o f the pledgets, the t rocar and cannula are in t roduced 
under the inferior concha and directed 
obl iquely backwards , upwards and later­
ally t o a poin t jus t beneath the line o f 
a t tachment o f the inferior concha where 
the b o n e is usually thinnest (Fig, 4 6 ) . 
The instrument is pressed through the 
osseous wall , the patient 's head being 
steadied and kept horizontal . The trocar 
is then carefully withdrawn, the syringe 
is a t tached to the cannula and, wi th the 
head inclined over a basin, the lo t ion is 
gent ly injected ; it escapes from the sinus 
through the os t ium t o return b y the nasal 
cavi ty t o the basin, where it is carefully 
examined. I t is often advantageous t o 
receive the washings in a b lack b o w l . I f 
the t rocar fails t o penetrate the b o n e a t 
the first a t tempt, a trial should be made 
at a po in t somewhat further b a c k than that 
at first selected. After a second failure, it is p robab ly bet ter t o desist and to 
consider the feasibility o f exploring through the middle meatus ( p . 76 ) . 

Occasionally the injected lot ion will no t return through the ost ium 
o f the sinus. This m a y be due to the swollen, oedematous condi t ion 
o f the lining mucous membrane occ luding the natural orifice. On the 
other hand, the cannula m a y have entered a dental cys t wi th an intact 
wall occupy ing the interior o f the antrum. Accidents sometimes c o m ­
plicate this apparently simple operat ive procedure . Thus , when the 
cav i ty o f the sinus is small owing t o abnormal approx imat ion o f its 
facial and nasal walls, the trocar in perforating the lateral wall o f the 
inferior meatus m a y pass anterior to the cav i ty into the soft tissues o f 
the cheek (Fig, 14) . This is recognized b y the immediate swelling 
visible on the face and from the pain experienced b y the patient. I f 
aseptic precautions have been taken in carrying ou t the operat ion the 
accident is no t at tended b y any t roublesome sequelae. Again , the floor 

Fig. 46.—Puncture of the right 
mazillary sinus through the lateral 
wall of the inferior meatus by a 
curved trocar. 
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o f the orbit has been accidentally punctured, the trocar having been 
pushed not only through the nasal wall o f the antrum but also through 
its roof. Alarming symptoms and even fatalities have occurred associ­
ated with explorat ion o f this sinus. T h e y are rare, however , and have 
fol lowed, as a rule, the a t tempt to b l o w the discharge from the cav i ty 
into the nose, instead o f using the douche . Possibly the explanat ion of 
the symptoms is t o be found in the product ion o f an air-embolus. I t 
is wiser t o avoid the inflation o f air. I t is imperat ive no t t o use force 
at any t ime during this procedure , especially when the os t ium is apparently 
b locked . 

2. Puncture through the Middle Meatus.—By the use o f a specially 
curved blunt-pointed cannula the membranous por t ion o f the middle 
meatal wall m a y be pierced. The par t selected is si tuated a b o v e the 
middle third o f the inferior concha , and, as in the previous me thod , the 
area is anaesthetized with cocaine . The po in t o f the cannula is passed 
along the superior edge o f the inferior concha for a distance o f t w o inches 
and is then pressed laterally and slightly downwards . The syringe is 
at tached and the lot ion introduced. The me thod is no t always feasible, 
as the size and shape o f either the middle or inferior concha m a y interfere 
with the access to the desired area. 

The Suction Syringe.—As a substitute for the me thod o f lavage, 
aspiration o f the contents o f the sinus is sometimes practised for diagnost ic 
purposes. After puncture o f the inferior meatal wall, a syringe containing 
a small quant i ty o f distilled water is a t tached to the cannula ; this is 
quickly injected into the antrum and then sucked back , so that a sample 
of the contents is obtained. The me thod has the advantage that con­
tamination o f the lot ion b y passage through the nasal cavi ty is reduced 
to a min imum ; consequent ly the bacteriological examinat ion o f the 
fluid is o f more value. The greatest care must be taken, b y preliminary 
cleansing o f the nasal vestibule and cavi ty , t o prevent contaminat ion of 
the point o f the syringe. The parts m a y be m o p p e d with a 50 per cent 
alcohol solution or with tincture o f iodine. P . Watson-Wif l iams has 
introduced a universal syringe wi th appropriate interchangeable ends 
suitable for similar explorat ion o f all the sinuses. 

As an alternative t o this me thod is the use o f a thin cannula attaclied 
to a 20-c .c . R e c o r d syringe. This cannula is o f smaller calibre than 
the antral cannula and is passed through the latter. Distilled water 
is syringed into the antrum and sucked out . This me thod is o f the 
greatest use when there is a b locked ost ium, as owing t o there being a 
slight leakage between the t w o cannulae a v a c u u m cannot be created 
in the sinus, causing pain t o the patient and preventing the collect ion 
of fluid. Antral puncture b y this lavage me thod is carried ou t in the 
sitting posit ion, while antral puncture wi th suction can be carried out 
either sitting up or lying d o w n . 

The character o f the antral contents obtained b y one or other o f these 
methods varies in different cases. The presence in the washings o f one 
or more blobs o f mucus , perhaps slightly yellow-stained, indicates the 
catarrhal character o f the inflammation ; shreds o f purulent material 
m a y float in the lot ion wi thout changing in any degree the general clear 
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appearance o f the fluid ; or the whole washing m a y be turbid and greenish 
in colour and give off a distinctly foetid odour . In suspected cases, even 
when no change is observed in the lot ion, P. Watson-Wif l iams recom­
mends the bacteriological examinat ion o f the aspirated fluid before 
deciding that the sinus is healthy. H e regards this as the on ly me thod 
by which accurate differentiation can be made be tween the normal and 
the infected cav i ty . Tweedie suggests the use o f b o t h alkaline and acid 
media for culturing. 

The diagnosis o f chronic maxi l lary sinus suppuration m a y be briefly 
summarized from the foregoing account . Unilateral nasal discharge, 
not infrequently foetid, and somewhat intermittent in its incidence and 
affected b y posture , is presumpt ive ev idence . T h e presence o f pus in 
the middle meatus, reappearing or increasing in amoun t after s tooping, 
combined wi th opac i ty on transiflumination and wi th the cav i ty shadowed 
in the radiograph, makes the diagnosis ext remely probable ; while the 
removal o f secretion b y syringing or aspiration and the detect ion o f 
micro-organisms make this certain. 

Diagnosis of Suppuration in the Frontal Sinus.—Although in many 
cases the antrum is the only sinus affected, the examiner , having satisfied 
himself as to its diseased or healthy condi t ion, should turn his at tention 
to the possibili ty o f an affection o f the frontal sinus or anterior e thmoidal 
cells. The employmen t o f rad iography has done m u c h to simplify this 
aspect o f the subject , and if an X - r a y plate has been examined in con­
nect ion with the investigation o f the antrum, some information as to 
the condi t ion o f the other sinuses has already been obta ined. 

If, on antral lavage, the secretion has been found scanty, while the 
nasal discharge complained o f b y the patient and evident on nasal exam­
ination is considerable in amount , suspicion o f further mischief should 
be aroused. After the maxil lary sinus has been douched , the middle 
meatus should be cleansed o f all traces o f pus and the patient directed 
to maintain his head in the erect posture for five or ten minutes. The 
reappearance o f discharge high up in the cleft be tween the middle concha 
and lateral nasal wall is presumptive o f its origin from the frontal air 
sinus (Plate III, 2 , p . 70) . A repeti t ion o f this test wi th a posi t ive result 
will on ly increase the suspicion, and if the discharge is c o m b i n e d with 
tenderness on pressure upon the thin b o n y floor o f the frontal sinus, the 
presumption that that cav i ty is affected ΛΥΙΙΙ be strengthened. 

T R A N S I L L U M I N A T I O N T E S T . — S i n c e the introduct ion o f the X rays, this 
test has been largely discarded in favour o f the radiograph. I t is possible, 
however , t o delimit the vertical area o f the frontal sinus in a number of 
heads b y using the lamp employed in the examinat ion o f the maxil lary 
sinus. W h e n covered b y a shield with a terminal opening, it is placed 
against the floor o f the cav i ty beneath the medial third o f the supra-orbital 
margin. Should the sinus area fail t o illuminate, no definite decision can 
be made as t o whether the opac i ty is due t o disease, to the thickness of 
the sinus walls, or to the absence o f the cav i ty . 

T H E X - R A Y T E S T gives more valuable information, and a radiograph 
should always be obtained when the frontal sinus is under consideration : 
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it m a y no t only assist the diagnosis bu t furnish useful anatomical 
information if operat ion is contempla ted . Whi le bo th lateral and 
postero-anterior views of the head are desirable for therapeutic purposes, 
the latter is essential for diagnosis. A n indifferent film should be 
discarded. W h e n the sinus is diseased, the sharpness o f its con tour is 
lost, becoming blurred and ill-defined, while the shadow presented b y the 
general surface o f the cavi ty is opaque in the film, contrasting with the 
better definition and the darker area in health (Fig, 45 ) . I f the disease is 
unilateral, the contrast between the appearances on the t w o sides is o f great 
diagnostic assistance. In cases o f bilateral disease it m a y be more diffi­
cult t o reach a decision ; then the blurring o f the outlines becomes the 
more important factor in diagnosis. W h e n the sinuses are small and 
shallow, the difficulty o f interpretation is increased, especially when b o t h 
cavities are affected, because in the normal, small shallow sinus the edges 
are not so well defined and the shadow which it casts is no t so dark as in 

the deeper cavities. The presence or 
absence o f a sinus, however , is usually 
ascertained b y the s tudy o f the p o s ­
tero-anterior rad iograph . 

C A T H E T E R I Z A T I O N OF T H E S I N U S 

(Fig, 47) .—Whi le the information 
obta ined up to this point has made 
the diagnosis o f frontal sinus sup­
puration very probable , more precise 
knowledge m a y be derived b y pas­
sing a p robe or the frontal cannula 
through the os t ium o f the cav i ty . 
These instruments should be pliable, 
as it m a y be necessary to vary the 
terminal curve to suit the anatomical 
variations o f the passage in different 
cases ; they should also be graduated 
in centimetres. The ost ium frontale 
is situated 6 to 7 c m . from the an­

terior naris. The posit ion o f the point o f the instrument within the sinus 
m a y be gauged from the centimetre scale, or a rough estimate m a y be 
made b y first placing the p robe externally on the face and not ing the 
distance from the lower edge o f the vestibule t o the eyebrow. 

The middle meatus is cleansed and cocainized and the p robe is in­
t roduced under the guidance o f the eye . On its withdrawal, pus m a y 
be seen to enter the meatus. I f a cannula is substituted, a rubber bag 
is then at tached to its proximal end and the sinus is inflated under 
inspection. Secretion m a y be b lown into the meatus. Exper ience is 
required in carrying ou t the test, and there is a possibili ty that in some 
cases the cannula does no t enter the frontal sinus bu t passes into a 
high-placed anterior ethmoidal cell. I t m a y be advisable t o repeat the 
procedure on another o c c a s i o n ; preferably a morning hour should b e 
selected, as the mucous membrane o f the frontal sinus appears t o secrete 
less act ively in the later hours o f the day . 

Fig. 47. — Catheterization of the frontal 
sinus after removal of the anterior portion of 
the middle concha. 
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The diagnosis o f frontal sinus suppuration m a y be summed up as follows : 
After determining, in the first place, the condi t ion o f the antrum, and wash­
ing it ou t if affected, the reappearance o f pus in the middle meatus with 
the head maintained in the erect posture, associated with tenderness on 
pressure upon the floor o f the cavi ty , furnishes presumptive evidence o f 
disease ; the distinctive shadow in the sinus-area and the blurring o f the 
outline in the radiograph make the diagnosis extremely probable . Finally, 
if the cannula can be accurately passed into the sinus and pus b lown or 
washed out , the diagnosis can be established with more or less certainty. 

Diagnosis of Suppuration in the Anterior Ethmoidal Cells.—Situated 
in an intermediate posi t ion between the frontal and maxil lary sinuses, 
these cells frequently participate in the chronic suppurative process. On 
the other hand, suppuration m a y be confined t o the e thmoidal labyrinth, 
involving either individual cells or b o t h the anterior and posterior groups . 
The diagnosis will be made largely b y a process o f exclusion after the 
condi t ion o f the t w o larger cavities has been ascertained b y the methods 
just described. 

A m o n g the symptoms o f chronic suppuration already enumerated, 
those which are referable to the higher brain centres are p robab ly more 
pronounced in e thmoidal disease. Thus , mental depression, inabili ty 
to concentrate on work , and even impairment o f m e m o r y m a y be c o m ­
plained of. Loss o f smell is frequently associated wi th the condi t ion 
and the degree o f nasal obst ruct ion is p robab ly greater. W h e n these 
symptoms are associated with a more or less constant discharge o f pus, 
aU o f which cannot be traced t o the antrum or frontal sinus, there is 
strong presumptive evidence o f e thmoidal disease. 

Inspect ion o f the nasal cav i ty b y anterior rh inoscopy m a y reveal the 
presence o f pus in the middle meatus, possibly associated wi th a similar 
discharge in the olfactory sulcus, if the posterior cells are also affected. 
In m a n y cases, however , nasal po lyp i obscure the anatomical picture, the 
association o f pus and po lyp i being ve ry significant o f chronic e thmoidal 
suppuration. The combina t ion o f pus and po lyp i is found more fre­
quent ly in connect ion with these cells than in either chronic maxi l lary 
or frontal sinus suppuration. The pink or reddish appearance o f the 
polypi , in contradist inction to the greyish o r more opalescent character o f 
the po lyp i in non-suppurative cases, is also suggestive o f the suppurat ive 
type o f ethmoidit is . The insertion o f the nasal p robe , either naked or 
dressed wi th co t ton -woo l , m a y be fol lowed on withdrawal b y an increased 
flow o f secretion. 

A g o o d radiograph, either a postero-anterior or vertical v i ew, is o f 
undoubted value in these cases, even when the condi t ion is bilateral, as 
the opac i ty thrown b y the diseased ethmoidal cells offers a distinct 
contrast t o that usually recognized as distinctive o f the normal condi t ion 
o f the cells. This evidence, in association wi th the nasal appearances 
described above , makes the diagnosis ve ry probable . 

I f the po lyp i be removed along with the middle concha and a subsequent 
examinat ion o f the nose is undertaken, the pus can be more definitely 
located, and b y cleansing, b y observat ion and even b y removal o f port ions 
o f the cell walls, the source o f the discharge can thus be made certain. 
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DIAGNOSIS OF CHRONIC SUPPURATION IN THE POSTERIOR 
GROUP OF SINUSES. 

Posterior Ethmoidal Cells and Sphenoidal Sinus.—Up to this poin t 
the investigation has been conduc ted with the ob jec t o f tracing the source 
o f the pus observed in the middle meatus . At tent ion mus t n o w be 
directed t o the s tudy o f those cases o f suppuration in which, on anterior 
rhinoscopy, pus is seen in the olfactory sulcus between the middle concha 
and the septum and, on posterior rh inoscopy, in the superior meatus. 

The sinuses o f the posterior group, wi th their ostia communica t ing 
with the superior meatus and the spheno-ethmoidal recess, m a y be 
involved in conjunct ion with those o f the anterior group, or the suppuration 
m a y be limited to the posterior cavities which very frequently, though 
not in every instance, are affected in combina t ion . The process o f 
diagnosis b y exclusion must therefore be cont inued. The close p rox imi ty 
o f the posterior ethmoidal cells to the sphenoidal sinus and the similarity 
both in the symptoms and in the nasal appearances which m a y be caused 
b y suppuration, al though making a differential diagnosis difficult in 
some cases, necessitate the consideration o f the cells and sinus together . 

Certain subject ive symptoms dependent upon the anatomical posit ion 
of the cavities m a y suggest the nature o f the affection. Thus , an 
accumulat ion of secretion in the back o f the nose and throat, associated 
with a desire to clear the passages b y drawing it back and hawking, is 
compla ined of. There is a tendency , t o o , tor the discharge f rom this 
source t o d ry and t o form crusts which adhere to the mucosa o f the 
posterior nares and t o the vault and posterior wall o f the nasopharynx. 
A disagreeable odour m a y be observed, bu t on the other hand, owing 
t o anosmia, this s y m p t o m m a y b e in abeyance . Pain o f a neuralgic 
character and periodic in its deve lopment is complained o f in certain 
o f these cases. Whi le at tempts have been made in sphenoidal sinus 
disease to at tach diagnostic significance to the localization o f the pain 
in the occipital and temporal regions—sometimes referred to one ear— 
or on the ver tex o f the skull, such localization m a y p rove misleading. 
The intimate association o f the posterior sinuses wi th the op t i c nerve, 
the ocu lomotor nerves and the maxil lary division o f the trigeminus, m a y 
lead to visual disturbances, ocular paralysis and neuralgia, which should 
direct at tention t o the possibil i ty o f a causative factor within the nose . 
Whi le the a b o v e phenomena m a y furnish presumptive evidence o f the 
existence o f disease in the posterior cavities, it must b e borne in mind 
that, owing to the ve ry latent character o f some o f these cases, t hey 
remain unsuspected bo th b y the patient and his physician. 

Nasal examinat ion m a y reveal the presence o f pus in the ol factory 
sulcus, sometimes associated with oedema o f the middle concha and with 
a corresponding swelling o f the tubercle o f the septum {Plate III, 3 , p . 70 ) . 
On the other hand, anterior rh inoscopy m a y fail to reveal evidence o f 
discharge. In the absence o f pus, a p robe dressed with co t ton -woo l m a y 
be introduced into the cleft and, on its withdrawal, be found coa ted 
with discharge. Posterior rh inoscopy will often give valuable informa­
t ion, the posit ion o f the sinuses favouring the backward flow o f their 
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contents . Pus in the superior meatus upon the upper surface o f the 
middle concha , or adhering to the superior margin o f the corresponding 
choana and to the nasopharyngeal vaul t and posterior wall , is a significant 
sign (Plate III, 4 , p . 70 ) . T h e t endency o f the discharge t o d ry and fo rm 
crusts is more often seen in sphenoidal suppuration. This is due to the 
compara t ive ly small quant i ty o f the discharge which is secreted b y that 
cavi ty . A reddish, succulent appearance o f the nasopharyngeal mucosa 
is o f some diagnostic significance. B y the use o f the nasopharyngoscope 
—Holmes ' s pattern—discharge in the posterior part o f the nasal cavit ies, 
not observed b y other methods o f examinat ion, m a y be detec ted and 
even t raced to the ostia o f the posterior g roup o f sinuses. T h e instru­
ment devised on the principle o f the cys toscope is passed along the floor 
o f the nasal cavi ty—previous ly cocainized—unti l the distal end has 
passed through the choana. B y appropriate manipulat ions the various 
intranasal structures m a y b e b rought under inspect ion. 

X - R A Y T E S T . — T h e recent improvements effected in technique, whereby 
a radiograph o f the base o f the skull is ob ta ined b y passing the rays 
through the vertical diameter o f the head, have led t o its more frequent 
employmen t in the diagnosis o f suppuration in the poster ior e thmoidal 
and sphenoidal air-sinuses (Plate IV, D, p . 74 ) . These cavities appear 
in the picture side b y side wi th ve ry little over lapping and their shadows 
m a y be accurately interpreted no t on ly in health b u t in unilateral and 
bilateral diseased condi t ions . A lateral radiograph is o f service pr ior t o 
operat ion upon the sphenoidal sinus. T h e size and depth o f the cav i ty 
and the posi t ion o f its anterior wall in relation t o the floor o f the anterior 
and middle cranial fossse are thus ascertained. Informat ion is also 
derived as t o the thickness o f the anterior wall o f the sinus. Stereoscopic 
radiographs in the antero-posterior t i l ted posi t ion demons t ra te best the 
relative posi t ions o f the e thmoidal and sphenoidal cells t o the other sinuses. 

T H E E X P L O R A T I O N T E S T . — I n compara t ive ly few instances is it found 
possible t o inspect the sphenoidal os t ium b y anterior rh inoscopy wi thou t 
preliminary removal o f the middle concha or o f its poster ior part . T h e 
observat ion can be made in except ional cases o f a t rophic rhinitis, o r some­
times after cocainizing the walls o f the ol factory sulcus and introducing 
the thin blades o f Kfllian's long speculum (median rh inoscopy) . Pus 
m a y be seen issuing from the os t ium with the aid o f the naso­
pharyngoscope . B y removal o f the middle concha , if the nasal sep tum 
is not deflected, the nasal por t ion o f the anterior wall o f the sinus m a y be 
sufficiently exposed to bring the os t ium into v i ew. Pus , somet imes 
pulsating, m a y then be observed. I f pus is no t visible, a t ampon o f w o o l 
should be placed against the os t ium and the patient directed to sit wi th 
the head inclined forwards. On the removal o f the plug, the presence 
o f pus on its posterior surface will testify to its origin in the sinus. On 
the other hand, when the w o o l t a m p o n is laid o v e r the orifice after 
careful cleansing o f the area, and the patient throws the head backwards , 
the presence o f pus on the anterior exposed surface o f the p ledget wil l 
raise the suspicion o f posterior e thmoidal disease. 

The a b o v e test m a y be supplemented b y inserting through the sphenoidal 
ost ium, if sufficiently large, a p robe dressed with c o t t o n - w o o l ; or b y 



82 AFFECTIONS OF T H E PARANASAL SINUSES 

inflating the sinus through a suitable cannula. The average distance o f 
the sphenoidal os t ium from the anterior edge o f the floor o f the nasal 
vestibule is 8·2 c m . in the male and 7*2 c m . in the female. I f a negat ive 
result is thus obtained and accumulat ion o f secretion again occurs in this 
area, its source lies p robab ly in the posterior e thmoidal cells. P . and E . 
Watson-Wil l iams advoca te and practise diagnostic explorat ion o f these 
cells b y means o f a blunt straight trocar and cannula t o which is 
at tached a suction syringe (see p . 76) . The procedure is carried ou t 
wi thout preliminary removal o f the middle concha , and the t rocar is 
passed either b y the middle or superior meatal route. A similar p ro­
cedure is carried ou t upon the anterior b o n y wall o f the sphenoidal sinus. 

Thus, presumptive evidence o f suppuration in the posterior g roup of 
sinuses is furnished b y a combina t ion o f such symptoms as post-nasal 
discharge, neuralgic pains and visual disturbance, and is rendered more 
probable when pus is observed in the olfactory sulcus, in the superior 
meatus and on the vaul t o f the nasopharynx. The diagnosis becomes 
certain when discharge is seen in the sphenoidal ost ium, or can be removed 
from the interior o f the sinus or from the posterior e thmoidal cells. 
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CHAPTER XII. 

TREATMENT OF CHRONIC SUPPURATION IN THE 
PARANASAL SINUSES. 

T H E t w o main factors in the t reatment o f chronic nasal sinus disease 
are : (1) The establishment o f drainage ; (2) The removal , i f possible , 
o f the cause. T h e treatment o f chronic suppuration in the sinuses is 
still essentially operat ive. Numerous operat ive procedures have been 
tried wi th a v i ew t o removal o f the cause and t o establish drainage, bu t 
there is n o single operat ion wh ich will mee t the requirements o f every 
case. U p t o the present t ime, the e m p l o y m e n t o f vaccines in longstanding 
cases has no t g iven results sufficiently encouraging t o just ify their general 
use as a substitute for operat ion. Friel has effected a cure in cases o f 
chronic maxil lary sinus suppuration b y means o f zinc ionizat ion, the 
cannula through which the zinc solution is injected into the caAaty being 
fitted wi th the electric wire Λvhich carries the current. 

In every case in which act ive interference is contempla ted , it is necessary 
to consider whether the end in v iew will be best obta ined (a) b y 
establishing the m a x i m u m o f drainage wi th the m i n i m u m o f destruct ion 
o f the mucous membrane o f the cav i ty , or (6) b y comple te de tachment 
o f the diseased mucous membrane and an a t tempt t o obliterate the 
cav i ty b y removal o f one or more o f its osseous walls. 

The adopt ion o f one or other me thod will depend upon various factors, 
such as the actual sinus affected, the number o f sinuses invo lved in a 
particular case, the chronici ty o f the discharge, and certain other c o n ­
siderations, e.g., the age and sex o f the pat ient and the experience 
gained b y the individual surgeon in his earlier work . These points 
will be considered in more detail when dealing wi th the t reatment of 
each cav i ty . 

The Maxillary Sinus.—As in the t reatment o f all the paranasal sinuses, 
in dealing wi th the maxil lary antrum the m e t h o d o f choice should be the 
establishment o f drainage, b y conservat ive me thods if possible, bu t radical 
when necessary. Thus intranasal drainage o f the ant rum through an 
opening made into the inferior meatus fo l lowed b y a course o f lavage 
through the naso-antral opening m a y be all that is required, bu t , when the 
disease has been o f long standing, the more radical operat ion through the 
canine fossa, with, if necessary, the removal o f all the lining mucosa , 
m a y be required. 

The choice o f alternative routes is the practical quest ion which the 
surgeon must consider. In a considerable p ropor t ion o f chronic cases 
drainage and lavage established b y the nasal route will effect a cure ; 
in others again this procedure fails as, in consequence o f the pathological 
changes already present in the lining membrane o f the sinus, the septic 
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process will no t yield to this simple measure. I t is often difficult t o 
determine, before operating, what degree o f change has taken place in 
the mucous membrane . Neither the duration o f the discharge nor the 
density o f the shadow obta ined b y transillumination will p rov ide the 
necessary information. On the other hand, improvement in the tech­
nique o f rad iography and experience in the interpretation o f the radiographs 
have undoubted ly c o m e t o the assistance o f the operator . B y its aid he 
m a y recognize, in the one case, the oedematous swelling o f the superficial 
layer o f the mucosa , characteristic o f the acute and subacute cases and 
more readily relieved b y simple drainage and, in the other, the less 
swollen bu t denser shadow o f the thickened periosteal layer present in 
the chronic cases. W h e n the latter is associated wi th discharge in which 
the mononuclear l eucocyte predominates and a s t reptococcus is revealed 
on bacteriological examinat ion, then treatment b y drainage alone is less 
likely to p rove successful. In these circumstances removal o f the lining 
mucous membrane is the more appropriate procedure, which can on ly b e 
efficiently carried out after opening the sinus through the wall o f the canine 
fossa. The X - r a y examinat ion o f the sinus after the use o f l ipiodol b y the 
displacement me thod m a y help the surgeon t o make up his mind , as the 
condi t ion o f the mucosa is more easily determined in this w a y . 

The question o f anaesthesia in operations upon the maxil lary sinus, 
and indeed in the case o f all the sinuses, is o f considerable impor tance . 
W h e n a general anaesthetic is emp loyed the ideal me thod o f administra­
t ion is obtained b y the use o f intratracheal ether. T h e manipulat ions 
o f the surgeon are no t interfered wi th and there is n o anxie ty regarding 
the entrance o f b l o o d into the lower air-passages. I f the apparatus is 
no t available. Junker 's inhaler m a y b e used through the m o u t h and the 
nasopharynx plugged with gauze or wi th a sponge, anchored externally 
b y means o f tape. W h e n , in the case o f the maxi l lary sinus, a local 
anaesthetic is adopted , excellent anaesthesia results f rom blocking o f the 
maxil lary trunk, supplemented b y a submucous and subperiosteal injec­
t ion in the canine fossa. N o v o c a i n and no t cocaine is emp loyed for this 
purpose. The injection consists o f 4 t o 5 c . c . o f a J or 1 per cen t 
novoca in solution to which have been added t w o drops o f a 1-lOUO 
solution o f adrenalin. Wha teve r me thod o f anaesthesia is adop ted , 
gauze strips impregnated wi th 10 per cent cocaine , t o which is added an 
equal quant i ty o f adrenalin ( 1 - 1 0 0 0 ) , should be applied to the inferior concha 
on bo th sides o f the nose, before the operat ion is c o m m e n c e d . Artificial 
light, obtained either b y reflection from a forehead mirror or b y using an 
electric headlamp, offers the best means o f illuminating the field o f opera t ion. 

1. The Intranasal Route.—The first step consists in the removal o f the 
anterior third or less o f the inferior concha . This preliminary procedure 
has a threefold o b j e c t ; it gives the necessary access to the lateral 
meatal wall ; it allows the patient during the after-treatment t o intro­
duce the cannula into the sinus wi th greater ease ; and it provides bet ter 
drainage and aeration o f the sinus. Care should be taken no t t o des t roy 
an unnecessarily large por t ion o f the concha . 

A n opening is nex t made in the lateral wall o f the inferior meatus b y 
means o f Til ley 's frontal sinus burrs, care being taken to d o so as far 
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Fig. 48.—Operation 011 the maxil­
lary siuus through the canine fossa 
wall (Caldwell - Luc). The buccal 
incision. 

forward as possible. Punch forceps, Griinwald's, Blakesley 's or Luc ' s 
pattern, are then used t o r emove the fragments o f bone and t o enlarge 
the opening backwards . Enlargement o f the opening forwards, if 
necessary, m a y be effected b y the intro­
duct ion o f Spiess's or Ostrom's specially 
curved punch forceps, or b y wearing d o w n 
the anterior edge o f the aperture wi th special 
rasps. I t is important that the opening 
should be a large one , as contract ion and 
cicatrization tend to occur ; consequent ly 
failure t o effect a cure m a y result. Pack ing 
the sinus or the nasal cav i ty is unnecessary 
save in except ional circumstances such as 
arise from undue haemorrhage. In twenty-
four or forty-eight hours the antrum is 
washed ou t b y means o f a specially con­
structed cannula resembling a silver 
Eustachian catheter t o which a Higginson 's 
syringe or nasal douche is a t tached. A 
warm, sterile saline solution is employed , 
and the procedure is repeated, at first morn ing and evening, and later less 
frequently, until the discharge ceases. A weak solution o f iodine or 
silver nitrate m a y be found useful if the discharge tends t o persist. 

2. The Canine Fossa Route (Caldwell-Luc operation).—As an addit ional 
precaution against the downward passage o f b lood , a plug o f gauze o r a 
sponge with tape at tached should be placed be tween the last upper molar 
too th and the inside o f the cheek. The upper lip is elevated and main­

tained in that posi t ion b y a suitable retrac­
tor ; an incision along the gingivo-labial fold 
divides the soft structures d o w n t o the 
bone , being carried from the zygomat i c 
process medial ly t o the canine ridge (Fig. 48 ) ; 
the per iosteum is raised in an upward and 
downward direct ion, and the bone forming 
the canine fossa is exposed , care being taken 
at this stage no t t o injure the infra-orbital 
nerve in the superior part o f the fossa. W i t h 
chisel and mallet an opening is m a d e in the 
bone and, when the mucous membrane o f the 
sinus is exposed , the aperture should be 
enlarged in a medial direct ion, until the 
angle o f union between the facial and 
nasal walls o f the sinus is reached {Fig. 49 ) . 
I f the mucosa o f the sinus lining the 

canine wall has no t as ye t been r emoved , this is n o w done , and the 
interior o f the sinus is m o p p e d ou t and carefully inspected. This is 
facilitated b y the use o f t emporary plugs of gauze mois tened in hydrogen 
peroxide t o control the ooz ing . In a number o f cases the mucous m e m ­
brane cover ing the alveolar recess or floor is considerably thickened and 

' Fig. 49.—Operation on the maxil­
lary sinus (Oaldwell-Luc). Opening 
in the canine fossa wall, exposing to 
view the lateral wall of the inferior 
meatus. 
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m a y with advantage be removed with a sharp spoon or elevator, while that 
lining the other walls o f the cav i ty will recover as the result o f drainage 
and lavage and therefore should not be interfered with. Some surgeons 
advoca te the comple te removal o f the lining o f the antrum, bu t the 
tendency is for operat ive interference t o b e as conservat ive as possible . 
I t is known that epithelial regeneration in the antrum takes place ve ry 
qu ick ly after removal . The ciliated columnar epithelium and glands even 
recover , bu t little is known as t o whether normal function is regained. 
Therefore, it seems that if part o f the lining can be safely left it should 
no t be r emoved . 

A t this stage the gauze strip soaked with cocaine and adrenalin should 
be r emoved from the nasal cav i ty , the anterior por t ion o f the inferior 
concha divided wi th scissors and then snared (some operators prefer 
t o d o this later through the naso-antral opening) . W h e n this has been 

done , the naso-antral opening is made b y 
the chisel in t roduced through the canine 
aperture. I t is applied vertically to the 
medial wall o f the sinus (lateral wall o f 
the inferior meatus) as near as possible to the 
nasofacial angle, so that the communica t ion 
m a y extend close to the nostril and thus 
facilitate the patient 's introduct ion o f the 
cannula. The chisel is then applied hori­
zontal ly, first along the superior edge o f the 
inferior meatal wall and then close to the 
floor o f the nose. The rectangular piece 
o f bone , thus partially detached, is r emoved 
with forceps {Fig, 50) . A s a rule, during 
this procedure , the nasal mucous membrane 
is left intact and is n o w brought into v i ew. 
A small ridge o f bone often left in the lower 
part o f the w indow should be chiselled away 
to the level o f the nasal floor. W i t h a fine-
bladed knife the exposed por t ion o f nasal 

mucous membrane , corresponding to the size o f the b o n y aperture, is 
d iv ided and removed . The cut edge o f the inferior concha and the lower 
part o f the surface o f the nasal septum are thus brought into v iew {Fig. 50 ) . 

Before complet ing the operat ion in those cases in which it has been 
deemed necessary t o remove the alveolar mucosa , the nasal mucous 
membrane which occupied the area corresponding t o the w i n d o w m a d e in 
the lateral nasal wall may , in place o f being removed , be turned d o w n 
into the floor o f the sinus, anchored with catgut and thus used as a flap, 
though in mos t cases this flap degenerates. T h e cav i ty is finally inspected 
to see that no gauze plug has been over looked . T h e incision in 
the bucca l mucoper ios teum m a y b e sutured wi th t w o or three ca tgut 
stitches. 

As a rule, neither the antrum nor the nasal cavi ty requires to be packed 
and it is greatly to the advantage o f the patient t o be able t o dispense 
with plugs. Troublesome haemorrhage, necessitating plugging, m a y be 

Fig. 50. — Operation on the 
maxülary sinus (Oaldwell-Luc). A 
counter-openmg has been made in 
the lateral wall of the inferior 
meatus, through which is seen the 
inferior concha with its lower edge 
removed. 
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encountered towards the end o f the operat ion, if the lateral posterior 
nasal branch o f the sphenopalatine artery has been injured b y the t o o 
free removal posteriorly o f the lateral wall o f the inferior meatus ; 
packing the cav i ty is then necessary. The after-treatment is similar t o 
that carried out when the sinus is opened b y the intranasal route. Dur ing 
the first t w o or three days a mouth-wash should be used, and on ly 
fluid nourishment g iven until the bucca l w o u n d has healed. Some 
surgeons deprecate post-operat ive lavage o f the sinus. 

W h e n removal o f the entire muco-periosteal lining o f the ant rum is 
contemplated, either in cases previously unrelieved b y simple drainage 
or when this radical procedure is adop ted at the outset , it can on ly be 
done satisfactorily b y opening the cav i ty through the canine fossa. T h e 
detachment o f the mucosa f rom the bone in one or more pieces m a y be 
effected b y suitable periosteal elevators. I t has been demonstra ted 
experimental ly in animals that a n e w mucous membrane wi th ciliated 
epithelium grows in f rom the nasal cav i ty through the naso-antral 
opening in the lateral wall o f the inferior meatus and relines the interior 
o f the sinus. 

Denker describes and practises an operat ion in which the opening in 
the canine fossa is enlarged medial ly so as t o include the removal o f the 
inferior part o f the lateral b o n y margin o f the pyr i form opening o f 
the nasal cav i ty o f the same side. T h e mucoper ios teum is raised f rom the 
anterior part o f the floor o f the nose and the lateral wall o f the inferior 
meatus. This wall is then r e m o v e d f rom before backwards so as t o 
establish a sufficient aperture for the drainage o f the antrum. After 
curetting the lining membrane o f the sinus the muco-periosteal flap which 
covered the nasal aspect o f the lateral wall o f the inferior meatus is 
turned into the floor o f the sinus in the manner already described. T h e 
advantage claimed for this m e t h o d is the bet ter inspection o f the interior 
o f the antrum b o t h during and after the operat ion. In Canfield's opera­
t ion there is the same purpose in v iew, bu t the m o d e o f procedure is 
different. T h e operat ion is performed b y the endonasal route and no t 
through the mouth . 

The Frontal Sinus.—In a small propor t ion o f cases o f chronic frontal 
sinus suppuration, operat ive interference m a y be withheld, e.g., when , as 
is sometimes the case, the cav i ty is small ; when the pat ient is free from 
headache or pain in the region o f the sinus ; when his mental and bod i ly 
vigour are unimpaired b y the small amoun t o f discharge which is daily 
secreted. In these circumstances, occasional inspect ion o f the nasal 
cav i ty and the removal o f any p o l y p o i d mucosa wh ich m a y have 
deve loped in it m a y p rove sufficient t reatment . In other words , the 
existence o f a small quant i ty o f purulent discharge is no t in itself an 
indication for interfering wi th the sinus. 

On the other hand, the occurrence o f headaches, a state o f mental 
depression and aprosexia, and those consti tutional s y m p t o m s which are 
regarded as dependent upon a chronic toxsemia, are indications for inter­
ference. Further, when there is evidence o f the deve lopment o f the 
extension o f the inflammation into the orbi t or cranium, ac t ive t reatment 
should no t be delayed. 
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As in the case o f the maxil lary sinus, when operat ion is contempla ted , 
t w o routes o f access t o the frontal sinus are open t o consideration ; the 
establishment o f free drainage and aeration o f the cav i ty either (a) b y 
w a y o f the nasal cav i ty or (b) b y obtaining access through an external, 
cutaneous incision. In certain circumstances, however , it m a y be con ­
sidered advisable t o r emove the lining membrane o f the sinus and even 
one or more o f its osseous walls with the ob jec t o f making a thorough 
explorat ion o f the cav i ty and then obliterating it. This more radical 
procedure should be reserved for those cases in which the onset o f intra­
cranial symptoms demands more comple te investigation, or Λvhen more 
conservat ive operations have failed t o effect a cure. Extens ive removal 
o f bone m a y no t on ly lead to infection o f the diploe o f the cranial bones 
and the deve lopment o f diffuse osteomyeli t is bu t also t o considerable 
disfigurement o f the patient. 

In n o case, however , should a decision between the intranasal and 
external me thod o f drainage be reached wi thout careful preliminary 
s tudy o f postero-anterior and lateral radiographs o f the paranasal sinuses. 
W h e n the frontal cav i ty is o f average dimensions, is devo id o f accessory 
partitions and pockets and when there is obvious ly considerable avail­
able space between the nasal and frontal cavities for instrumental 
manipulation, the a t tempt m a y be made , in the first instance at any 
rate, t o r emove the underlying diseased ethmoidal cells and drain the 
cav i ty b y intranasal operat ion. On the other hand, in the case o f a 
large and irregular-shaped cav i ty Avith an o ibi ta l extension and with 
infected ethmoidal cells extending into the orbital roof, the external route 
is preferable. I t is generally accepted that external operat ive t reatment o f 
the frontal sinus should no t be under taken wi thou t due considerat ion ; 
that drainage o f the underlying ethmoidal cells, wi th removal o f the 
middle concha t o permit free drainage o f the naso-frontal duc t should 
be the initial operat ive step. 

Intranasal Operation,—This me thod follows the lines o f the operat ion 
already described in connect ion with the surgical t reatment o f acute 
suppuration in the frontal sinus (p . 67) . Free removal o f the diseased 
ethmoidal air-cells is essential with a v i ew to preventing re-infection o f 
the higher sinus. The further employmen t in chronic suppurat ion o f 
specially constructed raspatories (Watson-Wil l iams) with the ob jec t o f 
enlarging the os t ium frontale is a debatable point , as it m a y be fol lowed 
b y the format ion o f new bone and consequent narrowing o f the passage 
before the healing o f the sinus has taken place. 

External Operation.—No hard-and-fast rules should be laid d o w n in 
these cases, as modifications in technique will arise dependent upon the 
anatomical and pathological condit ions present in each case. A s already 
indicated, the principles which should guide the surgeon in planning his 
operat ion are, the comple te removal o f the infected e thmoidal air-cells, the 
establishment and maintenance o f free drainage o f the frontal sinus and, so 
far as possible, the avoidance o f disfigurement o f the patient, t hough this 
latter has b e c o m e o f less importance wi th the advance o f plastic surgery. 

A modificat ion o f the operat ion int roduced b y Jansen m a n y years 
ago—embrac ing the principles just referred to—has been successfully 



PLATE V 

T H E H O W A R T H O P E R A T I O N ON T H E F R O N T A L S I N U S 

(A) The cutaneous-periosteal incision; (β) Exposure of the floor of the frontal sinus; 
(C) Removal of the floor of the frontal sinus; (D) Ethmoidal cells opened ; (E) The nasal 
septum exposed to view after the removal of the middle concha and ethmoidal cells ; (F) The 
enlarged ostium sphenoidale and superior margin of the choana are now visible. 
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employed b y W . G. Howar th (Plate V). A curved incision c o m ­
mencing beneath the supra-orbital margin is carried medial t o the inner 
canthus along the side o f the nose . The per ios teum is then d iv ided 
along the same line and raised f rom the r o o f and medial wall o f the 
orbit , the pulley o f the superior obl ique muscle being detached from its 
no tch in the bone and the lacrimal sac f rom its b o n y g roove . These 
structures along with the contents o f the orbi t are retracted laterally. 
The frontal sinus is then opened a short distance a b o v e the lacrimal 
g roove and the whole floor o f the cav i ty r e m o v e d wi th forceps up 
to the supra-orbital margin. Extensions o f the e thmoidal cells into 
the orbital roof are similarly dealt wi th . T h e lining mucous membrane 
o f the sinus, wi th the except ion o f the por t ion cover ing the b o n y floor, is 
left untouched. 

At tent ion is n o w directed to the removal o f all the diseased e thmoidal 
ceUs and t o the establishment o f 
a large communica t ion with the 
nasal cav i ty . F o r these purposes 
part o f the ascending process o f the 
maxilla is r emoved . The anterior 
and superior cells o f the e thmoidal 
labyrinth are then dealt with. T h e 
remaining por t ion o f the affected 
cells, if necessary as far back as the 
sphenoid bone , is taken away b y a 
bimanual method , the cells being 
destroyed with the mastoid curette 
introduced intranasally and the 
debris r e m o v e d wi th forceps through 
the external wound . In order t o 
enlarge still further the fronto­
nasal duc t and ensure efficient drain­
age, the rest o f the ascending process 
o f the maxiUa and part o f the nasal 
process o f the frontal bone are 
taken away, particular at tention 
being paid t o the b o n y projec t ion 
from the frontal bone . A large firm-walled rubber drainage tube is 
inserted, wi th its upper end lying in the anterior part o f the sinus, its 
lower end sti tched t o the ala nasi. The contents o f the orbi t are then 
replaced and the skin incision comple te ly sutured. The tube is r emoved 
at the end o f ten days . B y preserving the anterior osseous wall o f the 
sinus disfigurement is thus avoided . 

I f obli teration o f the sinus is dec ided upon , the operat ion jus t described 
must be extended upwards b y elevating the soft tissues wi th the peri­
os teum from the whole o f the anterior osseous wall o f the sinus. This wall 
is then r emoved with gouge and bone forceps (Fig, 51) . The mucous 
membrane is detached b y means o f forceps f rom the vertical por t ion o f 
the cav i ty which is then cleansed and l ightly packed wi th wors ted or 
gauze. The cutaneous-periosteal flap is replaced and the w o u n d sutured 

Fig. 51.—Hadical operation on the left 
frontal sinus after removal of the anterior 
osseous wall of the cavity. The floor of the 
cavity and the ethmoidal cells are dealt with 
as in Plate V. 
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with the excep t ion o f the part through which the end o f the pack ing 
protrudes. After this is r emoved moderate ly firm pressure should be 
applied over the lower part o f the forehead so as t o maintain the raw 
surfaces in apposi t ion with the ob jec t o f effecting uniform obliteration o f 
the cavi ty . 

There are various obliterative or modera te ly conservat ive opera­
tions on the frontal sinus which cannot be discussed here. T h e 
Killian operat ion, the first true radical operat ion, which b y retaining the 
orbital ridge had the advantages o f obli teration wi thout the disadvan­
tages o f deformity, bu t which failed on account o f the frequency wi th 
which a spreading osteomyeli t is o f the orbital margin supervened. 
Recen t ly , an operat ion devised b y Ferris Smith on the e thmoid and 
frontal sinus has shown h o w comple te a radical operat ion can b e 
performed with the total removal o f the mucous membrane bu t wi th little 
deformity . 

The Ethmoidal Labyrinth.—The treatment o f chronic suppuration is 
one o f the serious problems in the therapeutics o f sinus suppuration. 
This is due in part t o the posit ion which the ethmoidal labyrinth occupies 
in the nasal cavi ty and, in part, t o its extensions b e y o n d the boundaries 
o f the e thmoid bone . I t is often difficult, therefore, t o determine the 
extent o f the affected area. Treatment , as in the case o f the maxi l la ry 
and frontal sinuses, m a y consist in opening and draining the individual 
cells affected, or in comple te removal o f a part or the whole o f the 
labyrinth. 

Intranasal Operations,—Most authorities agree that intranasal opera t ion 
on the e thmoid cells has been found very satisfactory and should be pre­
ferred in the first place to the external route unless the frontal sinus as 
well as the e thmoid cells is involved . These intranasal procedures have 
been grouped under four headings : (1) Dislocat ion o f the middle concha , 
partial removal o f the middle concha o r the local removal o f p o l y p i ; 
(2) Simple opening o f the bulla ethmoidalis , uncinate process or agger 
nasi cells ; (3) Opening o f all the anterior cells, with simple punch forceps, 
wi thout removal o f the middle concha ; (4) Opening o f the anterior and 
posterior cells wi th removal o f the middle concha {Plate VI). Here a 
conservat ive principle has been adopted as in the case o f the sinuses 
already considered. 

On the Other hand, when all the anterior and posterior cells are 
affected, minor operations, frequently repeated, are ve ry unsatisfactory ; 
the patient becomes more sensitive and intolerant o f interference at 
each successive sitting and, with the continuance o f the discharge, in 
spite o f what has been done , he becomes less and less inclined t o undergo 
further t reatment. 

In this class o f case, therefore, the whole o f the diseased labyrinth m a y 
be dealt with at one operat ion b y a b lock dissection, wi th comple te 
removal o f the middle concha , and the sphenoidal sinus, if necessary, 
opened at the same t ime. This operat ion is actual ly a radical operat ion 
carried ou t intranasally. I t can b e performed under local anaesthesia 
with the previous preparation o f the nose as for any intranasal opera­
tion bu t wi th the addit ion o f b lock anaesthesia o f Meckel ' s gangl ion 



PLATE VI 

I N T R A N A S A L O P E R A T I O N ON E T H M O I D A L A I R - C E L L S 

Ε F 
(A) Local antesthesia by Sluder's method : a cotton-tipped probe, moistened with 70 per cent 

cocaine and with adrenalin, is passed lateral to the middle concha, towards the region of the spheno­
palatine ganglion. A second cotton-tipped probe is passed as high up and far forward as possible 
in the nasal cavity to anaesthetize the nasal nerve ; (B) Removal of anterior end of middle concha 
with Blakesley forceps. The anterior end of the concha is firmly gripped with the forceps and 
pressure made in a downward and backward direction towards the nasopharynx; (C) Removal of 
posterior part of middle concha with the snare; (D) Openmg of anterior ethmoidal cells with 
Blakesley or Gruenwald forceps. The posterior cells are similarly opened up, workiner lateral to 
the cut edge of the middle concha; (E) Intranasal opening of frontal sinns ; (F) Frontal sinus 
probe in pnssition. 
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and the nasal nerve b y woo l - t ipped probes d ipped in 70 per cent cocaine 
solution (Plate VI). 

In the presence o f diseased fronto-ethmoidal and maxi l lo-e thmoidal 
cells even such a radical intranasal measure as the a b o v e m a y n o t effect 
a comple te cure o f the discharge. Further, unforeseen accidents wi th 
fatal intracranial compl ica t ions have occasional ly arisen in connec t ion 
wi th this line o f t reatment. The e thmoidal cell labyrinth, o n the 
other hand, m a y be r emoved at one sitting b y operat ing lateral t o 
the vertical plane o f the medial surface o f the middle concha . The 
dangerous area o f the nasal cav i ty is thus avo ided and the ol factory 
perineural sheaths and the cribriform plate escape injury. T h e anterior 
end and greater part o f the lower border o f the middle concha are 
r e m o v e d wi th Blakesley 's forceps b y a downward , backward m o v e m e n t ; 
the posterior end o f the concha m a y then be de tached wi th a snare. 
Work ing laterally with forceps the surgeon nex t removes the cell 
walls as far as the anterior face o f the b o d y o f the sphenoid bone 
(Plate VI). 

External Operation.—This me thod o f approach t o the e thmoidal laby­
rinth is advisable in certain circumstances : (1) W h e n , in association with 
frontal sinus suppuration, the decision has been made t o open the latter 
cavi ty , the e thmoidal cells are dealt wi th at the same t ime ; (2) W h e n 
an external fistula a b o v e the medial angle o f the orbi t communica tes 
wi th the labyrinth ; (3) In the presence o f an orbital abscess or o f acute 
inflammatory complicat ions within the cranium. Some surgeons, h o w ­
ever, advise and perform the external operat ion in all cases o f chronic 
suppuration. This me thod gives g o o d access t o the diseased extensions 
o f the e thmoidal cells in the r o o f o f the orbit , and the whole field o f 
operat ion wi th the dangerous areas in its immediate ne ighbourhood 
c o m e under the direct observat ion o f the operator . The procedure 
adop ted follows the lines o f the description o f the external frontal operat ion 
given o n page 88 ; it is comple ted in one stage. 

The Sphenoidal Sinus.—With the excep t ion o f those cases in which 
an external operat ion o n the e thmoidal cells is comple ted b y opening 
the sphenoidal sinus, the latter cav i ty is treated b y the intranasal 
route. Further, the operat ion should be conservat ive , and confined t o 
the establishment o f free drainage. The thinness o f the walls o f the 
cavi ty in so m a n y cases, the frequency wi th which dehiscences m a y 
be present in the bone , and the mmnerous important nerves and vessels 
in close p rox imi ty to the lining membrane o f the sinus, render the 
employment o f curettes within the cavi ty ext remely dangerous. G o o d 
lateral radiographs should be studied in all cases before the sphenoidal 
sinus is opened, so as to determine the anteroposterior and vert ical 
diameters o f the cav i ty . 

Loca l anaesthesia m a y b e e m p l o y e d alone, or c o m b i n e d wi th the 
administration o f ether anaesthesia. The middle concha is comple te ly 
removed, and, if the ost ium sphenoidale is no t b rought into v iew b y this 
procedure, removal o f the wall o f a project ing posterior e thmoidal cell 
m a y be necessary. In the major i ty o f cases, however , the e thmoidal 
labyrinth has p robab ly been previously dealt wi th . A sphenoidal 
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sinus hook is inserted into the ostium sphenoidale which is enlarged 
by pulling away the thin anterior wall forming its lower boundary. 

Into the enlarged opening there is 
then passed one blade of the 
sphenoidal cutting forceps and a 
portion of the anterior wall is 
nibbled aΛvay in a downward and 
outward direction {Fig. 52). As 
the bone becomes thicker towards 
the floor of the sinus, there may 
be diiflculty in removing the lower 
segment of the wall. As the aper­
ture tends to contract, it should be 
made as free as possible. The 
interior of the sinus must not be 

Fig. 52.-Sphenoidal sinus forceps in position CUrcttcd for the rcaSOUS jUSt givCU. 
pr^eparatory to removal of anterior wai] of the Occasionally, during the removal of 

the anterior wall of the sinus, con­
siderable haemorrhage, which necessitates packing, may occur from the 
sphenoidal branch of the sphenopalatine artery. Lavage may be practised, 
if deemed necessary, and post-operative granulations touched with silver 
nitrate. 
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CHAPTER XIII, 

COMPLICATIONS OF SUPPURATION IN 
THE PARANASAL SINUSES. 

OTHER AFFECTIONS OF THE SINUSES. 

ORBITAL AND OCULAR COMPLICATIONS OF SINUS DISEASE. 

R E F E R E N C E has already been made t o the fact that orbital and ocular 
complicat ions m a y arise in connect ion Λvith suppuration of bo th the 
anterior and posterior group o f sinuses and, t o avo id repetition, it is 
convenient t o discuss these together. The subject m a y be better under­
s tood if it is remembered that the anterior group—the frontal sinus, the 
anterior e thmoidal cells and the maxil lary sinus—is cont iguous t o the 
roof, the medial wall and the floor o f the o r b i t ; while the posterior 
group—consist ing of the sphenoidal sinus and the posterior ethmoidal 
air-cells—is in immediate relationship t o the posterior half o f the medial 
wall o f the orbit and to the superior orbital fissure and op t ic foramen. 
In consequence o f the close anatomical relationships, there m a y arise, 
as the result o f suppuration in the anterior g roup o f air-cavities, orbital 
periostitis and abscess (usually subperiosteal) associated wi th oedema o f 
the eyelids, Chemosis o f the conjunct iva and displacement o f the eyeball 
with impaired mobi l i ty . Suppurat ion in the posterior g roup o f sinuses 
m a y also give rise t o subperiosteal orbital abscess, bu t more frequently 
the complicat ions are retrobulbar neuritis, op t ic a t rophy and paralysis 
o f ocular muscles. The infection mos t c o m m o n l y implicates the orbi t 
b y direct extension o f the inflammation through the b o n y wall o f 
the adjacent air-sinus wi th resulting cario-necrosis. In the event o f 
rupture o f the orbital periosteum, the tissues o f the orbi t b e c o m e infected 
and there is a danger o f septic thrombosis o f the ophtha lmic veins with 
secondary infection o f the cavernous b l o o d sinus. Ear ly evacuat ion o f 
the subperiosteal abscess is called for wi th drainage o f the affected sinus 
or sinuses. 

In orbital complicat ions o f the anterior group o f sinuses, oedema of 
the eyelids is c o m m o n l y the first sign that the inflammatory process has 
extended to the o r b i t ; this is fo l lowed b y Chemosis o f the conjunct iva , 
proptosis, wi th occasionally lateral displacement o f the eyeball , and 
diplopia (Fig, 53) . I f the condi t ion is no t treated, the abscess, which is 
at first subperiosteal, m a y perforate the periosteum and cause sloughing 
o f the orbital tissues ; it m a y then give rise t o septic thrombosis o f the 
ophthalmic veins and the cavernous b l o o d sinus and so cause death. 
W h e n the posterior group o f sinuses is the source o f infection, retro­
bulbar neuritis, op t ic a t rophy, and paralysis o f the ocular muscles m a y 
be met with, while central s co toma and peripheral contrac t ion o f the 
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field o f vision, especially for colours, m a y be found. In consequence of 
the varying anatomical development o f the posterior e thmoidal and 
sphenoidal sinuses, the diminution in the visual fields m a y be bilateral, 
al though the sinus affection is l imited to one side ; in some cases, again, 
the signs are contralateral t o the sinus affected. The significance o f 
these symptoms and signs lies chiefly in the fact that they suggest nasal 
disease, calling therefore, for an examinat ion o f the nose and even for 

explorat ion o f the sinuses, a l though 
there m a y be no obv ious suppuration. 
W h e n the ocular changes are uni­
lateral, the sinuses o n bo th sides 
should be examined with equal care. 

W h e n an orbital abscess due t o one 
o f the anterior g roup o f sinuses is 
present, an external operat ion on the 
affected cav i ty is as a rule necessary ; 
simple oedema, however , m a y disappear 
after the establishment o f intranasal 
drainage o f the affected air-sinus, which 
in mos t cases should be a prel iminary 
procedure . A collect ion o f pus in the 
orbi t should be evacuated at once , as 
delay m a y lead to the loss o f sight, or 
even to a fatal issue as a result o f a 
secondary intracranial compl ica t ion . 

Before deciding upon operat ion in 
cases wi th ocular symptoms , such as 
those associated wi th retrobulbar 
neuritis and scotomata , a ve ry careful 
examinat ion o f the sinuses should b e 
made and radiographs obta ined. I t is 
advisable, also, that the oph tha lmolo 
gist should be consulted and the case 

discussed with h im. There is undoubted ly a g roup o f cases in which 
nasal examinat ion reveals little or n o change from the normal , bu t where 
explora tory operat ion upon the posterior sinuses is fol lowed b y disap­
pearance o f the eye symptoms . Cases o f a similar nature, however , 
recover wi thout such interference. 

Fig. 53.—Left orbital abscess secondary 
to suppuration in the frontal sinus. 
CEdema of the left upper eyelid, narrowing 
of the palpebral fissure, proptosis with 
downward and lateral displacement of left 
eyeball. 

I N T R A C R A N I A L C O M P L I C A T I O N S . 

Intracranial complicat ions consequent upon sinus suppurat ion m a y 
arise as the result o f the infection spreading directly to the brain and its 
membranes through the cerebral wall o f the affected sinus, or indirect ly 
b y w a y o f the orbit . The inflammation m a y extend t o the intracranial 
structures b y osteoclastic erosion o f the b o n y wall o f the sinus or b y 
septic thrombosis o f the diploic and perforating osseous veins in the 
cerebral \vall o f the sinus. W h e n the infection passes b y w a y o f 
the orbital cavi ty , it is c o n v e y e d thence b y the superior and inferior 
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ophthalmic veins causing septic thrombosis o f the cavernous b l o o d sinus. 
I f extension should take place f rom the orbi t a long the pial sheath o f 
the op t ic nerve, then leptomeningit is supervenes. 

Complicat ions m a y arise in connec t ion wi th b o t h acute and chronic 
sinus suppurat ion. T h e y are rare in cases o f disease o f the maxi l lary 
sinus, bu t more than one case o f cavernous sinus thrombosis has been 
reported in which this cav i ty was regarded as the pr imary source o f the 
infection. Frontal lobe abscess, wi th or wi thout an associated extra­
dural or subdural abscess, is mos t prone t o supervene upon inflammation 
o f the frontal sinus. This sinus is the mos t frequent source o f an 
intracranial complicat ion, and frontal lobe abscess and leptomeningit is 
are the commones t o f all the compl icat ions that m a y arise secondary t o 
paranasal sinus disease. Leptomeningi t is developing in connec t ion with 
the sphenoidal sinus is usually secondary t o septic thrombosis o f the cavern­
ous b l o o d sinus, the leptomeninges being infected b y retrograde extension 
o f the th rombus along the pial veins opening into the b l o o d sinus. 

The diagnosis o f abscess of the frontal lobe, one o f the silent areas o f 
the brain, m a y be a t tended with considerable difficulty owing t o the 
absence o f localizing phenomena. In addi t ion to the usual signs o f 
progressive cerebral compression, evidence o f which m a y be seen in 
headache, vomit ing, s low pulse, subnormal temperature, and delayed 
cerebration, there m a y be observed a transient aphasia and contralateral 
convuls ive seizures when the abscess is situated near the base o f the third 
frontal or ascending frontal convolu t ion . Macewen has emphasized the 
occurrence of pupillary changes in these cases. W h e n the abscess is large, 
the pupU on the side of the lesion is in a state of stabile mydriasis ; when 
the abscess is smafl, the pupil m a y be contrac ted and react sluggishly. 
In one reported case o f left frontal lobe abscess compl ica t ing acute inflam­
mat ion o f the frontal sinus, in addi t ion to signs o f cerebral compress ion, 
a contralateral Babinski 's phenomenon and absence o f the abdominal 
reflexes on the side opposi te t o the lesion were no ted ( J . S. F rase r ) . 

In septic thrombosis of the cavernous blood sinus the orbital and ocular 
signs characteristic o f the disease are, at first, usually uni lateral ; as the 
infection progresses the other eye m a y b e c o m e similarly affected and, 
simultaneously, there m a y be improvement in the condi t ion o f the first 
eye . The clinical phenomena depend upon t w o main factors, (a) the 
obstruct ion of, and the septic process in, the ophtha lmic veins, and 
(&) interference wi th the act ion o f the ocular muscles. In consequence 
o f the venous obstruct ion due t o septic thrombosis o f the ophtha lmic 
veins, there arise oedema o f the eyelids, Chemosis o f the conjunct iva , 
exophthalmos or proptosis o f the eyebal l and distension o f the retinal 
veins and blurring o f the op t i c disc. Interference wi th the ac t ion o f 
the ocular muscles causes impairment in the movemen t s o f the eyeball 
with its final comple te fixation, alteration in the size o f the pupi l and 
ptosis o f the upper eyelid. These phenomena are par t ly o f mechanical 
origin consequent upon orbital oedema causing the displacement o f the 
eyeball and stretching o f the a t tached muscles, and in part are the 
result o f paralysis o f the ocu lo -moto r nerves traversing the lateral wall 
o f the cavernous b l o o d sinus. 
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The condi t ion must be differentiated f rom that o f orbital abscess 
secondary to suppuration in one o f the paranasal air-cavities. In bo th , 
oedema o f the eyelids, Chemosis, exophtha lmos and impaired mobi l i ty o f 
the eyeball are p resen t ; bu t in cases o f orbital abscess the eyeball is 
not only displaced forwards bu t usually also laterally, or downwards 
and laterally, according t o the situation o f the abscess in relation t o the 
air-sinus affected. The pupils as a rule are equal and react act ively, 
but the retinal veins m a y be distended in consequence o f pressure upon 
the ophthalmic veins due to the orbital oedema. Further, the other eye 
does not b e c o m e affected, the condi t ion remaining unilateral. T h e 
differential diagnosis is sometimes difficult, however , and m a y be c o m ­
plicated b y the fact that bo th orbital abscess and thrombosis o f the 
cavernous sinus m a y be present in the same case. 

Fo r the signs o f acute leptomeningitis, the reader is referred t o the 
chapter dealing with the intracranial complicat ions o f aural suppurat ion 
(Chapter X X X V I I I ) . 

MUCOCELE OF THE PARANASAL SINUSES. 

Occasionally there arises, in connect ion with the anterior ethmoidal 
cells and frontal sinus, a s lowly progressive and painless affection 

characterized b y the formation o f a 
swelling situated a b o v e the medial 
canthus o f the eye , or occupy ing the 
area beneath the medial and middle 
thirds o f the supra-orbital margin. As 
the swelling slowly increases, the eye­
ball is displaced forwards and laterally, 
or forwards, downwards and laterally, 
depending upon the posit ion occupied 
b y the swelling (Figs, 54, 55) . The 
displacement o f the eyeball and the 
diplopia which this m a y produce , and 
sometimes an accompanying epiphora, 
are in the major i ty o f cases the phe­
nomena which cause the pat ient t o 
seek the advice o f the ophtha lmic 
surgeon. 

The history which is obtained will 
reveal the fact that the orbital swelling 
has p robably existed for m a n y months 
or even for a number o f years ; bu t , 
owing to the absence o f pain, and t o 
the fact that it has caused no incon­
venience, little notice has been taken 

of it. In some cases it m a y be ascribed t o an injury ; in others, no 
such history is obtainable. In addit ion t o the displacement already 
referred to , the palpebral fissure m a y be found somewhat narrowed ; the 
eyelid is no t discoloured, nor is it oedematous, and there is an entire 
absence of inflammatory mischief. The movements of the eyeball are 

Fig. 54.—Mucocele of the right anterior 
ethmoidal cells, showing a swelling above 
the medial canthus. 
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for a t ime g o o d save for a slight mechanical l imitation medial ly and 
upwards ; the pupil reacts t o l i g h t ; there is n o change in the fundus. 
On palpation, tenderness is no t elicited and the skin is freely movab le 
over the swelling. Pressure Λνϋΐ not , as a rule, reduce it. T h e medial 
edge o f the swelling is hard, producing the impression o f b o n y thickening. 
As the finger passes on t o its more project ing part, a feeling o f elasticity 
is obtained, and the prominence appears t o yield under the pressure. 

Nasal examination discloses n o evidence o f discharge ; nor, as a rule, 
is there any alteration in the normal appearance of the intranasal struc­
tures. In cases o f e thmoidal mucoce le , however , the lateral Avail in the 
middle meatal area m a y bulge or pro jec t medial ly into the nasal cav i ty . 

The clinical history and appear­
ances here recorded are very char­
acteristic o f mucoce le o f the 
ethmoidal or frontal sinuses. T h e 
term is applied to an accumulat ion 
and retention within the sinus o f a 
mucous secretion associated with 
obstruct ion o f its outlet . One or 
more o f the walls o f the cavi ty 
become thinned and absorbed, and 
there m a y actually be some dis­
tension o f the sinus. A similar 
affection has been described in 
connect ion with the sphenoidal 
sinus, bu t it is doubtful if a parallel 
condi t ion has been found in the 
antrum. In all probabi l i ty the cases 
which have been described as such 
were periodontal cysts which, in 
their growth , caused thinning and 
expansion o f the antral walls. As 
a rule the thin orbital wall o f the 
ethmoidal and frontal sinuses be­
comes absorbed and, in the case of 
the latter cav i ty , a considerable 
area o f the posterior cerebral wall 
disappears, thus exposing the dura mater. Absorpt ion o f part o f the 
anterior wall o f the frontal sinus has been recorded. The fluid contents 
o f the mucoce le va ry bo th in consistence and colour . In the major i ty 
o f cases it is thick, tenacious, or even gelatinous ; in co lour it m a y be 
white and opalescent, or greenish or greyish-brown ; occasional ly it m a y 
present a clear, serum-like character, resembling cerebrospinal fluid. 
Cholesterin crystals m a y be observed in i t ; as a rule, the contents are 
sterile. If, as sometimes occurs , the cav i ty becomes infected, acute 
inflammatory symptoms deve lop , and the mucoce le is conver ted in to a 
pyocele . 

The et iology o f the condi t ion is still somewhat obscure . Injury has 
been alleged as a causative f a c t o r ; possibly a preceding catarrhal 

Fig. 55.—Mucocele of the right frontal sinus, 
showing swelling beneath the supra-orbital 
margin, with narrowing of the palpebral fissure, 
and forward, downward, and lateral displace­
ment of the right eyeball. 
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condi t ion m a y lead t o blocking o f the ost ium o f the sinus, fol lowed b y 
accumulat ion within the cavi ty and gradual thinning of the least resistant 
o f its walls. Some authorities consider that the condi t ion is primarily 
one o f cys t formation in the lining membrane o f the sinus. 

The diagnosis is based mainly on the clinical history and appear­
ances. The limitation of the swelling to the area immediately a b o v e 
the medial canthus, associated with project ion of the e thmoid wall into 
the middle meatus o f the nose, is s trongly suggestive o f an e thmoidal 
mucocele ; but the X - r a y plate should be used to assist the diagnosis. 
A n os teoma o f the frontal or e thmoidal cells m a y give a ve ry similar 
history and clinical picture, but the orbital swelling does no t give the 
elastic or fluctuating sensation on palpation, and the X - r a y shadow 
is very opaque . 

T R E A T M E N T o f the ethmoidal mucoce le should be intranasal. W i t h 
cocaine anaesthesia, the middle concha is r emoved and the project ing 
ethmoidal wall is broken d o w n and a large opening established ; pressure 
on the orbital sweUing will evacuate the contents into the nose. I f the 
intranasal opening is made sufficiently large, reaccumulat ion should no t 
take place. In the case o f the frontal sinus mucoce le , an external 
operation must be performed through an eyebrow incision and the orbital 
roof exposed . The remaining part o f the floor o f the sinus is r emoved , 
and a large communica t ion is made with the nasal cav i ty b y destroying 
the anterior ethmoidal cells ; the lining membrane o f the sinus is not 
interfered with. A large drainage tube is passed from the sinus into 
the nasal cavi ty and left in posit ion for ten days or a fortnight. T h e 
external wound is sutured. 

DENTAL (PERIODONTAL) CYSTS IN CONNECTION WITH THE 
MAXILLARY SINUS. 

Periodontal cysts , originating in connect ion with the per iodont ium 
or periosteum o f a diseased upper premolar o r molar too th , m a y , in the 
process o f growth, gradually invade the cav i ty o f the antrum. I f left 
undisturbed, the cyst , in the course o f its development , will cause 
bulging and absorption o f one or more o f the b o n y walls o f the sinus. 
Consequently, swelling and thinning o f the facial wall a b o v e the alveolar 
border are observed, often with fullness o f the c h e e k ; a project ion into 
the anterior part o f the inferior meatus o f the nose produces some degree 
o f nasal obstruct ion ; and, finally, bulging of the hard palate m a y deve lop 
as the cys t enlarges. Palpat ion o f the facial or palatal distension m a y 
give a crackling sensation t o the finger, or the thinned bone m a y yield 
to the pressure, on ly t o be restored t o its previous posi t ion when the 
pressure is relaxed. 

Transillumination, in some cases, m a y demonstrate greater bri l l iancy 
on the affected side, bu t in m a n y the thick viscid nature o f the cys t 
contents produces opac i ty . A radiograph will reveal a dense area 
occupying the antrum, sometimes with the wall o f the cys t defined. 

N o t infrequently pyogenic infection o f the cys t occurs ; the pain and 
inflammatory symptoms thus produced causing the patient for the first 
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t ime t o seek advice . The absence o f nasal discharge and the signs 
above enumerated should differentiate the condi t ion f rom that o f antral 
suppurat ion. 

Malignant disease o f the antrum m a y also be associated wi th thinning 
and distension of the walls o f the cav i ty . In these cases, however , the 
more rapid deve lopment o f the growth, associated wi th pain, wi th a 
wider distribution o f the swelling, possibly involving the r o o f o f the 
sinus, displacing the eyeball and obstruct ing the nasal cav i ty , are 
significant o f the malignant nature o f the affection. 

B r o w n Ke l ly has drawn attention t o a form o f dental cys t which he 
has named ' la tent dento-antral c y s t ' , in which the cys t invades the 
sinus wi thout showing any external signs so long as it remains a c losed 
cav i ty . I f the cys t should burst, there will be a sudden discharge of 
pale ye l low or a lmost colourless fluid f rom the corresponding nostril , 
with rapid diminution and gradual cessation, fol lowed b y a per iod of 
quiescence. The patient m a y experience recurring at tacks o f this 
nature. In these cases, transillumination, X rays and explora tory 
puncture should be employed . I f the cannula enters an intact cys t , it 
cannot b e syringed out unless a second cannula is introduced t o serve 
as an exi t for the fluid. Suction, however , m a y wi thdraw the contents . 
If the cys t has ruptured, the washings will return b y the nasal passage. 

Various operations have been devised for the t reatment o f dento-
antral cysts . W h e n the cysts are small, the wall is exposed through an 
incision in the gingivo-labial fold, the project ing por t ion o f the wall is 
removed and, through the opening thus made , the lining membrane 
o f the cys t is detached and removed . T h e b o n y cav i ty is then l ightly 
packed and the incision is st i tched, leaving an aperture for the gauze 
drain. Packing and syringing are cont inued uñtfl obli teration is at tained. 
T o avoid this somewhat prolonged after-treatment, the cav i ty , dealt 
with as a b o v e described, m a y be al lowed t o fill wi th b lood-c lo t and the 
incision be comple te ly sutured (Dan McKenz i e ) . In cases o f large cys t , 
the operat ion described in connect ion wi th the t reatment o f chronic 
suppuration o f the antrum m a y be emp loyed (Caldwel l -Luc) . A s the 
medial por t ion o f the cys t wall has p robab ly blended with the lateral wall 
o f the inferior meatus, a large nasal opening is made through the latter ; 
the mou th w o u n d is sutured and the cys t is washed ou t for a short per iod 
b y means o f a cannula introduced through the nostrfl. A s an alternative 
procedure the whole b o n y wall o f the cys t m a y be r emoved thus opening 
up the antral cavi ty . The operat ion is comple ted b y establishing an 
antro-nasal opening and suturing the m o u t h w o u n d . 

NASO-ANTRAL (CHOANAL) POLYPL 

The patient—usually a child o r a y o u n g adul t—complains o f unilateral 
nasal obstruct ion which m a y later b e c o m e bilateral. This is associated 
with an accumulat ion o f mucous discharge in the obs t ruc ted side o f the 
nose. Snoring is p robab ly a s y m p t o m and the speech becomes ' t h i c k ' , 
or some degree o f rhinolalia clausa is no t iced . There is an absence o f 
pain, and aural symptoms are rarely m e t wi th . The facies o f the child 
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m a y resemble that observed in cases o f adenoids and, unless a physical 
examinat ion o f the nasal cavities is made , an erroneous diagnosis o f 
adenoids m a y be arrived at. 

Anterior rhinoscopy m a y reveal nothing abnormal save a swollen 
inferior concha and an accumulat ion o f mucus on the floor o f the nose 
on the obstructed side. On the other hand, a polypus m a y be visible 
in the anterior part o f the nasal cav i ty . In those Cases in which the 
inferior concha is turgescent, cocaine should be applied and a second 
inspection made . I t m a y n o w be possible t o see a polypus far back 
in the nasal cav i ty and, b y careful examinat ion, t o trace the same 
extending upwards and lateral t o the middle concha in the middle meatal 
region. I f the end o f a p robe is bent in the form of a small h o o k , it is 
sometimes possible t o pass it round this stalk-like prolongat ion. 

Posterior rh inoscopy should always be a t tempted, and, if successful, 
it discloses a smooth , greyish-white, spherical mass occupying one choana 
and project ing through it into the nasopharynx. I t m a y conceal the 
posterior free edge o f the septum nasi and even part o f the choana o f the 
other side (Plate III, 6, p . 70) . The polypus varies bo th in colour and in 
size in different cases. Thus, it m a y have a bluish or pinkish t inge . 
W h e n small it m a y simulate the posterior end of the inferior concha , 
with which it is sometimes c o n f u s e d ; bu t it never presents the 
mulberry-like appearance which the enlarged posterior end o f that b o d y 
m a y assume (Plate III, 5 ) . W h e n the polypus is large, it m a y projec t 
be low the soft palate and is visible when the throat is inspected. On 
palpation with the finger passed behind the soft palate, a smooth , some­
what movab le , and soft po lypus is felt which, if no t t o o large, m a y 
be pushed forwards into the nasal cav i ty . The appearance seen in 
the mirror and the sensation conveyed to the finger will differentiate 
the condi t ion from that o f fibrous tumour o f the nasopharynx. 

As a rule, the unilateral single polypus with the appearances just 
described, occurring in a young person, is a typical clinical picture of 
the naso-antral po lypus . Similar po lyp i have been described as arising 
in the sphenoidal sinus and ethmoidal cells. 

The probable origin o f the polypus from the antrum should be further 
investigated b y means o f transillumination and the X rays. W h e n the 
first is used, the crescentic tache on the affected side m a y be found 
brighter than that on the normal side, though this is no t always the 
case, as the t w o crescents m a y illuminate equally, or that on the 
affected side m a y be darker than that produced b y the normal antrum. 
In the radiograph, which is o f greater diagnostic value, an opac i ty is 
found on the diseased side. I f the suspected antrum should shoAv 
no shadoAving, doub t will be raised as to the origin o f the po lypus in 
that sinus. 

The naso-antral po lypus arises f rom the mucous membrane o f the 
maxil lary sinus, an origin which was first poin ted out b y Kill ian. T h e 
morb id condi t ion of the antrum is p robab ly o f catarrhal origin and, 
as the swelling increases, a small po lypus develops . This becomes 
drawn through the accessory ost ium, in the ne ighbourhood o f which 
the polypus originates. Being nipped b y the margin o f the os t ium, 
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the po lypus increases in size within the nasal cav i ty and, fol lowing the 
line o f least resistance, passes backwards t o the choana and nasopharynx . 
In structure it closely resembles that o f the ordinary nasal po lypus , 
while scattered throughout the s t roma are a number o f pseudo-cys ts . 
The fluid evacuated, when the po lypus is r emoved , is der ived from these 
false cysts . 

The polypus m a y be r emoved b y the snare passed through the anterior 
naris and, when the growth is small, no difficulty will be experienced in 
doing so . W h e n large, however , it will be found that the ordinary snare 
loop will no t encircle i t ; it is necessary, in these cases, t o introduce the 
snare threaded, bu t with the wire unfixed, so tha t a sufficiently large 
loop m a y be passed round the free end o f the po lypus ; t o effect this, 
the finger o f one hand is in t roduced through the mou th into the naso­
pharynx and the wire loop is guided ove r the project ing mass b y the aid 
o f the finger. The wire is then drawn into the barrel o f the snare, fixed, 
and pulled taut . 

In some o f the cases treated in this w a y a cure has resulted, the antral 
port ion being torn from its a t tachment within that cav i ty . 

I f recurrence takes place, or if it is thought advisable t o a d o p t more 
radical measures at the outset, the antrum should be opened through 
the canine fossa, as is done in the t reatment o f chronic suppurat ion in 
that cav i ty . The intranasal a t tachment is dissected off the wall o f the 
sinus, and a careful inspection o f the rest o f the lining membrane o f the 
cavi ty is carried out . A counter-opening is made in the lateral wall o f 
the inferior meatus and the bucca l w o u n d is sutured. T h e nasal par t 
o f the po lypus is then removed with Luc ' s forceps passed f rom the anterior 
naris ; or , b y means o f Kuhn ' s or Loewenberg ' s curved post-nasal forceps , 
the mass is brought ou t through the m o u t h . 

SIMPLE CHRONIC HYPERPLASIA OF THE MAXILLA. 

Under this title F . H . Wes tmaco t t has descr ibed a b o n y thickening 
o f the upper j a w in young adults. In eight cases observed b y him, seven 
occurred in w o m e n ; the ages o f the patients ranged f rom 17 t o 30 years . 
The condi t ion is usually confined mainly to the alveolar border o f the 
maxilla, between the canine ridge medial ly and the zygomat i c process 
laterally, though the latter becomes in part invo lved . The alveolus is 
greatly broadened and presents a smooth surface from which the teeth 
slightly project . The cav i ty o f the sinus is encroached upon and m a y 
become obliterated. A fullness or protrusion is visible on the lower part 
o f the cheek, and pain resembling too thache is compla ined of. Other 
similar cases have been reported (Douglas Guthrie, W . G. Howar th , e t c . ) . 

The condi t ion is l imited t o the parts ment ioned and the process would 
appear t o be a reversion t o the embryon ic t y p e o f b o n e . T h e newly-
formed osseous tissue is highly vascular and cancel lous. T h e bone-
corpuscles stain well and the interstices o f the bone are occup ied b y 
actively proliferating osteoblasts, among which are a few osteoclasts . 
There is no evidence of granulomatous inflammation or o f inflammatory 
or suppurative changes. The cover ing mucous membrane is normal . 
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In this condi t ion , however , there is a poss ibihty o f an et iological 
irritation arising f rom a septic condi t ion o f the mucous membrane of 
the antrum. 

There is an absence o f the elastic sensation or egg-shell crackling 
obtained in dental cysts ; the growth is slower, more l imited in extent , 
and less painful than in sarcoma, and its unilateral character and 
limitation serve t o distinguish it from leontiasis ossea. 

T R E A T M E N T , when necessary, consists in reflecting the mucosa and 
gouging away the thickened bone . I f this is carried out comple te ly , 
recurrence does not take place. 

VACUUM FRONTAL HEADACHE. 

Under this title Sluder described a form o f headache which results 
from closure o f the inlet t o the frontal sinus. As a result o f this, the air 
in the sinus becomes absorbed, so that a diminished pressure is p roduced 
in the cav i ty and a secondary passive congest ion o f the lining m e m ­
brane takes place. The thin b o n y floor o f the frontal sinus becomes , in 
consequence, very sensitive t o pressure. The m a x i m u m point o f tender­
ness is elicited b y pressure upon the thinnest part o f the floor which lies 
medial and posterior t o the a t tachment o f the pulley o f the superior 
obl ique muscle o f the eyebaU (Ewing 's sign). Owing t o the close relation 
o f the pulley t o this thin area, the headache is intensified b y the m o v e ­
ments o f the eyeballs in almost all acts o f a ccommoda t ion . Hence , 
aggravation o f the headache from use o f the eyes is an impor tant 
diagnostic feature o f the condi t ion, especially in those cases in which 
there is an entire absence o f nasal s y m p t o m s . The condi t ion m a y be 
differentiated from supra-orbital and supratrochlear nerve neuralgia 
b y the fact that these nerves lie lateral t o the area described a b o v e . 
Moreover , in a neuralgic condi t ion o f these nerves, the tenderness elicited 
on pressure over them is less p ronounced than that obta ined b y pressure 
upon Ewing ' s area in a case o f v a c u u m headache. 

The condit ions in the nasal cav i ty which m a y produce the vacuum 
in the frontal sinus are in part anatomical , in part pathological . Thus , 
when the nasal cavi ty is narrowed b y deflection o f the septum, or when 
there exists an unusually narrow hiatus semilunaris, a superadded 
catarrhal swelling o f the mucosa in the middle meatal region will lead 
to a closure of the frontal sinus inlet. In these cases the middle concha 
m a y present a normal appearance. On the other hand, the causative 
factor is more c o m m o n l y a hyperplastic process o f the cover ing mucous 
membrane and of the subjacent bone o f the middle concha and anterior 
ethmoidal cell region, a condi t ion which m a y be recognized b y the 
presence o f oedema or even polypus formation, and which results from 
a chronic non-suppurative catarrhal process. 

T R E A T M E N T should consist in the application of remedies which will 
diminish the local oedema, or, failing rehef b y such agents, in the removal 
o f the redundant tissues. Nitrate o f silver (in a 2 per cent solut ion) 
m a y be applied twice or thrice weekly to the oedematous mucosa b y 
means o f a probe dressed with co t ton-wool . I f cure o f the headache is 
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not obtained in this w a y , dislocation o f the middle concha towards the 
middle line m a y be tried. Should this procedure fail, removal o f the 
anterior two-thirds o r more o f the middle concha should be practised, 
so as t o open up the pa thway t o the frontal sinus. I f the whole area o f 
the bone which is undergoing hyperplast ic changes be thus r emoved , the 
prognosis is g o o d and the cure o f the headache will be permanent . Recur ­
rence m a y , however , take place if the pathological process continues and 
involves such parts as the uncinate process and the wall o f the bulla 
ethmoidalis . 

TUBERCULOSIS OF THE SINUSES. 

Tuberculous affections o f the sinuses are rare, either as pr imary or 
secondary infections. T w o or three cases o f apparently pr imary tubercle 
o f the maxil lary sinus are on record. Tuberc le bacilli have been found 
in the antral discharge o f patients suffering f rom pulmonary tubercu­
losis, bu t the clinical features m a y differ in no respect f rom those o f an 
ordinary pyogen ic infection. Tuberculous disease o f the nasal or buccal 
cavities m a y extend and secondari ly invade the sinuses, the antral 
cav i ty being that mos t c o m m o n l y involved . 

MALIGNANT DISEASE AFFECTING THE SINUSES. 

Malignant tumours developing primarily in the nasal sinuses usually 
originate in the maxil lary or e thmoidal cells. A . J. Wr igh t has drawn 
attention t o the usual association o f malignant disease wi th chronic 
nasal suppuration and t o the possibil i ty that the latter is a factor in the 
product ion o f the growth . In m a n y cases, however , when the operat ion 
area is exposed , it m a y b e difficult t o determine the exac t seat o f origin 
o f the growth, as cases c o m e under observat ion in the later stages when 
the disease is considerably advanced and has ex tended f rom one cav i ty 
to another. B o t h carcinomata and sarcomata are me t with. T h e 
prognosis varies, some tumours being m u c h more malignant than others 
and liable to rapid local recurrence. Secondary glandular invo lvement 
is rare. 

The symptoms and signs which should raise the suspicion o f malignant 
disease in this situation a r e : pain, often severe in character, progressive 
nasal obstruct ion, discharge from the nose, recurring epistaxis, and 
sometimes epiphora. W h e n the tumour originates in the antrum, 
swelling o f the cheek occurs , either infra-orbital in posi t ion o r occupy ing 
the canine fossa, while sooner or later displacement o f the eyeball is 
observed . The association o f this phenomenon wi th severe pain and 
swelling o f the cheek is s t rongly presumptive o f mal ignant tumour . 

Carcinoma o f the antrum o f late has been shown b y statistics t o be 
on the increase. Its origin is usually in the upper inner posterior part 
o f the antrum. Apar t f rom the swelling o f the face and occasional pain, 
its symptoms va ry ve ry little f rom a chronic antral suppurat ion. Its 
presence has often remained undetected until a radical operat ion has been 
performed for the chronic suppuration. Mos t authorities agree tha t a 
free opening o f the antrum is desirable with preservation o f as much 
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o f the floor as possible. R a d i u m needles are packed into the antrum ; 
the average dose is about 2000 radium hours. Fol lowing on this, deep 
X - r a y therapy or rad ium-bomb therapy should be used over the affected 
antrum and ethmoidal cells. Recurrence usually takes place in the 
adjoining ethmoidal region. 

Inoperable cases, on the other hand, are those arising primarily from 
the base o f the skull and secondari ly invading the air-sinuses ; also 
growths Λvith extensive involvement o f the pterygo-maxi l lary fo s sa ; 
tumours associated with persistent meningeal irritation ; and those in 
which the orbi t is extensively implicated and where removal o f the 
eyeball will not eradicate the disease 
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Section III, 
T H E P H A R Y N X A N D N A S O P H A R Y N X . 

D O U G L A S G U T H R I E and C H A R L E S E . S C O T T . 

CHAPTER XIV. 

ANATOMY. 
The Pharynx {Fig. 56) extends f rom 
it communica tes in front with the 
sixth cervical vertebra be low, where 
it becomes cont inuous with the 
oesophagus. The pharynx is about 
5 inches in length and measures 
14 inches from side to side at its 
widest part, which is just a b o v e 
the entrance to the la rynx . The 
wall o f the pharynx consists o f 
three layers, v i z . : (1) A n inner or 
lining layer o f mucous m e m b r a n e ; 
(2) A middle or fibrous l a y e r ; and 
(3) A n outer or muscular layer . 
Numerous mucous glands are to be 
found in the mucous membrane 
which entirely lines the pha rynx 
and which is cove red wi th stratified 
squamous epi thel ium, save in the 
nasopharynx, where the epi thel ium 
is o f the co lumnar ciliated t y p e . 
External t o the lining mucosa is a 
firm fibrous enve lope , the pharyn­
geal aponeurosis , which is thickest 
at its upper part , where it is c losely 
a t tached t o the base o f the skull. 
The outer or muscular layer consists 
o f the three constr ic tor muscles o f the 
pharynx, which over lap one another 
from be low upwards {Plate VII, B ) . 
The constrictor muscles arise from 
bones and cartilages in front and 
gain insertion, posteriorly, b y jo in ing 
their fellows in a median tendinous 

the base o f the skull above , where 
nasal cavit ies, to the level o f the 

Fig. 56.—The pharynx, opened from behind. 
(1) Adenoids; (2) Clivus; (3) Occipital con­
dyle ; (4) Middle concha (turbinal); (5) Inferior 
concha (turbinal): (6) Velum of palate; (7) 
Uvula; (8) Epiglottis; (9) Cushion of epi­
glottis; (10) Pyriform sinus; (11) (Esopha­
gus; (12) Tnter-arytenoid notch; (13) Fold 
of laryngeal nerve; (14) Aryepiglottic fold; 
(15) Lateral glosso-epiglottidean fold; (16) 
Tongue; (17) Tonsil; (18) Glosso-palatine 
arch: (19^ Pharyngo-palatine arch; (20) 
Auditory (Eustachian) tube; (21) Nasal sep­
tum; (22) Cartilage of Eustachian tube; (23) 
Stylohyoid muscle; (24) Hypoglossal nerve; 
(25) Digastric muscle; (26) Mastoid process. 
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raphe. F o r convenience o f anatomical description, the pha rynx is 
usually regarded as having three parts—the pars nasalis (nasopharynx) , 
the pars oralis (o ropharynx) , and the pars laryngea ( l a ryngopharynx) 
(Fig. 57) . The pars nasalis lies a b o v e the soft palate and is descr ibed 
in a previous chapter ( p . 11) . T h e pars laryngea is si tuated behind 
the larynx and its upper part m a y be inspected b y means o f the 
la ryngoscope. In length the la ryngopharynx is equal t o the c o m b i n e d 
lengths o f nasopharynx and o ropharynx . F r o m a clinical s tandpoint 

it m a y be regarded as part o f the 
larynx, and its structure is therefore 
descr ibed along wi th the a n a t o m y o f 
the larynx (p . 164). The pars oralis 
is that part o f the pha rynx which 
lies behind the m o u t h and m a y be 
seen on examinat ion wi th the aid o f 
a tongue depressor. 

In this section the te rm ' p h a r y n x ' 
refers t o the pars oralis a lone. I ts 
most prominent feature is the free 
edge o f the soft palate forming the 
palatine arch, or isthmus faucium, 
under which the cav i ty o f the m o u t h 
communica tes wi th that o f the 
pharynx . F r o m the centre o f this 
arch hangs the uvula, while t o either 
side pass t w o crescentic folds o f m u ­
cous membrane , the palatine arches 
(pillars o f the fauces). T h e glosso-
palatine arch (anterior pillar), wh ich 
contains the palatoglossus muscle , 
passes downwards t o the tongue , 
while the pharyngo-palat ine arch 
(posterior pillar), suppor ted b y the 
palatopharyngeus muscle, merges in to 
The floor o f the palatine a rchway is 

Fig. 57.—Sagittal section showing lateral 
wall and anatomical divisions of pharynx. 
(A) Pars nasalis (nasopharynx) ; (B) Pars 
oralis (oropharynx); (C) Pars laryngea 
(laryngopharynx). 

the lateral wall o f the pharynx , 
formed b y the upper surface o f the tongue . 

The posterior wall o f the o ropha rynx lies in front o f the third cervical 
vertebra and, when the soft palate is raised, also in front o f the lower 
part o f the b o d y o f the axis ver tebra (Quain) . 

THE TONSILS. 

T h e t w o tonsils, more correct ly k n o w n as the faucial or palat ine tonsi ls , 
to distinguish them from the pharyngeal tonsil or ' a d e n o i d ' wh ich has 
been already described on page 11, are masses o f l y m p h o i d tissue si tuated 
one in each lateral wall o f the pharynx , o c c u p y i n g the interval be tween 
the anterior and posterior palatine arches, or pillars, o f the fauces. T h e 
tonsil is deve loped in the region o f the second visceral cleft o f the e m b r y o 
which, persisting unclosed at its inner ext remity , b e c o m e s surrounded 
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Fig. 58.—Anatomy of the tonsils. (A) 
Supratonsillar fossa; (B) Buried portion 
of tonsil. 

b y l ympho id tissue and ul t imately forms the supratonsillar fossa or 
recess {vide infra). 

Usually described as a lmond-shaped, wi th the long axis vert ical , 
the tonsil varies so greatly in shape and size that it is a difficult 
matter to describe the ' n o r m a l ' tonsil . 

As a rule abou t one-third o f the tonsil is e m b e d d e d in the wall o f the 
pharynx, bu t variations are considerable . 
In children o f four t o six years o f age 
there occurs that slight physiological 
enlargement which so frequently becomes 
pathological . After puber ty the tonsils 
b e c o m e smaller, and in o ld age they 
m a y a t rophy. 

The free surface o f the tonsil is 
covered b y mucous membrane and dot ­
ted b y depressions, which are the 
openings o f the crypts which ramify 
Λvithin the tonsil and m a y ex tend as far 
as its deep surface, const i tut ing excel ­
lent culture tubes for micro-organisms. 

Occupy ing the upper pole o f the tonsil 
is the largest c rypt , already ment ioned 
as the supratonsillar fossa or recess, but 
better described as the intratonsillar recess, as it is within, and no t 
above , the tonsil {Fig, 58 ) . 

The deep surface o f the tonsil is b o u n d e d b y a layer o f firm fibrous 
tissue, the capsule, and be tween this and the superior constr ic tor 

muscle there is some loose areolar tissue, 
which during the opera t ion o f tons i l l ec tomy 
forms a natural plane o f c leavage in the 
upper part , a l though the lower po le o f the 
tonsil is more densely adherent t o the sub­
jacent muscular tissues. A fold o f m u c o u s 
membrane , the pl ica semilunaris, unites the 
palatine arches at their j unc t ion wi th the 
soft palate and forms the medial wall o f 
the tonsillar recess, whilst another fold, o f 
varying extent , the pl ica triangularis, m a y 
cove r and even hide the anterior surface o f 
the tonsil , and m a y surround the lower 
pole o f the tonsil like a sling {Fig. 59) . 

t̂ontür^B)^uri¿d '̂íL!;r"''̂ ' T h e lower pole o f the tonsil m a y be pro­
longed downwards over the tongue, and m a y 

here b e c o m e cont inuous with the l y m p h o i d tissue o n the dorsum o f the 
tongue just in front o f the epiglott is , the so-called lingual tonsil . 

The b lood-supp ly o f the tonsil is der ived f rom branches o f the external 
carot id artery, namely , the tonsillar branches o f the lingual, facial and 
ascending pharyngeal arteries, and the descending palatine branch o f 
the internal maxi l lary artery. Mos t o f those tonsillar arteries pierce 
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the capsule to enter the lower half o f the tonsil , bu t the last-named 
branch enters the upper pole o f the tonsil behind the anterior palat ine 
arch, and m a y const i tute a source o f haemorrhage which is apt t o escape 
not ice . 

The veins f rom the tonsil unite t o fo rm the tonsillar p lexus lateral 
t o the capsule, and this plexus is int imately connec ted wi th the p lexus 
o f veins which surrounds the pharynx . The pharyngeal p lexus in turn 
communica tes with the internal jugular vein , Λvhich also receives b l o o d 

f rom the cavernous sinus, b y 
w a y o f the inferior petrosal 
sinus, a fact which explains 
the occasional occur rence o f 
cavernous sinus thrombosis as 
a sequel t o septic infections 
o f the pha rynx or tonsils. 
Tor tuos i ty o f the internal 
c a r o t i d a r t e r y , c a u s i n g a 
prominence o n the pharyngeal 
wall, has been frequently no ted . 
Normal ly , however , this vessel 
lies f rom J t o 1 in. distant 
from the lateral surface o f the 
tonsil (see Fig. 60) . T h e 
lymphat ics which drain the 
tonsil enter the superior deep 
cervical glands. A gland which 
lies jus t a b o v e the c o m m o n 
facial vein, as it jo ins the in­
ternal jugular, is prone t o en­
largement in infection o f the 
tonsil, and is then pa lpable 

jus t behind the angle o f the j a w . In the posterior wall o f the pharynx , 
between the superior constr ic tor muscle and the prevertebral muscles , 
lie a few lympha t ic glands which m a y suppurate and g ive rise to one 
form o f retropharyngeal abscess ( p . 119). 

Fig. 60—Horizontal section of the face, showing 
relation of the carotid arteries to the tonsils. (1) Common 
facial vein; (2) Internal jugular vein: (3) Internal 
carotid artery; (4) Sympathetic nerve; (5) Vagus 
nerve ; (6) Styloid process; (7) External carotid artery ; 
(8) Inferior dental artery and nerve: (9) Tonsil; 
( 10 ) Lingual nerve ; (11 ) Lower jaw : (12) Buccinator 
muscle ; (13) Masseter muscle; (14 ) External pterygoid 
muscle ; (15 ) Styloglossus muscle; ( 1 6 ) Parotid gland ; 
( 17 ) Sternomastoid muscle; (18) Lymphatic gland. 

THE LYMPHOID TISSUES OF THE PHARYNX AND WALDEYER'S RING. 

A s has been ment ioned , l y m p h o i d tissue is present o n the poster ior 
(pharyngeal) surface o f the tongue , somet imes t o such an extent as t o 
warrant the use o f the t e rm ' l ingual tons i l ' . I t is liable t o infection 
and enlargement and m a y share in affections o f the palatine tonsil . 
Behind each posterior pillar is a vert ical strip o f l y m p h o i d tissue, the 
lateral band , which undergoes enlargement in chronic pharyngi t is . 
L y m p h o i d tissue is also present at the entrance t o the audi tory 
(Eus tachian) tube on either side. I t will therefore b e seen tha t the 
l ympho id structures o f the pha rynx are arranged in the fo rm o f a ring, 
which is known as ' Waldeye r ' s lympha t i c r i n g ' (Fig. 61) . In addi t ion, 
discrete l ympho id follicles are t o be found on the poster ior pharyngeal 
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wall. E a c h o f the structures compos ing the ring is drained b y efferent 
lymphat ic vessels into the lympha t i c glands which , as the diagram 
shows, form an outer line o f defence against infect ion. 

Fig. Gl.—Waldeyer's lymphatic ring and its connections. vD Retro­
pharyngeal, (2) Styloid, (3) Lateral pharyngeal, (4) Behind sternomastoid, 
(5) Bifurcation, (6) In front of sternomastoid, (7) Angle of jaw, (8) 
Hyoid, (9) Subhyoid glands, (p) Pharyngeal, (i) Tubal, (a) Faucial, (/) 
Lingual tonsils. 

THE FUNCTION OF THE TONSILS. 

The function o f the tonsils is still a subject o f m u c h con t roversy . B y 
some they are regarded merely as lympha t i c glands, concerned in the 
p roduc t ion o f l ymp h o cy t e s . There is little ev idence t o suppor t the vicAv 
that the tonsil is a gland o f internal secretion. I t appears p robab le that 
the chief purpose o f the tonsil is t o p r o m o t e immuni ty t o infection during 
early life. T h e tonsillar crypts , becoming filled wi th bacter ia that have 
gained access b y the mouth , act as culture tubes for the p roduc t ion o f 
vaccines which are c o n v e y e d in small doses b y the lympha t ics t o the 
fixed cells o f the b o d y . In this manner the cells are s t imulated t o pro­
duce ant ibodies and immuni ty is gradual ly established. K e n e l m D i g b y 
has shown, in his work on Immunity in Health, that the tonsils, in c o m m o n 
with other subepithelial l ympha t i c glands (Peyer ' s pa tches , append ix 
vermiformis, e tc . ) , are no t on ly the nurseries bu t also the training 
schools for l ymphocy te s , and that b y their au tovacc ina t ing activit ies 
they confer upon their owner , especially during ch i ldhood , immuni ty 
against myriads o f harmful bacteria. 
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CHAPTER XV, 

METHOD OF EXAMINATION, 

A VIEW o f the pharynx, sufficient for ordinary purposes, can be ob ta ined 
b y dayl ight wi thout the aid o f a mirror ; bu t it is certainly no t pos ­
sible t o make a thorough examinat ion in this w a y ; it is accord ing ly 
advisable t o make use o f the forehead reflector and g o o d artificial l ight 
(Fig, 62) . 

After the light has been adjusted and focused, the pat ient is asked 
to open his mouth . The use o f a simple form o f tongue depressor such 

Fig, 62.—Examination of pharynx by reflected light. 

as Lack ' s will facilitate the examinat ion. T o obta in a g o o d v iew o f the 
pharynx, the depressor is in t roduced so that its t ip reaches jus t b e y o n d 
the highest part o f the dorsum o f the tongue, and the instrument is then 
pressed gent ly downwards and slightly forwards, the patient cont inuing 
to breathe quiet ly b y the mou th . The mucous membrane o f the bucca l 
cav i ty should be inspected first; t o d o this thoroughly the tongue 
spatula is used to draw the cheeks away from the upper and lower j aws 
in turn ; the inner aspect o f the lips and the under surface o f the tongue 
should also be looked at. In this w a y the whole mucous lining o f the 
mouth can be examined rapidly, and any abnormal i ty will be detec ted 
at once . I t is essential t o carry ou t this inspect ion when there is any 
suspicion o f secondary syphilis, as the delicate mucous patches character­
istic o f this disease easily escape not ice . 
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The condi t ion o f the tongue must be carefully noted , hav ing 
regard t o its mob i l i ty as well as t o its appearance. The sides o f the 
tongue and the angle be tween the palatine arches and the tongue should 
be scrutinized, as malignant disease in this si tuation is no t u n c o m m o n . 
The teeth and gums should be inspected for ev idence o f dental caries 
or sepsis. Dentures should therefore be r e m o v e d to permi t o f examina­
t ion o f the underlying parts ; for in numerous patients, especially o f the 
hospital class, these plates are fitted ove r carious roo ts . T h e irritation 
o f a badly-fi t t ing dental plate is a c o m m o n cause o f sore throat , a possi­
bi l i ty which must always be borne in mind . T h e relationship o f carious 
teeth t o maxi l lary sinus suppurat ion, and o f pyorrhoea alveolaris t o 
tonsillitis, will serve t o illustrate the impor tance o f an examina t ion o f 
the teeth and gums . 

At ten t ion m a y n o w b e directed t o the soft palate, where, in particular, 
anaemia should be looked for. T h e distance o f the ve lum palati f rom 
the posterior wall o f the pha rynx is somet imes a factor o f impor tance . 
In singers the space should b e large, as this gives more r o o m for reso­
nance, and the quali ty o f the vo ice is thereby improved . W h e n the 
function o f the soft palate is impaired, speech becomes nasalized, the 
defect known as rhinolalia. The on ly English speech sounds p ronounced 
with an open nasopharynx are m, w, and ng. F o r all other sounds the 
palate is raised so as t o close the nasopharynx, al though the degree o f 
closure m a y vary . The act ion o f the palate m a y b e studied while the 
patient says ah, A useful test o f function consists in the repetit ion, in 
sequence, o f the sounds ah and ee, first with open nostrils and then wi th 
the nose held closed ; normally, no difference is apparent , bu t in rhino­
lalia aperta the sounds are more ' nasa l ' in character when the nose is 
closed. This is the A-1 test o f Gutzmann. 

Rhinolalia aperta is the term applied to the nasal t ype o f speech caused 
b y failure o f the soft palate t o close the nasopharynx, the var ie ty o f speech 
defect exhibi ted b y cases o f cleft palate. I t m a y appear as a t empora ry 
sequel t o the removal o f adenoids. W h e n the nasal speech is caused b y 
nasal obstruct ion, for example , b y adenoids , it is k n o w n as rhinolalia 
clausa. W h e n rhinolalia aperta is due t o cleft palate it is easy t o diagnose, 
but some difficulty m a y be presented b y the t w o varieties o f congenital 
insufficiency of the palate which have been described b y B r o w n Ke l ly . 
In the first, known as submucous cleft palate, the mucosa is intact bu t the 
mesoblast ic structures, bone and muscle , have failed t o unite. T h e 
posterior edge o f the hard palate is notched or cleft, bo th hard and soft 
parts o f the palate are shorter than normal , and muscular m o v e m e n t 
is ineffective. 

In the second variety, congenital muscular insufficiency of the palate, 
there is s imply imperfect act ion, w i thou t no tch ing o f the hard palate o r 
shortening o f the hard or soft palate. In b o t h varieties the chief s y m p t o m 
is rhinolalia aperta, which dates f rom the t ime the pat ient began t o speak. 
The same open nasal speech m a y reveal the exis tence o f an unsuspected 
post-diphtheritic paralysis, the true nature o f the throa t affection recent ly 
compla ined o f b y the chi ld hav ing been ove r looked , while the subsequent 
paralysis alone gives the clue t o the correc t diagnosis . 
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It is necessary at t imes t o test the tacti le sensibility o f the soft palate ; 
t o d o so, it should be t ouched wi th a p robe , a compar i son being m a d e 
be tween the t w o sides. 

T h e pharyngeal reflex is increased in h e a v y smokers and in sufferers 
from tuberculosis ; it is diminished in infancy and o ld age and in certain 
nervous affections, such as hysteria, bulbar paralysis, e tc . 

A careful inspect ion o f the tonsils should be made . In the adul t t hey 
should no t pro jec t b e y o n d the anterior pillars o f the fauces, nor should 
the latter be adherent t o the tonsil . T h e m o u t h o f the tonsillar recess, 
which is found in the upper part (already descr ibed) o f the tonsil , 
should also be examined . T h e clinical impor tance o f this cav i ty , ñrst 
recognized b y Paterson and Kil l ian, has n o w been fully admi t ted , as 

it frequently forms the start ing-point o f a 
peritonsillar abscess. T h e fossa m a y b e 
invest igated b y a p robe or a strabismus 
h o o k , while its contents , e.g., cheesy pus , 
m a y be evacua ted b y pressure o n the 
anterior pillar with the po in t o f a t ongue 
depressor (Fig. 63) , or wi th a tonsil p r o b e 

^^βΐ^β^β such as that designed b y Ti l ley . 
F^^HB^^^^H^^^H The state o f the mucosa o f the posterior 
I ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ y pharyngeal wall should be no ted . A dry , 
I • I ^ H ^ ^ ^ ^ ^ ^ ^ H I I a t rophic mucous membrane m a y indicate 

β the existence o f ozaena or o f chronic sup­
purat ion o f the posterior paranasal sinuses. 
Enlarged l y m p h o i d nodules and dilated 
venules a c c o m p a n y chronic hyper t roph ic 
pharyngit is , and the region is a v e r y 
favourite situation o f syphil i t ic ulcerat ion. 
A n appearance suggesting an enlarged 
gland, or even an abscess, m a y be o b ­
served, especially in thin persons wi th long 
necks, if the head is turned t o one or o ther 
side during the examinat ion. The p romin­

ence then apparent behind the tonsil is merely a physiological p h e n o m e n o n , 
and is really due to the more forward posi t ion o f the cervical vertebrae 
resulting from the rotat ion o f the head (Douglas Guthrie) . 

W h e n abnormal condi t ions have been found in the pha rynx , the 
state o f the cervical lympha t ic glands should be investigated, as fre­
quent ly this is o f no little impor tance in modi fy ing prognosis and treat­
ment . The converse is equal ly true ; in every case o f cervical glandular 
enlargement a careful examinat ion o f the mucous membrane o f the 
fauces and o ropharynx should be made , and, if no pathological cond i ­
t ion be detected there, the nose, nasopharynx and l a ryngopharynx 
should also be examined. 

Congenital abnormalit ies o f the pha rynx are no t infrequent ; bifid 
uvula is perhaps the commones t . More rarely, perforation o f the anterior 
pillars is seen, and in such cases their symmet ry and the absence o f 
scarring will prevent a mistaken diagnosis o f syphilis . Large pulsat ing 

Fig. Gy.—Examination of the tonsil 
on the right side. The anterior pillar 
(palatine wall) has been drawn aside by 
a second tongue depressor so as to 
expose the tonsil. 
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vessels are occas ional ly seen in the poster ior pharyngeal wall , and cut t ing 
operations in their ne ighbourhood should be avo ided . 

Some children refuse to a l low their throats t o be examined peaceab ly ; 
it then becomes necessary t o use some means o f restraint. T h e m o s t 
satisfactory w a y t o d o this wi thou t hurt ing the child is t o have it held 
according t o the m e t h o d adop ted in some Continental clinics for r emova l 

Fig. 64 . -Holding a refractory child. 

o f adenoids (Fig, 64) . A nurse takes the chi ld o n one knee, imprisoning 
his legs with her o w n ; she then places one a rm round his b o d y , pinioning 
his arms, while with her other arm and hand she steadies his head against 
her shoulder. The surgeon holds the nose o f the pat ient until the latter 
is forced to take a breath through the m o u t h ; the spatula is then intro­
duced and a v i ew o f the parts is ob ta ined . 
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CHAPTER XVI. 

ACUTE INFLAMMATIONS OF THE PHARYNX. 

ACUTE PHARYNGITIS. 

T H I S is the c o m m o n e s t var ie ty o f sore throat , and mos t readers have 
had personal experience o f it. I t is more liable t o occur in au tumn 
and winter than in summer ; it is c o m m o n in measles, scarlet fever, 
smal l -pox, t y p h o i d and influenza, and it is a frequent early manifestat ion 
in syphilis. I t m a y also occur after the administrat ion o f certain drugs, 
such as iodide o f potassium, mercury and a r sen ic ; while g o u t y or 
rheumatic persons, as well as those w h o lead a sedentary life, are more 
liable t o be a t tacked than other individuals. D e c a y e d teeth, pyorrhoea 
alveolaris and nasal obs t ruct ion are also predisposing factors which mus t 
no t be over looked . 

S Y M P T O M S . — A n a t tack begins wi th a feeling o f chilliness, slight rise 
o f temperature, headache, pains in the l imbs and back , and a sensation 
o f rawness in the throat which sometimes amounts t o actual pain. 
Cough m a y be p resen t ; there is a vary ing degree o f pain on swal lowing 
and, if the process extends t o the larynx, the vo i ce becomes hoarse. On 
examining the throat there is seen a marked congest ion o f the mucosa , 
accompan ied b y some swelling which gives a succulent appearance t o the 
parts. The tonsils, the palatine arches (anterior and poster ior pillars o f 
the fauces), the soft palate and the posterior wall o f the pha rynx m a y all 
share in the congest ion, becoming dark red or even purple in co lour , 
while the uvula m a y be swollen and oedematous. 

D I A G N O S I S . — A s a rule this presents no difficulty, bu t in children one 
must suspect the onset o f measles or scarlet fever, and examine the m o u t h 
carefully for Kop l ik ' s spots and the skin for any trace o f rash. In adults , 
syphilis must no t be forgot ten. 

T R E A T M E N T . — M a n y people d o no t undergo any t reatment , bu t if 
advice is sought at the beginning o f the at tack, the pat ient should b e 
r ecommended t o retire t o bed early after a ve ry ho t ba th and t o take 
10 or 15 gr. o f aspirin. The bowels should be well opened b y a few grains 
o f ca lomel , fo l lowed b y a saline. T h e administrat ion o f fractional doses 
o f ca lomel , v iz . , | or ^ gr. every half-hour until t w o or three grains have 
been taken, is said t o be more efficacious than a single full dose . T h e 
saline aperient should be an effervescing preparat ion, such as seidlitz 
powder or effervescing sulphate o f soda . Morell Mackenzie r e c o m m e n d e d 
a full dose o f t inct . opii , taken early in the d a y so as t o secure the st imu­
lating, rather than the soporif ic , effect o f the drug. Teaspoonful doses 
o f b icarbonate o f soda, well diluted, a minimal diet, with liberal pota t ions 
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o f orange-juice, and small doses o f t incture o f iodine, 1 min . in a tumblerful 
o f water t o be sipped frequently, are three methods o f t reatment which 
have been strongly advoca ted . 

L o c a l t reatment is o f less impor tance . T h e early appl icat ion t o the 
affected mucosa o f a solut ion o f silver nitrate, 60 gr. t o 1 o z . , will some­
t imes abor t the a t tack. This r e m e d y mus t no t , however , b e entrusted 
t o the patient . A teaspoonful o f b icarbonate o f soda in a tumblerful 
o f ho t water furnishes a sooth ing spray. T h e alkali dissolves the th ick 
tenacious mucus and thus cleanses the inflamed surface. Gargles and 
throat paints are o f little value, bu t in the later stages the use o f lozenges 
conta ining mentho l and red g u m wil l hasten r e c o v e r y . 

Fig. 65.—The organisms of Vincent's angina. 

VINCENTS ANGINA. 

This ulcerative lesion o f the tonsil assumed a remarkable prevalence 
among soldiers during the war o f 1914-18 , and is o f impor tance o n accoun t 
o f its resemblance t o other affections, such as diphtheria and syphilis. 
I t is associated wi th the presence o f t w o organisms, a fusiform bacil lus 
and a spirochaete, which are found together in the lesions and m a y b e 
demonst ra ted b y means o f dark-ground i l luminat ion o r b y negat ive 
staining with Indian ink or coUargol (Fig. 65) . I t mus t also be borne 
in m i n d that cases have been repor ted in wh ich Vincen t ' s angina was 
found in combina t ion wi th mal ignant disease, the Vincen t ' s organisms 
having found a suitable nidus for their g rowth in a pre-existent mal ignant 
ulceration o f the pha rynx or tonsil . B o t h organisms are Gram-negat ive . 
The fusiform bacillus is a straight or ben t rod , wi th tapering ends, and 
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always thickest at its centre. The spirochaete (Sp. fétida or denticola) 
resembles an eel or a whiplash, its undulat ing curves serving sharply t o 
distinguish it f rom the close-coi led corkscrew spirals o f Sp. pallida. 

S Y M P T O M S . — A s a rule the ulceration affects one tonsil on ly ; bu t 
the gums and palate, and even the larynx, m a y be invo lved . Appear ing 
first as a s loughy grey patch , the lesion soon ulcerates so as t o form 
a ragged, deep excava t ion wi th a dir ty-grey granular base which bleeds 
readily. I f the membranous deposi t is r e m o v e d it re-forms and, a l though 
mos t cases recover in a week or ten days , it m a y persist for several weeks 
and in rare instances m a y spread wide ly and p r o v e fatal. In some 
cases the cervical glands are enlarged. There m a y be slight rise o f 
temperature, sore throat and dysphagia , bu t as a rule the const i tut ional 
s y m p t o m s are slight. There is a characteristic fcetor associated with 
the disease which m a y assist diagnosis. (Plate IX, 3 , p . 128.) 

D I A G N O S I S . — T h e diseases for which Vincent ' s angina m a y be readily 
mistaken are syphilis and diphtheria, and diagnosis will frequently depend 
on the bacter iological report . A n immedia te diagnosis m a y often be 
made b y the simple expedient o f film examinat ion for Vincent ' s organisms. 
Tert iary syphili t ic ulceration m a y closely simulate Vincent ' s angina, bu t 
the former is usually surrounded b y a hyperaemic zone which is no t 
seen in Vincent ' s angina. The Wassermann react ion is negat ive in 
Vincent ' s angina, bu t is o f little value, as the disease m a y occu r in a 
syphil i t ic subject , or Vincent ' s angina and syphilis m a y be associated 
together . In diphtheria, severe const i tut ional s y m p t o m s will usually 
be present. 

T R E A T M E N T . — T h i s consists in the careful cleansing o f the ulcerated 
surface wi th peroxide o f hydrogen (10 v o l . ) , fo l lowed b y the appl icat ion 
o f some antiseptic such as t incture o f iodine, methylene blue, or tr ichlor­
acet ic acid. The last-mentioned, carefully applied on the end o f a p robe , 
is perhaps the mos t efficacious. The direct appl icat ion o f salvarsan has 
also been r ecommended . Wing rave recomm.ends 5 per cent a lcohol ic 
solut ion o f trikresol. Perborate o f soda, 2 drachms in a tumblerful o f 
water , m a y be useful as a gargle (see A p p e n d i x ) . W h e n the gums are 
affected, D u d l e y B u x t o n recommends the appl icat ion t o the ulcerated 
area o f a mixture consisting o f equal parts o f l iquor arsenicalis, v i n u m 
ipecacuanhae and glycerin. In all cases the teeth mus t receive careful 
at tention, as here m a y lurk the source o f the infection. 

DIPHTHERIA. 

I t wou ld be outside the scope o f this b o o k t o g ive a full descr ipt ion 
o f diphtheria, for it does no t usually c o m e under the specialist 's no t ice , 
and it is fully discussed in works o n general medic ine . I t is necessary, 
hoΛvever, t o make some remark o n the diagnosis, as diphtheria mus t b e 
distinguished f rom other inf lammatory condi t ions me t wi th in the throat . 

The age o f the patient is an important factor in diagnosis. Diphther ia 
is essentially a disease o f the first ten years o f life, occurring mos t frequently 
in the period from t w o t o five years ( K e r ) . W h e n the nose and naso­
pharynx are affected there is a foetid and often blood-stained discharge. 
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A F F E C T I O N S OF T H E P H A R Y N X 
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1. Acute peritonsillar abscess. 2**. Acute retropharyngeal abscess. 

3. Acute iaqpnar tonsillitis. 4. Diphtheria. 
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while extension to the larynx causes hoarseness and stridor and increases 
the gravi ty o f the prognosis . In typical cases the disease is characterized 
b y the formation o f a false membrane , patches o f which are seen on the 
tonsils and the soft palate, and sometimes also on the posterior wall o f 
the pharynx (Plate VIII, 4 ) . T h e colour o f the membrane varies ; it 
is usually grey, bu t m a y be dead whi te , ye l low, or dark b r o w n . The 
colour o f the fauces is dependent on the var ie ty o f the organisms present. 
Acu te cocca l infections m a y be associated wi th the diphtherit ic infection. 
The membrane is firmly at tached to the mucosa and, if forcibly r emoved , 
a bleeding surface is left on which it soon re-forms. Diphtheri t ic sore 
throat, however , is no t always found associated w^ith false membrane , 
and in these cases it is indistinguishable b y the naked eye f rom simple 
sore throat . False membrane , moreover , m a y appear upon the fauces 
during the first week o f scarlet fever and in some other condi t ions . In 
doubtful cases it m a y be useful t o remember that diphtheria is gradual 
in onset, that the cervical glands are enlarged and tender, that the m e m ­
brane is se ldom limited to the tonsillar crypts bu t tends t o spread over 
the tonsil and even on t o the palate or uvula, and that vomi t ing and 
albuminuria are c o m m o n accompaniments . In m a n y cases, therefore, 
a diagnosis cannot be arrived at until a bacteriological examinat ion has 
been made . I t is unwise t o wait for confirmation b y the bac te r io log i s t ; 
the patient should be isolated as soon as diphtheria is suspected and a 
prophylac t ic dose o f ant i toxic serum (2000 t o 8000 units) should be g iven . 

B y means o f the Schick reaction, it is n o w possible t o ascertain the 
susceptibi l i ty or the immuni ty o f a chi ld t o the diphtheria tox in , and 
this test m a y c o m e t o have an impor tan t bear ing o n the prevent ion o f 
the disease. T h e p rob l em o f the diphtheria carrier canno t be discussed 
here. Suffice it t o say that in m a n y cases the organisms are located 
in the depths o f the tonsil c rypts , and as a rule noth ing short o f enuclea­
t ion o f the tonsil will pu t an end t o the infection, a l though in certain 
cases vaccine therapy has p roved useful. 

Immuniza t ion against diphtheria has m a d e progress recently in this 
count ry and in m a n y o f the larger cities the Publ ic Heal th Authori t ies 
are providing the diphtheria t o x o i d . 

HERPES. 

This affection is rarely me t wi th in the t h r o a t ; bu t the poss ib i l i ty o f 
its occurrence mus t be borne in mind , for it is one o f the condi t ions 
which m a y be mistaken for diphtheria. Groups o f small vesicles appear, 
which are usually situated o n the soft palate or palatine arches, and 
sometimes also o n the posterior wall o f the p h a r y n x or a round the upper 
aperture o f the larynx. T h e y soon b e c o m e opalescent and burst, leaving 
white, round, shallow ulcers which m a y coalesce and g ive rise t o an appear­
ance resembling false membrane . The ulcers are surrounded b y an area o f 
redness and m a y cause considerable pain. There m a y be a herpet ic 
eruption on the face or lips, or the mucous membrane lesions m a y occu r 
a lone. The condi t ion is no t serious and the t reatment consists in the 
use o f a mild antiseptic mouth-wash or p igment (see A p p e n d i x ) . 
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ACUTE SEPTIC INFLAMMATION OF THE PHARYNX. 

Under this heading is described a g roup o f condi t ions which have a 
c o m m o n e t io logy (Semon) though they differ wide ly in their clinical 
aspects. The micro-organism usually present is the Streptococcus 
pyogenes ; similar condi t ions m a y , however , be caused b y other bacteria, 
such as Staphylococcus aureus, p n e u m o c o c c u s , Bacillus coli communis. 
T h e infecting agent appears t o gain entrance t o the tissues through 
intact mucosa , though p robab ly , as in erysipelas, it enters b y some 
minute break o f the surface. W e m a y differentiate cl inical ly be tween : 
(a) Slight septic inflammation, c o m m o n l y called hospital sore t h r o a t ; {h) 
Acu te (Edematous inf lammat ion; ic) A c u t e suppurat ion or p h l e g m o n ; 
(d) Gangrenous sore throat . 

S Y M P T O M S . — T h e disease is especially prone t o a t tack persons o f feeble 
physique or those whose health has been impaired b y a lcohol , ove rwork , 
or insanitary surroundings. The s y m p t o m s and local appearances will 
vary , according as the case is one o f hospital sore throat , which resembles 
a severe a t tack o f acute tonsillitis, or o f the serious and often fatal infec­
t ion accompan ied b y cellulitis o f the neck, k n o w n as Ludwig ' s angina. 

The onset is usually sudden and in some cases the disease is ushered 
in b y a rigor. The patient is seized with pain in the throat and has 
great difficulty in swallowing ; the temperature rises to its highest po in t 
at once , excep t in those cases in which the individual is immedia te ly 
felled b y the tox in , when there m a y be no pyrex ia . T h e pulse is at first 
full and rapid, bu t soon becomes weak and thready ; after suppura­
t ion has begun there is profuse sweating. On examinat ion , marked 
congest ion and swelling are observed , and the uvula is oedematous 
and greatly th ickened and elongated, g iving the pat ient the sen­
sation o f a foreign b o d y . I f suppurat ion occurs it m a y be l imited t o 
the o ropharynx , bu t the disease has a t endency t o spread rapidly 
to the la rynx ; the epiglott is then becomes enormous ly swollen and 
red, while the aryepiglot t ic folds also part icipate in the swelling, so 
that dyspnoea m a y supervene and necessitate immedia te t r a c h e o t o m y . 
(See Fig, 118, p . 178.) 

In some instances the infection spreads to the submaxi l lary region, 
and causes a hard b rawny swelling under the j a w (Ludwig ' s angina) . 
Patches o f gangrene m a y appear on the uvula or posterior wall o f the 
pharynx, bu t this is ve ry unusual. T h e lungs and serous membranes 
are liable t o b e c o m e secondari ly affected, and pleurisy, pericarditis, o r 
meningitis m a y manifest itself early in the disease. 

P R O G N O S I S . — T h e prognosis in suppurat ive pharyngit is is ve ry grave ; 
heart failure m a y rapidly supervene—the purulent and gangrenous 
varieties usually end in early death, bu t the less serious non-suppurat ive 
cases m a y recover , even when the disease has spread t o the lungs or 
serous membranes . 

T R E A T M E N T . — T h e patient must be kept in bed and fed o n nutri t ious 
l iquid diet o f beef-tea, eggs, milk, e tc . , a l though, when dysphagia is 
severe, recourse must b e had t o nutrient enemata. A prel iminary dose 
o f ca lomel , gr. 3, is o f value in the early stage. T h e mixture conta in ing 
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the perehlorides o f ΠΌΠ and o f mercury {see A p p e n d i x ) should be 
g iven. Ant is t reptococcic serum (scarlatinal) should be given as soon as 
possible, and repeated nex t d a y if required and fol lowed b y a non-
sensitized vacc ine . Loca l t reatment o f the throat should consist in the use 
o f mild soothing applications, such as w a r m alkaline lot ions used in the 
form o f a spray or applied t o the pha rynx b y syringing. The sucking 
o f small pieces o f ice has an anaesthetic and a sedative effect. Laryngeal 
oedema will call for special t reatment. The frequent appl icat ion o f 
1-5000 adrenalin m a y diminish the swelling, or scarification o f the swollen 
tissues around the entrance o f the la rynx b y means o f Mackenzie 's 
guarded laryngeal lancet m a y b e c o m e necessary. On rare occasions 
t r acheo tomy will be required and should no t be t o o long delayed, a l though 
the opening o f a fresh pa th o f infection is undesirable. W h e n cellulitis 
o f the neck has appeared, it should be treated b y free incisions. In 
Ludwig ' s angina, incision f rom the chin t o the h y o i d b o n e m a y b e c o m e 
necessary. Pus will se ldom b e encountered, the discharge being o f a 
serous nature in mos t cases. H o t fomentat ions should be applied t o the 
wounds , and m a y consist o f 10 per cent aqueous solution o f i ch thyol , 
or o f saturated solution o f magnes ium sulphate. 

Convalescence, always slow and tedious, demands the use o f tonics 
and a liberal diet, while a long hol iday is advisable . 

AGRANULOCYTIC ANGINA. 

Agranulocy t ic angina or malignant neutropenia is a disease which 
has recently at tracted m u c h attention and it comes within the sphere 
o f the laryngologist on account o f the throat s y m p t o m s . I t is c o m m o n e s t 
in w o m e n and is characterized b y profound weakness and malaise, 
accompanied b y slight fever and b y superficial ulceration o f the m o u t h 
and pharynx . The determining factor in diagnosis is the b l o o d examin­
ation, which reveals a great diminut ion or even apparent absence o f 
the neutrophil ic granulocytes , so that the white coun t m a y b e as l o w 
as 200, and is usually well under 2000. T h e impor tant practical deduc­
t ion is that every adult female patient, suffering f rom wha t appears t o 
b e an acute s t reptococcal sore throat and n o t responding t o t reatment , 
should have the b l o o d carefully examined . 

The disease is a t tended b y a high morta l i ty and the cause is as y e t 
undetermined. Trea tment b y b l o o d transfusion and b y X rays has 
p roved disappointing, bu t encouraging results have fol lowed the intra­
venous administration o f pentose nucleot ide wi th the ob j ec t o f stimulating 
leucocytos is . 

RETROPHARYNGEAL ABSCESS. 

The t w o varieties o f re t ropharyngeal abscess descr ibed in m o s t t ex t ­
books are : (1) A c u t e retropharyngeal abscess, originating in the pre­
vertebral lympha t i c glands ; and (2) Chronic re t ropharyngeal abscess, 
the result o f tuberculosis o f the cervical vertebrae. T h e first var ie ty 
is c o m m o n , the second is at the present d a y relat ively rare, bu t a 
third variety, ranking m i d w a y be tween them in order o f f requency, is 
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(3) Chronic retropharyngeal abscess, due t o tuberculous invasion o f the 
prevertebral glands as an extension f rom tuberculosis o f the deep cer­
vical glands. The last-mentioned var ie ty is easy t o diagnose on accoun t 
o f the a c c o m p a n y i n g enlargement o f glands in the neck , a l though 
owing t o the gradual onset and absence o f acute s y m p t o m s it is liable 
to be mistaken for adenoids . The second variety, coming t o the not ice 
o f the surgeon with definite signs o f tubercle o f the vertebrae, should 
present no difficulty o f diagnosis. T h e fol lowing remarks, therefore, 
app ly t o the first, and c o m m o n e s t variety, namely, acute retropharyn­
geal abscess. 

A N A T O M I C A L D A T A . — I n order t o understand the pa tho logy o f retro­
pharyngeal abscess it is necessary t o remember that the prevertebral 
fascia, stretching across the mid-l ine, separates the anterior visceral 
compar tmen t o f the neck, containing the trachea and oesophagus, f rom 
the posterior compar tmen t which contains the prevertebral muscles 
and the cervical vertebrae and associated muscles . In front o f the 
prevertebral fascia, and closely adherent t o it in the mid-l ine, is the 
posterior wall o f the pharynx , and be tween these t w o structures, on either 
side o f the mid-line, there is a potent ial space, the space o f Gilette, wh ich 
contains the prevertebral or retropharyngeal lymphat ic glands already 
ment ioned. This g roup o f glands is present in infancy bu t gradually 
disappears as the child grows, a fact which explains w h y retropharyngeal 
abscess is mos t c o m m o n during the first year o f life. 

P A T H O L O G Y . — I n f e c t i o n o f the deep cervical glands, k n o w n as the pos ­
terior carot id chain, m a y readily pass t o the retropharyngeal g roup and 
give rise t o abscess format ion. In two-thirds o f the cases there is o b v i o u s 
enlargement o f the cervical glands and, as already ment ioned , this 
enlargement m a y b e o f tuberculous nature. T h e mos t frequent cause o f 
abscess, however , is the s t rep tococcus , and this organism may b e found 
in the pus in mos t cases. The tonsil is of ten regarded as the original 
source o f infection, and the tonsils are enlarged in 80 per cent o f cases 
o f retropharyngeal abscess ( W a u g h ) . Oti t ic pharyngeal abscess m a y occu r 
as a rare compl ica t ion o f middle ear suppurat ion ( D a n M c K e n z i e ) . 

E T I O L O G Y . — T h e condi t ion is c o m m o n e r in b o y s than in girls. I t is rare 
in adults, and at least one-half o f the patients are under one year o f age. 

SYMPTOMS .—Def in i t e signs o f retropharyngeal abscess m a y be few or 
wanting, and the disease is liable t o be ove r looked . Unlike adults, chi ld­
ren se ldom compla in o f sore throat, so that diagnosis is no t easy. Indeed, 
the s y m p t o m s m a y be insufficient t o at tract at tent ion until the abscess 
has so increased in size as t o interfere wi th breathing or swallowing. 
T h e larynx, situated at a higher level in the child than in the adult , 
becomes part ly obs t ruc ted at an early stage b y the swelling {Fig. 66 ) . 
The encroachment m a y be due s imply t o pressure, or t o extension o f 
the inflammation t o the larynx, p roduc ing oedema laryngis. T h e 
impor tant fact t o be borne in mind is, that an illness in a chi ld , 
associated wi th difficulty o f respiration or degluti t ion, should lead t o a 
careful examinat ion o f the throat . Difficulty o f breathing is the leading 
s y m p t o m o f retropharyngeal abscess. A c r o u p y cough is somet imes 
present before dj^spnoea sets in. 
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Boka i , who repor ted 204 cases, regards stiffness o f the neck, the head 
being incUned towards the heal thy side, as an impor tan t sign, while other 
writers have no ted a characterist ic th roa ty c ry , resembling the quack 
o f a duck . W h e n the abscess is at so high a level as t o affect the pos ­
terior wall o f the nasopharynx the s y m p t o m s suggest adenoids , and it 
is impor tant t o avo id this error in diagnosis . 

D I A G N O S I S . — T h e swelling o f the posterior pharyngeal wall , behind 
the tonsil and t o one side o f the median plane, is readily apparent on 
inspection {Plate VIII, 2 , p . 1 1 6 ) . I f the abscess extends upΛvards, it 
m a y cause the soft palate t o p ro jec t 
forward. In examining, care mus t 
be taken t o avo id turning the head 
to the side, as in this posi t ion the 
transverse process o f the axis ver tebra 
causes, in normal individuals , a 
bulging o f the posterior pharyngeal 
wall. Palpat ion is a valuable aid t o 
diagnosis and m a y demonstra te the 
presence o f fluctuation, a l though, 
on accoun t o f the thickness and firm­
ness o f the super imposed tissues. 
fluctuation is n o t always present. 

T R E A T M E N T . — A s soon as diagnosis 
is established, the abscess should 
be opened through the m o u t h b y 
a vert ical incision. W h e n dealing 
wi th an abscess which is abou t t o 
rupture, a long pair o f sinus forceps 
or StClair Thomson ' s tonsillar forceps 
is t o be preferred t o a knife. The 
forceps is p lunged into the centre o f 
the swelling and then opened Λvidely. 
Care should be taken that none o f 
the pus is aspirated into the lungs, 
a possible disaster which has led the 
major i ty o f operators t o discard 
general anaesthesia. This is a sound pract ice , as the pain o f the incision 
is momenta ry , and if the little pat ient is at o n c e turned o v e r on his face 
with the head low, the pus, which m a y be profuse in amount , escapes 
at once b y the nose and mou th . A s a rule drainage is satisfactory, and 
rapid healing fol lows. 

W h e n the abscess is secondary to tuberculosis o f the cervical vertebrae, 
it should be opened b y incision along the poster ior border o f the sterno­
mastoid . Dissect ion is then carried between the carot id sheath and 
prevertebral muscles until the abscess is reached. 

Fig. 66.—Acute retropharyngeal abscess in 
a child, age 14 months, who died on her way to 
hospital. {By kind permission of the '•'British 
Medical Journal") 
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CHAPTER XVII. 

CHRONIC INFLAMMATIONS OF THE PHARYNX. 

CHRONIC PHARYNGITIS. 

T H E mos t c o m m o n causes o f the affection are, repeated at tacks o f acute 
pharyngitis ; over- indulgence in t o b a c c o , a lcohol , or irritating articles 
o f f o o d ; excessive or faulty use o f the v o i c e and pro longed exposure 
to a dusty atmosphere ; while g o u t y or rheumatic individuals are espe­
cially liable t o b e a t tacked. T h e source o f the t rouble m a y frequently 
be t raced t o the nose or nasopharynx, where a search m a y reveal suppura­
t ion o f paranasal air-sinuses, adenoids, or concha l hyper t rophies . 

F o r clinical purposes it is advisable t o discuss the disease under three 
head ings : (1) Simple catarrhal pharyngitis; (2) Hypertrophic pharyn­
gitis (granular pharyngit is , c le rgyman 's sore t h r o a t ) ; (3) Atrophic 
pharyngitis, or pharyngitis sicca, 

1. Simple Catarrhal Pharyngitis.—In this there are usually enlarge­
ment and congest ion o f the uvula and soft palate ; the poster ior wall 
o f the pha rynx m a y also be congested , and dilated veins m a y be seen 
coursing over its surface. This var ie ty o f pharyngit is is usually p ro­
duced b y exposure t o dust, errors o f diet , o r over -smoking ; indeed, 
nearly every smoker exhibi ts the cond i t ion in a greater or less degree . 
The s y m p t o m s generally compla ined o f are a feeling o f thickness in the 
fauces and a frequent desire t o clear the throat . 

T R E A T M E N T . — T h i s consists in correcting errors o f diet, while the 
consumpt ion o f alcohol and t o b a c c o should be very much restricted or 
entirely given up for a few weeks. The bowels should be kept open ; 
a g o o d aperient in these cases is a teaspoonful o f Carlsbad salts taken 
before breakfast in a tumblerful o f ho t water. A s a local application, 
Mandl 's solution m a y be used, or an astringent pigment such as chloride 
o f zinc 1 per cent, or nitrate o f silver 2 t o 5 per cent {see A p p e n d i x ) . A 
useful remedy consists in gargling each morning with alternate mouthfuls 
o f ho t water and o f co ld salt water. In very rare instances it m a y be 
advisable t o snip off the end o f the uvula with a pair o f scissors ; this 
procedure is, however , advisable only in quite except ional circumstances, 
and should not be resorted to unless the uvula is sufficiently long t o 
cause irritation b y coming in contac t with the back o f the tongue. 

2. Hypertrophic Pharyngitis (Clergyman's Sore Throat).—This form 
of pharyngitis is met with as a rule in persons w h o have t o use their 
voices professionally, though a g o u t y or rheumatic diathesis also pre­
disposes t o the condi t ion. 

A P P E A R A N C E S . — M o s t cases exhibi t great irritability o f the throat, 
and the mere opening o f the mouth m a y induce the patient t o gag and 
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retch. Small nodules o f l ympho id tissue are seen scattered ove r the 
posterior wall o f the pharynx ; hence the condi t ion is sometimes te rmed 
granular pharyngitis. A thick vertical band o f l y m p h o i d tissue m a y 
be seen o n the lateral walls o f the pharynx behind each posterior pillar 
o f the fauces. 

S Y M P T O M S . — T h e r e is a constant desire t o clear the throat, and a 
feeling as if there were a foreign b o d y in i t ; the chief complaint , 
however , is that the vo ice soon becomes tired and its carrying power 
is diminished, so that the patient finds it difficult t o cont inue in the 
exercise o f his profession. 

T R E A T M E N T . — T h e treatment o f these cases is b y no means easy, 
owing t o diificulty in determining h o w far the s y m p t o m s are due t o the 
objec t ive changes found in the throat . Careful examinat ion should be 
made for any underlying factor in the teeth, tonsils, larynx, or paranasal 
sinuses. In m a n y cases faulty vo ice product ion , or forcing the vo i ce , 
m a y be the chief cause o f the condi t ion, while the changes in the pha rynx 
m a y be only secondary. I t is important , therefore, before proceeding 
t o local treatment, t o inquire into the patient 's me thod o f using his v o i c e 
in speaking in publ ic . Pi tching the vo ice t o o high, or an incorrect 
method o f breathing, are c o m m o n mistakes which th row a strain on the 
muscles o f the pharynx or larynx ; in such cases the patient should be 
instructed t o speak s lowly and t o al low pauses for inspiration, while 
the vo i ce should be p i tched in a lower key . I t m a y be advisable t o 
send the patient t o a teacher o f vo ice product ion for instruction. W h e n 
these mistakes have been rectified, local t reatment m a y be e m p l o y e d if 
it is then necessary. Granules m a y be des t royed wi th the cautery ; 
a flat burner at a dull-red heat should be used, and several m a y be cauter­
ized at one sitting ; the throat should then be painted wi th equal parts 
o f boroglycer ide and glycer in . T h e cautery must , however , be used 
with discrimination as milder measures will often suffice. T h e throat 
should be frequently sprayed wi th a simple alkaline lo t ion conta in ing 
salt, sod. b icarb . , or borax , 5 gr. t o the ounce , and this cleansing spray 
m a y be fo l lowed b y the appl icat ion o f Mandl ' s paint . Paint ing the 
affected surfaces twice a week wi th solut ion o f chlor ide o f zinc, 20 gr. 
t o the ounce , is also reconunended. B u t it mus t never be forgot ten 
that the general treatment of the patient is often of greater importance than 
local applications. Dyspeps ia , anaemia, const ipat ion, e tc . , should receive 
appropriate at tention. I f the pat ient is g o u t y or rheumatic , consider­
able benefit m a y result f rom a visit t o some spa, such as Harrogate , Ba th , 
or Br idge o f Allan, where special facilities for local t reatment are afforded. 

3. Atrophic Pharyngitis, or Pharyngitis Sicca.—In this var ie ty o f 
chronic pharyngit is the e t io logy is obscure , t hough it is no t u n c o m m o n l y 
associated wi th Bright ' s disease and diabetes . T h e appearances, h o w ­
ever, are qui te dist inct ive. 

S Y M P T O M S . — T h e poster ior wall o f the pha rynx presents a glazed 
surface o n which a little dried secret ion m a y b e obse rved ; this change 
m a y be l imited t o the pharynx , or m a y ex tend t o the la rynx ; it is 
frequently me t wi th in cases o f a t rophic rhinitis. Skillern regards such 
an appearance, when unilateral, as p a t h o g n o m o n i c o f nasal sinus 
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suppurat ion (sphenoidal or posterior e thmoida l ) . The nose, therefore, 
should be carefully examined in all cases. The chief s y m p t o m is dryuess 
o f the throat . 

T R E A T M E N T can be directed on ly towards the alleviation o f the sym­
ptoms , as it is impossible t o regenerate the atrophied structures o f the 
mucosa . I f crusts o f dried mucus tend t o form, these should be r e m o v e d 
b y syringing or spraying the throat wi th a wa rm alkaline lo t ion once or 
twice a day , and this prel iminary toilet should be fo l lowed b y the 
appl icat ion o f equal parts o f Ichthyol and lanoline, or o f the French 
preparation k n o w n as gomeno l , Λvhich is used as a 5 t o 10 per cent solu­
t ion in ol ive oil and appl ied b y an atomizer . The internal administra­
t ion o f small doses o f potass ium iodide is often beneficial. 
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CHAPTER XVIII. 

CHRONIC INFECTIVE CONDITIONS OF THE 
PHARYNX. 

SYPHILIS. 

T H E cus tomary classification o f syphil i t ic lesions as pr imary, secondary 
and tertiary is on ly useful when one bears in mind that , cl inically, no 
hard-and-fast lines can b e drawn be tween these three stages. 

Primary Syphilis, or chancre, is rare in the p h a r y n x and, when it does 
occur , the tonsil is the part affected. I t mus t be r emembered that in 
at least 10 per cent o f all cases o f syphilis infection enters b y some channel 
other than the genital organs. A c c o r d i n g t o Fournier , 50 per cent o f all 
extragenital chancres are o n the lips, and as regards the remaining 50 
per cent , the finger, the tongue and the tonsil are affected wi th equal 
frequency, each contr ibut ing abou t 17 per cent t o the sum tota l . Chancre 
o f the tonsil , though rare, is frequently d iagnosed as some other cond i ­
t ion, or escapes not ice al together. The impor tan t features are that it 
is unilateral, that it persists for several weeks, that the cervical glands 
are enlarged, and that the sore is o f carti laginous hardness when palpated 
with the g loved finger. D i s c o v e r y o f the Sp. pallida m a y assist dia­
gnosis, bu t it is well t o r emember tha t o ther spirochaetes [Sp. buccalis, 
Sp. dentium, Sp. fétida (V incen t ) , e t c . ] are c o m m o n l y present in all 
ulcerative condi t ions o f the m o u t h . 

Secondary Syphilis.—This is more c o m m o n and o f infinitely greater 
impor tance . I t m a y take the fo rm o f diffuse reddening or e ry thema o f 
the palate and fauces, associated wi th some degree o f enlargement o f 
the tonsils, and is liable t o b e mistaken for s imple acute pharyngi t is . 
A t a later stage the mucous pa tch or p laque is c o m m o n . T h e mucous 
pa tch is the c o m m o n e s t o f all syphil i t ic lesions and is certainly the mos t 
contagious . I t m a y bé found o n any par t o f the m u c o u s membrane 
o f the m o u t h or pharynx , its favouri te sites being, in order o f f requency, 
the tonsil and faucial pillars, the tongue , and the inner aspect o f the 
lips. A s a rule the pa tch appears as a round or ova l area, bluish-grey 
and faintly marked, project ing slightly f rom the surface and surrounded 
b y a narrow zone o f congest ion. These areas va ry in size f rom a pea 
to a s ixpence ; they are often symmetr ica l and m a y be mult iple . Some­
times they b e c o m e confluent and c o v e r a large area, as in a case seen 
b y the writer, where the entire surface o f the soft palate was involved . 
Ulcerat ion m a y occasional ly take place , b u t the typ ica l m u c o u s pa t ch 
is an erosion rather than an actual ulcer. T h e terms ' o p a l i n e ' and 
'snail t r a c k ' are often applied t o it, bu t the usual appearance o f the 
pa tch is dir ty grey . The presence o f enlarged glands and skin affections 
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m a y in some cases facilitate diagnosis. P r o m p t recogni t ion o f the 
mucous pa tch is highly important , as it teems wi th spirochaetes and is 
a mos t fruitful source o f infection. 

Tertiary Syphilis.—The g u m m a is the typica l lesion in this stage and 
se ldom appears until after the first t w o years o f the disease and, it m a y 
be , on ly after a lapse o f m a n y years. A hard, purplish swelling appears 
on the palate, on the posterior pharyngeal wall or , less frequently, o n 
the tonsil . The ho l low be tween the epiglott is and the tongue is a 
c o m m o n site, liable t o be over looked because it is visible on ly wi th the 
aid o f the la ryngoscope . The swelling soon breaks d o w n at its centre, 
rupturing on the surface and b e c o m i n g an ulcer, wi th a greenish-yel low 
base, red indurated edges, and a ' p u n c h e d - o u t ' appearance which is 
often quite characteristic (Fig. 67) . 

PosT-SYPHiLiTic COMPLICATIONS.—Thc palate m a y be permanent ly 
perforated, wi th considerable destruction o f tissue, and this is part icularly 

prone t o occu r in hereditary syphilis, 
when tertiary phenomena appear a b o u t 
the age o f puber ty . Somet imes the soft 
palate becomes adherent t o the poster ior 
wall o f the pha rynx and causes, during 
the healing process, a degree o f cicatricial 
stenosis unequalled b y any other disease. 
In certain cases the nasopharynx m a y be 
almost entirely cu t off f rom the m o u t h . 

S Y M P T O M S . — S e c o n d a r y lesions usually 
cause on ly slight pain in the throat , 
a l though there m a y be difficulty in 
swallowing if ulceration has occur red . 
W i t h tertiary ulcers pain is rare, the 

Fig. 67.—Tertiary syphüis of pharynx. patient SCCking advicC On aCCOUUt o f the 
nasal intonat ion o f his speech, or because 

he is annoyed b y the entry o f fluid into the nose when eating. 
D I A G N O S I S . — D i s c o v e r y o f Sp. pallida will assist the recogni t ion o f 

early stages o f syphilis, especially o f the pr imary sore. Mucous patches 
present quite a characteristic picture . I t is during the later stages tha t 
difficulties o f diagnosis are found. Tert iary ulceration o f the tonsil 
resembles Vincent ' s angina. In b o t h diseases the Wasse rmann react ion 
m a y be posi t ive, bu t the combina t ion o f Sp. fétida and B. fusiformis 
characterizes Vincent ' s angina. Gummatous ulceration m a y also simulate 
carc inoma, though cancer is usually characterized b y the more advanced 
age o f the patient and b y greater pain. His tological examinat ion m a y 
decide the quest ion. 

Lupus has a finely nodular appearance and is generally found on 
the skin as well as on the mucous surface. The destruct ive effects o f 
lupus are m u c h more s lowly at tained than those o f syphilis. 

T o o great stress should no t be laid u p o n the result o f the Wassermann 
test as an aid to diagnosis or as a control l ing factor in treat­
ment . O f pr ime impor tance is the fact that a negat ive react ion is 
o f no value. 
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T R E A T M E N T . — I t is well t o recognize , at the outset , that general 
measures are o f infinitely greater impor tance than local appl icat ions. 
A c o m b i n e d t reatment , consist ing in the administrat ion o f mercury b y 
the m o u t h and one or other o f the arsenical c o m p o u n d s b y intravenous 
injection, is perhaps the mos t general ly adop ted . T h e use o f mercury 
b y the m o u t h is so simple that it mus t remain the m e t h o d o f cho ice 
when the patient canno t be kep t under cons tant supervision. T h e 
Hutch inson pill, containing 1 gr. each o f g rey p o w d e r and D o v e r ' s 
powder , is largely prescribed. Dur ing the administrat ion o f mercury 
the m o u t h must be kept v igorous ly cleansed, and t o b a c c o and a lcohol 
should b e avo ided . Trea tment b y intramuscular inject ions, though 
ve ry efficacious, is se ldom a d o p t e d in this coun t ry . T h e insoluble 
preparations o f mercury , grey oil or ca lomel c ream, are injected once 
a week ; the soluble salts m a y b e injected dai ly. T h e intravenous use 
o f cyanide o f mercury (1 c . c . o f a 1 per cent solut ion) has been found a 
valuable remedy . 

Intravenous injections o f salvarsan (606, arsenobenzol) and its substi­
tute (914, neosalvarsan) are n o w very largely e m p l o y e d in the t reatment 
o f syphilis. These remedies, however , must be used jus t as persistently 
as mercury if permanent results are t o be attained. Neosalvarsan is 
more easily administered than salvarsan, and m a y be g iven in concen­
trated solution in 10 c . c . o f co ld distilled water . 

Bismuth is n o w largely used in the t reatment o f syphilis. In p o t e n c y 
i t occupies a posi t ion between mercury and salvarsan, and it m a y be 
combined wi th the latter r emedy (Lees) . 

Iod ide o f potass ium does no t in itself cure syphilis, b u t p romotes the 
absorpt ion o f new connec t ive tissue so that antisyphil i t ic remedies 
m a y more easily reach the spirochaete. I t is o f great value during the 
tertiary stage, be tween the courses o f mercurial o r arsenical t rea tment . 

L o c a l t reatment, though less impor tant , mus t n o t be neglec ted . 
Exc i s ion o f the pr imary chancre o f the tonsil is o f little value, b u t 
equal parts o f pure carbol ic ac id and t incture o f iodine m a y b e appl ied . 
Mucous patches should be cauterized wi th nitrate o f silver, after cleans­
ing wi th perox ide o f hydrogen . I n secondary lesions, as in all stages 
o f bucca l syphilis, an alkaline mouth-wash is accep tab le t o the pat ient . 
Ano the r favouri te appl icat ion consists o f equal parts o f lo t io nigra and 
saturated solut ion o f chlorate o f po tash . T h e g u m m a t o u s ulcer should 
be painted wi th ch romic ac id solut ion (10 gr . t o the o u n c e ) , while large 
tert iary ulcers m a y b e dressed wi th an insufflation o f p o w d e r e d ca lomel . 

ACUTE MILIARY TUBERCULOSIS. 

Acu te tuberculosis o f the pha rynx is a rare compl ica t ion o f pu lmonary 
tuberculosis . A number o f minute grey or ye l low tubercles appear on 
the fauces or palate, and these rapidly break d o w n into shal low ulcers 
which spread superficially so as t o fo rm a large raw surface o n the palate, 
faucial pillars and posterior pharyngeal wall, ex tending somet imes t o 
the cheeks, tongue and epiglott is . T h e s y m p t o m s are pain o n swal low­
ing, salivation, th roa ty speech and rapid emacia t ion . 
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D I A G N O S I S . — T h e ulcer has no surrounding zone o f conges t ion such 
as is seen in syphilis. Moreover , pa in and dysphagia , generally absent 
in syphilis, are no tewor thy features o f mil iary tuberculosis . The white 
membranous deposi t on the ulcerated areas m a y at first suggest a 
diagnosis o f diphtheria, bu t the Klebs-Löffler bacill i will be absent. In 
doubtful cases a por t ion o f the edge o f an ulcer should be r e m o v e d for 
microscopical examinat ion. Characteristic o f tuberculosis is the pale, 
shallow ulcer, ba thed in greyish mucopus , and having an indefinite and 
mouse -n ibb led ' edge . 

P R O G N O S I S is a lways grave, as the pu lmonary disease has usually 
reached an advanced stage when the pharyngeal compl ica t ion appears. 

T R E A T M E N T . — T h i s can on ly be palliative, and mus t a im at relieving 
the pain, which is often so severe that the patient cannot even swal low 
his saliva. The ulcerated area should be kept clear b y spraying with 
a wa rm alkaline lot ion, and should then be powdered wi th or thoform, 
this t reatment being repeated several t imes a day . W h e n appl ied t o 
the raw surface, o r thoform acts as a local anaesthetic, and the effect lasts 
for several hours . H y p o d e r m i c injections o f heroin and morphine m a y 
also be required. 

LUPUS. 

This s lowly progressive and painless fo rm o f chronic tuberculosis is 
usually associated "with lupus o f the face and nose. I t consists in the 
appearance o n the palate and fauces and, less frequently o n the uvula , 
o f minute nodules, pinkish-yel low in colour , which resemble the well-
known ' app le - je l ly ' nodules which are found in lupus o f the skin. T h e 
eruption causes little inconvenience apart f rom a slight sensation o f 
stiffness within the throat . T h e nodules have a t endency t o break d o w n 
and ulcerate and then t o heal gradually, leaving radiating scars which 
are characteristic. Lupus generally begins before puber ty and is c o m ­
moner in females than in males. Diagnosis will present little difficulty 
if the disease affects the skin o f the face as well as the pharyngeal 
mucosa . Syphilis has some resemblance t o lupus, b u t is more rapidly 
and deeply destructive. The syphil i t ic ulcer is hyperaeniic ; the lupus 
ulcer is pale, and has a t endency t o heal at one poin t while spreading 
at another (Plate IX, 2 ) . 

T R E A T M E N T . — T h e best means o f treating lupus o f the pha rynx is 
undoubtedly diathermy, but when the disease is extensive it m a y be 
necessary t o e m p l o y curettage, under a general anaesthetic. The local 
application o f ultra-violet light b y the Finsen apparatus is well known 
and has s tood the test o f t ime, bu t the course o f t reatment must be long 
and persistent. 

E v e n more impor tant than local t reatment is the general t reatment 
o f the sufferer f rom lupus. A s in other forms o f tuberculosis, a general 
sanatorium regime should be adopted , wi th abundance o f fresh air, 
g o o d food, ultra-violet l ight (natural or artificial), and graduated exercise. 
In v iew o f the t endency o f the disease t o relapse after cure or apparent 
cure, the patients should be asked t o report for examinat ion at regular 
intervals, so that any recurrence m a y receive immedia te a t tent ion. 



PLATE IX 

A F F E C T I O N S OF T H E P H A R Y N X 

f 

•A, 

1. Keratosis pharyngis. 2 . Lupus of soft palate and uvula. 

3. Vincent's angiua. 
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Ionizat ion has been successfully used, and g o o d results have been reported 
from the emp loymen t o f the electrocautery. T h e practi t ioner w h o does 
no t possess electrical apparatus m a y achieve fair results wi th a bead 
o f chromic acid fused on a p robe , or b y the appl icat ion o f acid nitrate 
o f mercury ( A d a m s o n ) . Care must b e taken to d iscover and treat all 
foci o f disease in nose, larynx, e tc . In the major i ty o f cases (55 per cent 
according to W e b b e r ) , the disease begins in the nose . 

RHINOSCLEROMA AND LEPROSY. 

These diseases are m e t wi th in the throat , b u t are rarely seen in this 
coun t ry . Scleroma is fairly c o m m o n in Eastern E u r o p e and in Asia , 
and usually affects the nose, t hough it m a y appear first in the pha rynx . 
I t appears in the form o f painless, hard infiltrations, and is v e r y resistant 
to t rea tment . 

Lep rosy is l ikewise rare in this coun t ry , and leprosy o f the pha rynx 
is usually secondary t o cutaneous leprosy. T h e lesions are painless and 
m a y b e anaesthetic. T h e characterist ic bacil l i will b e found in the 
leprous and scleroma nodules . 

CHRONIC HYPERPLASIA OF THE MUCOUS MEMBRANE. 

This rare disease consists iñ a smooth , painless, and uni form thickening 
o f the pharyngeal mucous membrane (Sefnon, B r o w n Ke l ly , L o g a n 
Turner) . I t m a y g ive rise t o local d i scomfor t and difficulty o f swal low­
ing. Somet imes the la rynx is affected. Trea tment is o f no avail , bu t 
cases o f spontaneous cure have been recorded. 

AFFECTIONS OF THE TONGUE. (See Chapter X X I X , p . 225.) 
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CHAPTER XIX. 

AFFECTIONS OF THE TONSILS. 

ACUTE TONSILLITIS. 

T H E R E are several varieties o f acute inflammation o f the tonsils ; they 
m a y be classified under the fol lowing heads : (1) Catarrhal or parenchy­
matous tonsillitis; (2) Lacunar or follicular tonsillitis; (3) Suppurative 
tonsillitis or peritonsillar abscess (quinsy). 

T h e first t w o canno t always b e distinguished clinically and m a y 
therefore be described together . 

Catarrhal, or Parenchymatous, and Lacunar, or Follicular, Tonsillitis.— 
The tonsils afford a portal o f infection b y which pa thogenic organisms 
m a y gain access. S taphy lococc i or s t reptococci , or a combina t ion o f the 
t w o , are the bacteria generally present in acute tonsillitis ; bu t diphtheria 
bacill i and the p n e u m o c o c c u s m a y b e m e t with, and it is impor tan t 
no t t o over look the long-recognized fact that in m a n y cases tonsillitis is 
a manifestat ion o f rheumatism. 

S Y M P T O M S . — T h e s y m p t o m s are the same as in acute pharyngit is , 
bu t there is usually more const i tut ional disturbance, especially in the 
case o f children. I t is a curious fact , however , that chi ldren se ldom 
compla in o f sore throat , so that tonsillitis m a y be ove r looked in y o u n g 
patients. The temperature frequently rises t o 104° or 105° F. , the 
tongue is furred and the breath often offensive. There is usually diffi­
cu l ty in opening the mou th , a constant bu t much-dreaded desire t o 
swallow, and extreme dysphagia , while pain radiating up t o the ears 
is generally compla ined of. Const ipat ion is c o m m o n , and the urine is 
high-coloured and scanty . T h e appearances va ry c o n s i d e r a b l y ; in 
the catarrhal var ie ty the inflammation involves the whole structure o f 
the tonsil which becomes enlarged and appears red and swollen. In the 
lacunar form (Plate VIII, 3 , p . 116) the inflammation is superficial and 
invades the c rypfs which fill wi th fibrin ; ulceration follows and involves 
the follicles (follicular tonsillitis), o n which necrot ic areas appear. O n 
examinat ion o f such a case the tonsils are seen t o b e congested, sl ightly 
swollen, and s tudded wi th minute white points which b e c o m e larger as 
the process extends , and which m a y coalesce. These can b e easily 
wiped off, leaving no bleeding surface such as is seen in diphtheria. 

D I A G N O S I S . — T h e possibi l i ty o f some o f these appearances be ing due 
t o diphtheria, or t o one o f the sept ic forms o f sore throat , mus t no t be 
ove r looked . Mistakes are mos t liable t o be made in the lacunar fo rm 
o f tonsillitis and, i f there is any reasonable d o u b t as t o the nature o f 
the disease, the proper course is t o isolate the patient , take a swab f rom 
the throat , and treat the case as one o f diphtheria until the bac te r io log ica l 
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examinat ion clears up the diagnosis. Should the pat ient be a y o u n g 
child between the age o f t w o and five years, it m a y be wise t o administer 
ant i toxic serum (4000 units). In diphtheria the a t tack commences more 
insidiously than in tonsillitis ; the temperature is no t so high and vomi t ing 
and albuminuria are frequent. Lacunar or follicular tonsillitis is, h o w ­
ever, undoubted ly infectious, so that the patient should, if possible, be 
isolated in any case, especially when there are children in the house. T h e 
sore throat o f scarlet fever is often indistinguishable from a simple angina 
and, if the rash has no t appeared, and the tongue does n o t present the 
typical strawberry appearance, the diagnosis m a y be impossible . 

T R E A T M E N T . — T h e patient should be sent t o bed , and aspirin, 1 0 gr. , 
m a y b e g iven eve ry three hours until the temperature falls. T inc ture 
o f aconi te , in one-drop doses frequently repeated, was s t rongly r e c o m ­
mended b y Ringer , while Morel l Mackenzie c la imed t o cure tonsillitis 
b y gua iacum lozenges, 3 gr. eve ry t w o hours, if g iven in the early stages. 
A poul t ice or h o t fomenta t ion t o the neck is of ten comfor t ing . T h e 
bowels should be opened b y a dose o f ca lomel at night, fo l lowed b y a 
saline cathart ic in the morning. The throat m a y be pain ted wi th glycer in 
o f carbol ic acid, or borog lycer ide and glycer in , and when the breath is 
offensive a solut ion o f peroxide o f h y d r o g e n ( 1 0 v o l . ) m a y be sprayed 
o n the throat several t imes a day , after wh ich the m o u t h should be 
washed ou t wi th bor ic lot ion, a weak solut ion o f permanganate o f potash 
or some other mi ld antiseptic mouth-wash (see A p p e n d i x ) . Syringing 
the throat is often more effective than spraying or gargling, because 
the lo t ion can be used warmer and in larger quant i ty (StClair T h o m s o n ) . 
A saturated solution o f b icarbonate o f soda e m p l o y e d in this w a y will 
dissolve the th ick mucus which clings t o the affected parts . I t is some­
times possible t o check an a t tack o f tonsillitis b y the appl ica t ion o f a 
strong solut ion o f silver nitrate t o the surface o f the tonsil . A dressed 
p robe is used for this purpose and its po in t m a y be in t roduced into the 
larger c ryp ts . Needless t o say, this t rea tment can be carried ou t o n l y 
b y the medica l a t tendant . 

Peritonsillar Abscess (Quinsy).—This consists in suppurat ion outs ide 
the capsule o f the tonsil situated, in the vast major i ty o f cases, in the 
tissues o f the soft palate a b o v e the tonsil . The route o f infection appears 
to be b y w a y o f the supratonsillar fossa and there is n o apparent relation 
between the size o f the tonsil and the occurrence o f a quinsy. Persons 
with small, ragged, unheal thy-looking tonsils are said t o be more liable 
to abscess deve lopment . Adhesions between the tonsil and the plica 
semilunaris, the result o f repeated at tacks o f tonsillitis, and islands o f 
tonsillar tissue, the result o f incomplete removal o f the upper po le o f 
the tonsil, tend to obliterate the supratonsillar fossa and predispose t o 
abscess formation. As a rule the abscess is unilateral, bu t it is n o t 
u n c o m m o n for the opposi te side t o b e c o m e affected a few days after its 
neighbour. The affection is rare in children, is c o m m o n e s t in adul t 
males, and is said to exhibi t an hereditary tendency . 

S Y M P T O M S . — T h e a t tack commences in the same w a y as d o the o ther 
forms o f tonsillitis, bu t the s y m p t o m s are more severe. T h e patient 
looks ill and wears an anxious expression ; the temperature m a y rise to 
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Fig. 68.—Evacuation of peritonsillar 
abscess through the palate by StClair 
Thomson's forceps. 

103° or 104° ; the onset m a y be signalized b y shivering or a definite 
rigor ; and pain o f a severe s tabbing nature is felt in the tonsillar region, 

radiating t o the ear and downwards t o the 
neck . Swal lowing is so painful that saliva 
dribbles f rom the mou th , while the presence 
o f swelling and secretion in the throat 
imparts t o the speech a thick, muffled tone . 
Examina t ion m a y be difficult, as the pat ient 
can open his j aws on ly to a slight ex tent ; 
but under g o o d i l lumination it will be seen 
that o n the affected side the palate is 
conges ted and bulging, the uvula, which 
is often m u c h swollen and oedematous, 
being pushed across towards the o p p o ­
site side (Plate VIII, 1, p . 1 1 6 ) . T h e 
tonsil m a y be a lmost h idden from v iew, bu t 
is frequently coa ted with a layer o f m u c o p u s 
which m a y ex tend ove r the abscess area. 
T h e cervical glands o n the affected side 
are enlarged and tender. I f no t rel ieved 
surgically the abscess will burst spon­
taneously in a week or ten days . 

P R O G N O S I S is g o o d and, a l though oedema 
o f the larynx is an occasional compl ica t ion , t r acheo tomy is se ldom, if 
ever , required. 

T R E A T M E N T . — T h e medicinal measures as already descr ibed for other 
forms o f tonsillitis should be adop ted . 
Small doses o f ca lomel , | gr. every half-
hour up t o 2 gr., have been said t o check 
the format ion o f peritonsillar abscess. 
Large doses o f ant is t reptococcic serum 
(scarlatinal) have also been recommended . 
In mos t cases no relief will fol low until 
the abscess has been opened, and this 
should be done early. Pus is usually 
formed b y the third or fourth day . A 
long narrow bistoury m a y be used, b o u n d 
with adhesive plaster so as t o leave ex ­
posed half an inch o f the ex t remi ty o f 
the blade, bu t a bet ter instrument for the 
purpose is the long bayonet -shaped 
sinus forceps r ecommended b y StClair 
T h o m s o n . The poin t o f entry in the 
palate should be a b o v e a horizontal line 
drawn through the base o f the uvula 
and lateral t o a vertical line a long the 
anterior pillar o f the fauces (Fig. 68) . 
The forceps are pushed suddenly and forc ib ly backwards into the abscess 
and immedia te ly opened widely so as t o evacuate the pus freely. L o c a l 

Fig. 69.—Evacuation of peritonsillar abscess 
through the tonsillar recess. 
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anaesthesia is o f Httle value in the procedure , bu t the great relief afforded 
will be at once appreciated b y the pat ient and rapid r ecove ry fo l lows. 
The m e t h o d preferred b y some consists in the evacua t ion o f an abscess 
through the tonsillar recess b y curved , sharp-pointed forceps . T h e abscess 
cav i ty is thus drained at its mos t dependent part, and the opening is less 
liable to close prematurely. This route o f approach is indicated in Fig. 69 . 
I t has recently been suggested that the tonsil, or at least its upper po le , 
should be enucleated at the same t ime as the abscess is opened . In any 
case it is sound practice to advise enucleat ion o f the tonsil after an at tack 
o f quinsy, so as t o get rid o f the septic focus and t o obv ia t e recurrence. 
R a p i d improvemen t fol lows evacua t ion o f the abscess, and this m a y be 
assisted b y syringing the throat frequently wi th a w a r m solut ion o f 
b icarbonate o f soda. I t m a y be necessary t o in t roduce forceps in to the 
opening which has been made , i f there is any d o u b t as t o the f reedom 
o f drainage. 

CHRONIC INFLAMMATION OF THE TONSILS. 

'Chronic inflammation o f the tonsils m a y b e d iv ided into t w o groups : 
(1) Chronic enlargement or chronic parenchymatous tonsillitis : (2 ) Chronic 
lacunar tonsillitis. 

1. Chronic Enlargement of the Tonsils, though it m a y occu r in adults , 
is found chiefly in children be tween the ages o f four and fifteen years . In 
the major i ty o f cases, it is associated with hyper t rophy o f the naso­
pharyngeal tonsil, c o m m o n l y called ' a d e n o i d s ' . Heredi ty undoub ted ly 
predisposes t o the condi t ion, for several cases are frequently me t wi th 
in one family. T h e enlargement is often not iced first after an a t tack o f 
one o f the exanthemata, especially measles, scarlet fever or diphtheria. 
Philp Mitchell found histological evidence o f tuberculosis in 9 per cent 
o f h3φertrophied tonsils and in 38 per cent o f the tonsils r emoved from 
patients suffering f rom tuberculous cervical glands. A t Johns Hopk ins 
Hospi tal , 366 cases o f enlarged cervical glands were subjected t o tonsillec­
t o m y , and in 309 o f these the glandular swelling subsided. I t is impor tant 
t o recognize the tonsils as a portal o f systemic infection. Cases o f 
rheumatic manifestations in ch i ldhood have been cured b y removal o f 
the tonsfls, al though the results o f tons i l lec tomy in chorea, goitre and 
nephritis are less convincing. The remote effects o f tonsillar sepsis have 
recently attracted attention. In myosi t i s , fibrositis and chronic arthritis 
the tonsils rank next t o the teeth as a focus o f infection, and the etiological 
importance o f throat affections in rheumatoid arthritis is under-estimated, 
bu t tonsi l lectomy cannot influence the course o f the disease unless it is 
performed at an early stage. In such cases, where the arthritis fol lows 
or is associated wi th tonsillitis, o r even in the absence o f tonsillitis when 
pus m a y be expressed from the crypts , there need be no hesitation in 
recommending tonsi l lec tomy. One must , howeΛ^er, discriminate between 
the thin fluid pus which indicates septic infection, and the white caseous 
masses which m a y often be expressed from the crypts o f a ' n o r m a l ' tonsil . 

The s y m p t o m s depend t o a great ex ten t o n the a m o u n t o f the hyper­
t rophy, and also on the presence o f adenoid vegeta t ions , wh ich are so 
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frequently found in children in association with enlarged tonsils. W h e r e 
the hype r t rophy is marked, or adenoid vegetat ions are present, the 
respiration is interfered with and the pat ient becomes a mouth-breather ; 
the result o f this is discussed in the chapter dealing with diseases o f the 
nasopharynx. The vo ice is also affected, so that the child speaks as if 
its m o u t h were fu l l ; the cervical l ympha t i c glands are nearly a lways 
enlarged, sore throat is liable to occur , and an irritating cough is a frequent 
s y m p t o m . On inspection in typical and well-marked cases, the tonsils 
are found project ing into the m o u t h and appear a lmost like cherries ; 
the hyper t rophy m a y be so ext reme that the tonsils actual ly mee t in 
the middle line. Sometimes, a l though there is definite hyper t rophy , the 
tonsils are o f the so-called ' b u r i e d ' var ie ty and d o no t prot rude b e y o n d 
the faucial pillars. 

2 . Chronic Lacunar Tonsillitis is c o m m o n l y m e t wi th in adults and 
results f rom repeated at tacks o f acute lacunar tonsillitis. Cheesy mat ter 
collects in the crypts o f the tonsils, and can frequently be expressed as 
white particles, which have a ve ry offensive smell and taste. T h e whole 
tonsil m a y be r iddled wi th such col lect ions, and some o f the cheesy mat ter 
m a y accumula te in the supratonsillar fossa. On rare occasions one o f 
the crypts becomes distended owing t o the b lock ing o f its m o u t h and 
a smoo th ye l low swelling appears on the surface o f the t o n s i l ; if this is 
opened, ye l low c reamy fluid and debris escape. 

A P P E A R A N C E S . — O n examining a typ ica l case, one or more whi te 
particles m a y be seen ly ing in the mou ths o f the tonsillar c ryp ts ; a t 
first sight they resemble the excrescences seen in keratosis pharyngis , 
but t hey differ f rom this condi t ion in that they can be easily w iped off ; 
the diagnosis should not , therefore, be difficult. T h e liabili ty t o repeated 
at tacks o f sore throat f rom which these patients suffer, the d i scomfor t 
they experience f rom the unpleasant smell and taste a c c o m p a n y i n g the 
discharge o f the particles and the ill effects which the cont inual ingestion 
o f sept ic mat ter has o n the digestion, all call for ac t ive t reatment . I t 
cannot be t o o s t rongly emphasized that the mere size o f a tonsil is no 
guide t o its sept ici ty ; indeed, small tonsils are often the wors t offenders. 
I t is often difficult t o decide , especially in adults, whether a g iven tonsil 
is ' s e p t i c ' or no t . Redness and congest ion o f the margins o f the anterior 
pillar o f the fauces is said t o indicate a septic infection o f the subjacent 
tonsil ( L o t t ) . A valuable test consists in pressing upon the anterior pillar 
wi th the end o f a tongue depressor so as t o squeeze ou t pus f rom the 
c ryp t s . Again , the crypts m a y be aspirated b y a small Bier 's suction 
glass. 

T R E A T M E N T . — T r e a t m e n t is necessary w h e n : (a) T h e tonsils are 
sufficiently large t o interfere wi th respiration or wi th speech ; (b) the 
cervical l ympha t i c glands are enlarged, especially if this is due t o invasion 
b y tubercle ; (c) there are recurring sore throats , or persistent reflex 
cough ; or in (d) sys temic infections t raceable t o a focus in the t o n s i l ; 
(e) diphtheria carriers where the infection is persistent. Conservat ive 
t reatment is o f little value, as will readily be unders tood when w e 
remember that the tonsil is r iddled b y crypts which ex tend as far as the 
lateral aspect (capsular surface), and naturally canno t be disinfected b y 
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LARYNGOSCOPY, BRONCHOSCOPY, CESOPHAGOSCOPY 

nSn/'«bpŜ  ^^ '̂̂ ^ '̂ î ^̂ '̂-oduction of the oesophagoscope. (Note the elevation of the 
ffl f^^ ' V ^sophagoscopy, examiDation of the lower end of the oesophagus. (Note the 

position of the patient—shoulders beyond the end of the operating-table.) 
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any surface appl icat ion. Paint ing wi th resorcin, 5 gr. in 1 o z . g lycer in , 
m a y be o f slight benefit, bu t canno t be regarded as curat ive . T h e use 
o f caust ic potash in the fo rm o f ' L o n d o n pas t e ' , as used b y Morel l 
Mackenzie , has been advised ( I rwin M o o r e ) . T h e paste is he ld against 
the surface o f the tonsil b y a special appl icator . W h e n opera t ion is 
contra- indicated the m e t h o d m a y p r o v e useful. D a n M c K e n z i e , in 
his b o o k on " Dia the rmy in O t o l a r y n g o l o g y , " r ecommends surgical 
d ia thermy as the best means o f securing gradual destruct ion o f the tonsi l , 
when the operat ion o f tons i l l ec tomy is contra- indicated o n a c c o u n t o f 
heart disease, exoph tha lmic goi t re , nervousness, e t c . T h e tonsil hav ing 
been anaesthetized b y peritonsillar inject ion o f 2 per cen t novoca in , a 
curved blunt e lectrode is passed into the tonsillar fossa and the current 
is turned o n and s lowly increased, until coagula t ion causes pal lor o f the 
tissues around the electrode. A week later the oppos i te tonsillar fossa is 
treated, and b y subsequent sittings at weekly intervals the remaining 
parts o f the tonsil are gradually des t royed . 
The t reatment m a y o c c u p y several months , 
but the results are said t o be ve ry satis­
fac tory . T h e use o f X rays and o f radium 
are me thods tr ied in Amer ica , wi th vari­
able results. T h e radical and obv ious ly 
the mos t effective t rea tment is tonsillec­
t o m y . 

THE OPERATION OF TONSILLECTOMY. 

The indicat ions have already been 
ment ioned. Var ious ob jec t ions t o the 7 0 . - T o n s ü enucleated by guii-

operat ion m a v b e here discussed. I t m a y lotine. (1) Buried portion encioeed 

1 11 J 4.1. "4- · u - i j 4.U 1 *! wittlin capsule; (2) Projecting lower 

be alleged that, m a child, the enlargement pole, 

m a y diminish as the child g rows . This is 
true in some cases, bu t in the interval the health and g rowth o f the 
patient will suffer f rom the obs t ruc t ion t o breathing, f rom the sept ic 
infection and f rom the renewed feverish a t tacks . Should he con t rac t 
scarlet fever or diphtheria the risk o f a serious illness will be greater. 
In the adult , perhaps the mos t frequent ob jec t ion t o operat ion is that 
it will have a deleterious effect upon the v o i c e . T o this the reply m a y 
be made that , a l though there m a y fol low, in trained singers, some altera­
t ion or loss o f tone which will on ly be recovered b y a per iod o f further 
training, the ult imate result will be g o o d . In all cases the speaking v o i c e 
will be improved , and there should be no hesitation in r ecommend ing 
the operat ion t o those whose singing vo ices are o n l y in process o f train­
ing. W h e n dealing wi th the established singer, great caut ion mus t be 
exercised. A s regards the m e t h o d o f operat ing, there can be no quest ion 
that the tonsil should in all cases b e comple t e ly r e m o v e d or ' enuc lea ted ' 
a long wi th its capsule (Fig. 70 ) . Partial r emova l ( tons i l lo tomy) is n o w 
obsole te . W h a t e v e r the me thod e m p l o y e d , and Λvhatever the anaesthetic, 
the pat ient must in all cases be prepared for opera t ion b y administering 
a purgat ive on the previous d a y and b y wi thholding all f o o d o n the 
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morning o f operat ion. I f ether is t o be used, a h y p o d e r m i c inject ion 
o f γ Jo S^' o f a tropine should b e g iven half an hour beforehand to check 
secretion o f mucus . T h e possibi l i ty o f haemophilia in the family should 
be ascertained. 

T w o methods o f tons i l lec tomy are in v o g u e : (1) By means of the guillo­
tine ; (2) By dissection. Speaking generally, the guillotine m e t h o d is 
advised for children, the dissection m e t h o d for adults. 

1. The Guillotine Method.—This operat ion, as n o w generally pract ised, 
was in t roduced b y Whill is and P y b u s , o f Newcast le , in 1910, and is 
applicable t o the great major i ty o f cases in children. Ether g iven b y the 
open m e t h o d is the favourite anaesthetic in some quarters. In Ed inburgh , 
e thyl chloride has for some years g iven perfect satisfaction. Anaesthesia 
is short (under t w o minutes) , bu t is safe, and in exper t hands there is 
ample t ime t o r e m o v e b o t h tonsils and also any coexis t ing adenoids . 
T h e drug is administered in an inhaler, and is a l lowed t o evapora te 
s lowly b y placing the glass tube containing the dose (3 t o 5 c . c . ) in a c u p 

o f h o t water . T h e vapour thus 
gradually evaporates and enters the 
bag , while deeper anaesthesia m a y 
b e secured b y filling the bag wi th 
o x y g e n before use. The pat ient 
lies on his back on the table, and 
the gag ( D o y e n ' s or Sydenham's ) 
is inserted before the face-piece o f 
the inhaler is applied. A s soon as 

Fig. 71.—Position of patient for tonsil operation, relaxation is SCCUrcd, indicating a 
suitable degree o f anaesthesia, the 

head o f the table is lowered ; this prevents the entry o f b l o o d in to 
the larynx. The same end m a y be secured, and with less obstruc­
tion t o venous return, b y placing a hard pi l low beneath the shoulder-
blades, and allowing the head t o rest on the table in an ex tended posi t ion 
(Fig. 71) . 

T h e pat ient having been anaesthetized, the correct posi t ion secured, 
and the gag opened sufficiently (not t o o widely , as that tends t o 
embarrass breathing) , the guillotine is in t roduced like a tongue depres­
sor, and the ring is applied so that the upper surface (i .e. , the surface 
opposi te the handle) lies towards the tonsil. Beginning at the lower 
pole , the ring o f the guillotine is then passed over the tonsil (Fig. 72). 
Next , the distal end o f the guillotine is pushed behind the tonsil , 
which is at the same t ime levered forwards b y causing the shaft o f the 
instrument t o cross the opposi te corner o f the m o u t h and t o take 
a horizontal direction. A swelling o f the palate, corresponding t o the 
upper pole o f the tonsil, will n o w be observed. B y pressing upon this 
sweUing with the left t h u m b or forefinger the entire tonsil is caused to 
enter the guillotine (Fig. 73) , and it is held there while the blade is pushed 
home with the right t h u m b or, in the case o f a scissor-handled instrument, 
b y a grasping m o v e m e n t . A firm and steady pull withdraws the instru­
ment , with the tonsil lying on its lower surface (Fig, 74 ) . Care mus t be 
taken that no part o f the anterior pillar or o f the uvula is included in 
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the grasp o f the guillotine, an accident which m a y ve ry easily happen, 
especially if t o o large an instrument is used. After driving h o m e the 
blade, some operators twist the guillotine medial ly , thus first freeing the 
upper po le . The t ip o f the index finger o f the free hand is then inserted 
behind the upper pole and, while pulling on the instrument, the tonsil 

is shelled ou t b y a d o w n w a r d stripping 
act ion o f the finger t ip . This m e t h o d 
prevents damage t o the faucial pillars, 
especial ly the posterior . T h e exac t pat­
tern o f guillotine is o f little m o m e n t , and 
each operator has his favouri te m o d e l . 

Fig. 72. 
Enucleation of tonsil 
(Whillis). Sta^e 1. 

Fig. 73.—Enucleation of tonsil (Whillis) . 
Sfage -2. 

The guillotine illustrated in Figs, 
7 2 - 7 4 is J. D . L i thgow ' s pattern. 
Heath ' s is simple and easily 
cleaned, while Ballenger 's and 
O'Malley 's are g o o d examples o f 
the scissor-handled var ie ty . The 
shaft should b e strong and inflex­
ible, the ring o f m e d i u m size 
(I in. is the mos t useful), and 
the blade well b lunted before use 
in order t o diminish the amoun t 
o f haemorrhage. Immedia te ly 
after one tonsil has been re­

m o v e d , the second is enucleated in a similar manner and, finally, any 
adenoids are r emoved as described in a subsequent chapter . T h e patient 
is then turned face downwards until the effect o f the anaesthetic is beginning 
to pass off, when he m a y be p ropped up and al lowed t o expectora te . 
Sponging the face and nape o f the neck wi th ice-cold water will hasten 
recovery f rom the anaesthetic and will assist in checking haemorrhage. 
Before the patient returns to bed, the throat should be inspected, so as to 
ascertain that all bleeding has ceased. 

After- t reatment will consis t in p lac ing the pat ient in b e d in the 

Fl/. 74.—Enucleation of tonsil 
i Whillis;. Stage 3. 
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r ecumben t lateral pos i t ion , wi th knees and hips flexed, and wi th a 
p i l low behind h i m so as t o p revent h im f rom roll ing o v e r on t o his back . 
H e should remain in bed for t w o days , dur ing wh ich t ime the f o o d 
should consis t o f soups , jel l ies, custards, e t c . Ice c r eam is v e r y 
accep tab le and sooth ing . Milk is unsuitable at first, as it forms a 
disagreeable s t i cky c o m p o u n d wi th mucus in the m o u t h . A n aperient 
m a y be administered on the fol lowing d a y . A mi ld ant isept ic spray or 
mouth-wash , such as po tass ium permanganate in ve ry weak solu t ion , 
g l y c o t h y m o l i n e , o r listerine, m a y be used for a w e e k . T h e parents o r 
friends o f the pat ient should be warned that during the first week o r ten 
days the tonsil cavit ies will be cove red b y a whi te slough wh ich will 
disappear as healing proceeds . 

As has already been stated, the vast major i ty o f cases, in children, 
m a y be treated b y the guillotine me thod , and in Edinburgh it is regarded 
as the routine operat ion. Ment ion m a y here be made o f the Sluder me thod 
(1909) , which consists in encircling the tonsil wi th the guiUotine and then, 
before driving home the blade, pressing it against the eminentia alveolaris, 
the b o n y prominence on the mandible be low the last molar too th . I t 
m a y also be ment ioned that StClair Thomson (1901) described a me thod o f 
complete ly removing the tonsil b y dragging it wi th the aid o f a vulsellum 
through the ring o f the guillotine, a small-sized instrument being used. 

2. The Dissection Method.—This is a major operat ion which m a y be 
reserved for special cases, but it is on ly fair t o state that b y certain opera­
tors, no tab ly in L o n d o n , it is emp loyed in every case. Perhaps the usual 
practice is t o employ it only for such cases as cannot be suitable for the 
guillotine me thod ; for example , tonsils which have been the seat o f 
quinsy, as a result o f which the capsule is adherent t o surrounding parts 
and cannot be invaginated into the guillotine ; or septic remains o f 
tonsils which have previously been r emoved in p a r t ; or tonsils in adult 
patients w h o desire operat ion under local anaesthesia. Wha teve r m e t h o d 
is adopted the patient should receive a hypodermic injection o f atropine, 
τ ϋ ΐ Γ S^'i half an hour before the operat ion. The major i ty o f operators , 
and indeed also the major i ty o f patients, prefer operat ion under general 
anaesthesia (intratracheal ether), the patient lying on his back as illustrated 
in Fig. 71 . Otherwise, the operat ive technique is the same as that 
employed when local anaesthesia is chosen, as will presently be described. 

Loca l anaesthesia is preferred b y some operators, as haemostasis m a y 
at the same t ime be secured b y the use o f adrenalin. The solution 
consists o f 0*5 or 1 per cent novocain , with 5 min . o f adrenalin chloride 
(1 -1000) to each fluid drachm, and using a curved need le ; the novoca in 
solution is injected into the posterior pillar ; the anterior pillar is then 
injected. T h e tonsil is grasped wi th a vulsellum and gent ly pufled in a 
medial direction ; this enables its lateral (capsular) surface t o be outl ined 
through the anterior pillar and, using a straight need le ; a syringeful o f 
solution is injected lateral t o the tonsil, i.e., into the peritonsillar tissue. 
Further injections m a y b e made into the plica triangularis t o ensure 
anaesthesia o f the lower pole . The a im o f the injection is t o surround 
the tonsil with the solution and at least an ounce should be e m p l o y e d . 
Anaesthesia is immediate , bu t it is advisable to w^ait five or ten minutes 
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in order t o al low the local oedema t o subside. The patient is seated 
in a chair in front o f a g o o d light (daylight is usually sufficient), and the 
operator , seated in front o f him, seizes the tonsil with a vulsellum, and 
with scissors divides the mucosa close to the anterior pillar, so as to 
expose the white, shining capsule (Plate X, D). B y dissecting wi th a 
tissue separator or pair o f scissors the tonsil is gradually separated from 
the faucial pillars ; a snare (Eve ' s ) is then passed over the vulsellum and 
tightened well d o w n over the base o f the tonsil so as t o divide its final 
a t tachments (Plate X, G ) . After the first tonsil has been r emoved , a 
small gauze and w o o l ball m a y be held in the fossa b y a suitable holder 
and any oozing is thus control led. In this w a y haemorrhage is reduced to 
a min imum, and will in mos t cases be checked entirely b y gargling with a 
tumblerful o f co ld water containing a tablespoonful o f hydrogen perox ide . 

Pain following operat ion m a y be relieved b y morphine or one o f its 
substitutes, and b y the local applicat ion 
o f powdered aspirin to the tonsil cavities. 
A ' throat b a t h ' o f 10 gr. o f aspirin in 
half a tumblerful o f warm water is ve ry 
soothing to the adult patient (Scot t 
Stevenson). Painting the raw cavities 
with carbolized resin (dental) at the close 
o f the operat ion will assist in arresting 
haemorrhage and in relieving pain. 

The operat ion o f tonsi l lectomy b y the 
dissection method , u n d e r g e n e r a l 
anaesthesia, was introduced b y W a u g h , 
o f London , in 1909. Some surgeons have 
adopted it as a routine procedure for 
all cases, bu t the major i ty emp loy the 
guillotine me thod for children, reserving 
the dissection me thod for adults. The 
dissection me thod is certainly a more 75.—The use of w a u g h s gag ία 

, , . . , , , conjuncfion with a cheek retractor and 

accurate and exac t operation, the pala- tongue clip, 

tine arches are preserved intact, and 
haemorrhage is controlled b y securing with forceps each bleeding poin t 
as the tonsil is separated from its bed . The tonsil is first grasped b y a 
vulsellum (Til ley 's) , the capsule over the upper pole o f the tonsil is exposed 
b y means o f a long pair o f mouse- toothed dissecting forceps, and b y using 
the same forceps, aided b y gauze dissection, the entire tonsil is r emoved . 
A snare is sometimes used to comple te the separation o f the lower p o l e — 
the line o f cleavage being no t so apparent in this region. The Boy le -Dav i s 
gag, which combines gag and tongue depressor, is o f great assistance, but 
an excel lent exposure o f the area o f operat ion m a y be secured b y using 
Waugh ' s gag in conjunct ion wi th a cheek retractor and tongue clip as 
shown in Fig. 75. Intratracheal ether anaesthesia is used, administered 
b y Ship way ' s or other apparatus, and a suction apparatus such as that 
o f Moseley m a y assist in clearing b l o o d from the field o f operation. I t is 
only fair t o state that the dissection me thod demands considerably more 
surgical skill than does the guillotine method . 
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Haemorrhage following Tonsillectomy.—This alarming compl ica t ion 
is fortunately rare. The haemorrhage is nearly always primary, and 
it is therefore important t o see that all bleeding has ceased before the 
patient leaves the operating table. I f the swab or sponge be moistened 
in hydrogen peroxide, its haemostatic value will be enhanced. T h e 
c lamp devised b y E . Watson-Wil l iams is useful as a temporary 
measure. One blade, suitably padded, is applied t o the bleeding a rea ; 
the other blade provides counter-pressure behind the angle o f the jaΛv. 
Should these simple methods fail t o arrest the haemorrhage, search must 
be made, under g o o d illumination, for the bleeding vessel, which should 
then be c lamped with long artery forceps and ligatured (Fig, 76) . A 

small vertical vein at the upper 
part o f the tonsil bed , behind the 
anterior pillar, is often the source 
o f t roublesome haemorrhage. Cer­
tain authorities have advised the 
suturing together o f the anterior 
and posterior pillars and have in­
vented instruments t o facilitate 
this. The me thod should be re­
served for except ional cases in 
which the bleeding vessel cannot 
be found and ligatured. I f the 

surgeon is summoned t o at tend a case o f haemorrhage several hours after 
tonsi l lectomy, he will generally find, on inspection, that the tonsillar 
fossa on one side is occupied b y an adherent tarry c lot beneath which 
fresh b l o o d is constant ly oozing. The first step in treatment consists 
in the removal o f the c lot . Thereafter the bleeding is arrested as if 
it were occurring during the operation. In m a n y cases it is sufficient 
t o apply pressure b y means o f a sponge or swab in a sponge-holder. 
This is held firmly in the bleeding fossa, the axis o f the holder being 
directed from the opposi te angle o f the mouth . 

Fig. 76.—Method of ligaturing bleeding vessel 
following tonsil operation. (Coakley.) 

CALCULUS OF THE TONSIL (TONSILLOLITH). 

This m a y originate in the tonsillar crypts as a result o f chronic 
inflammation ; one or more m a y be formed and they m a y reach a ve ry 
large size, as is shown b y a case in which the calculus was over an inch in 
diameter. T h e y m a y be detected wi th a p robe or b y palpat ion, or , 
occasionally, a por t ion m a y be seen project ing from the tonsil . Inflam­
mation is liable t o occur round the calculus which is then extruded. W h e n 
diagnosed, the concret ion should b e removed either b y itself, or , i f the 
tonsil be enlarged or septic, comple te enucleation m a y be performed. 

BONE AND CARTILAGE IN THE TONSIL REGION. 

Small islands o f cartilage or, more rarely, o f bone have been demon­
strated in about one-third o f all tonsils submit ted to mic roscop ic 
examination. The bone and cartilage are o f embryon ic origin and represent 
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the remains o f the first and second branchial arches. The osseous 
or cartilaginous tumours which occasional ly occur within the tonsil 
doubtless originate f rom these islets. 

Another source o f bone within the tonsil is the styloid process o f 
the temporal bone , which m a y be o f such a length as t o projec t into the 
tonsillar fossa. As a rule it causes no symptoms , but it m a y be discovered 
during the operation o f tons i l lec tomy. Cases are o n record, however , in 
which the elongated styloid process gave rise to pain and difficulty o f 
swallowing. Such cases illustrate the impor tance o f palpat ion o f the 
tonsil region with the finger as an aid to diagnosis. On palpation, the 
bo n y project ion is easily felt and its removal will be fol lowed b y cure . 
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CHAPTER XX. 

OTHER AFFECTIONS OF THE PHARYNX, INCLUDING 
TUMOURS AND NEUROSES. 

KERATOSIS OF THE PHARYNX. 

T H I S is not a very c o m m o n affection. I t was formerly supposed to be 
the result o f the accumulat ion o f leptothrix in the p h a r y n x ; but 
Siebenmann and B r o w n Kel ly have shown that it is due t o a horny 
outgrowth from the crypts o f the tonsils, c o m p o s e d o f keratinized 
epithelial cells which are arranged in concentr ic layers within the crypts . 
The leptothrix is merely an accidental contaminat ion and not the cause 
o f the disease. On examination, white chalk-like excrescences are seen 
projecting from the crypts o f the tonsi ls ; there is an entire absence of 
congestion around them, and they cannot be wiped off (Plate IX, 1, p . 128) . 
The projections m a y be found wherever there is l ympho id tissue within 
the area known as Waldeyer ' s ring—the region bounded a b o v e b y the 
pharyngeal tonsil, be low b y the lingual tonsil and laterally b y the 
faucial tonsils. Cases o f keratosis laryngis have been reported (Logan 
Turner and Porter) . 

S Y M P T O M S . — T h e r e m a y be slight irritation o f the t h r o a t ; but as a 
rule there are no symptoms , and advice is no t infrequently sought b y 
patients w h o have discovered accidentally the white spots in their throats. 
I f a careful examinat ion is made , there should no t be m u c h difficulty in 
arriving at a correct diagnosis. The absence o f consti tutional dis­
turbance and o f local inflammation, the horny nature o f the outgrowths , 
and the presence o f similar excrescences upon the lingual tonsil, revealed 
b y using the laryngoscopic mirror, should prevent the condi t ion f rom 
being mistaken for lacunar tonsillitis, the on ly other affection with which 
it is likely to be confounded. In doubtful cases the microscope m a y be 
called into requisition. 

T R E A T M E N T has generally but little effect and it is as well t o refrain 
from interference, as the condi t ion is quite harmless and often dis­
appears spontaneously, especially if the general health improves . 

HAEMORRHAGE FROM THE PHARYNX. 

This is an unusual condit ion, al though patients frequently seek advice 
for 'b leeding from the throa t ' . In the vast major i ty o f these cases the 
b lood really comes from the lungs, the cause o f the haemoptysis being 
pulmonary tuberculosis ; in other cases the haemorrhage m a y p roceed 
from the larynx, the nasopharynx, the nose, the trachea, or the oeso­
phagus, and is due t o such condit ions as laryngeal phthisis, adenoid 
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vegetations, or epistaxis. W h e n the pharynx is the site o f the bleeding, 
it m a y be the result o f the ulceration o f syphilis, tuberc le , or malignant 
disease ; bu t when there is no gross morb id lesion t o accoun t for it, the 
probable cause is either some b l o o d disease, such as haemophilia, per­
nicious anaemia, or leukaemia, or else the rupture o f enlarged veins in 
the pharynx in gou t . Another possible cause is malignant disease o f 
the trachea and bronchi , which m a y n o w be diagnosed b y the b roncho­
scope . 

Malingerers, however , occasionally p roduce artificial bleeding f rom the 
pharynx in the a t tempt t o simulate pu lmonary phthisis. Bleeding f rom 
the mou th due t o spongy gums m a y also be mistaken for haemorrhage 
from the pharynx. 

I t is obvious , from this rather formidable list o f possible errors, that 
a ve ry careful examinat ion o f the upper air-passages must be made when 
a patient complains o f this s y m p t o m , and a diagnosis o f pharyngeal 
haemorrhage must no t be arrived at unless the bleeding-point is actually 
seen. I t is especially important in every case t o exclude pulmonary 
tuberculons. Cases are on record in which a bleeding-point in the trachea 
or bronchi was discovered b y the use o f the b ronchoscope . W h e n the 
pharynx is the site o f the haemorrhage, the patient should be g iven ice 
to suck, and the bleeding-point m a y be touched wi th the galvanocautery , 
or wi th a bead o f chromic acid fused o n a p robe . A n y general condi ­
t ion underlying the haemorrhage should also be treated. 

FOREIGN BODIES IN THE PHARYNX. 

A great variety o f foreign bodies has gained access t o the food-
passages ; o f these, fish and other small bones are special ly liable t o be 
arrested b y the pillars o f the fauces, in the c rypts o f the tonsils, at the 
base o f the tongue, or in the posterior wall o f the pharynx . The power 
o f localization in the air-passages is ve ry poor , and patients no t in­
frequently refer their sensations t o a po in t at some distance f rom the 
site in which the foreign b o d y has been caught . Another c o m m o n 
fallacy is due t o the fact that the feeling o f pain or pricking continues 
unabated for a considerable t ime after the o b j e c t has passed on , and has 
been either swallowed or coughed up . So v iv id are these impressions 
that it is often extremely difficult t o persuade such patients that the 
foreign b o d y is no t lodged in the place they indicate . 

S Y M P T O M S . — T h e s e are pain or a sensation o f pr icking and somet imes 
cough. I f the foreign b o d y passes b e y o n d the pharynx , the s y m p t o m s 
m a y b e c o m e u rgen t ; this will be discussed later (Chapter X X X I ) . 

D I A G N O S I S . — I t is o f great impor tance t o begin the examinat ion b y 
inspection with g o o d illumination. The search must be thorough and 
systematic, as in some cases the foreign b o d y , e.g., a transparent fish­
bone , is liable t o escape not ice . Palpat ion should no t be resorted t o at 
first, for fear o f dislodging the foreign b o d y or embedd ing it deeper in the 
tissues ; if it is no t detected, a comple te examinat ion o f the food- and 
air-passages m a y have t o be made ; but if it is seen in the pharynx , it 
can as a rule be r emoved easily wi th forceps. 
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TUMOURS OF THE PHARYNX. 

Non-malignant Tumours.—Of the simple tumours me t with in the 
throat, papi l lomata are the mos t frequent. T h e y m a y be found at tached 
to the uvula, the margins o f the soft palate, or the pillars o f the fauces ; 
they are light p ink in colour , have a cauliflower or granular surface, and 
m a y be sessile or pedunculated. Adenomata , fibromata, angiomata , 
cysts, dermoid cysts and osteomata have also been observed ; bu t they 
occur so rarely that it is unnecessary t o enter into descriptions o f them. 
Mixed parot id tumours are occasional ly met with. 

S Y M P T O M S . — T h o s e p roduced b y simple tumours are generally due t o 
their mechanical interference, and diagnosis is made b y inspection. 

T R E A T M E N T . — P a p i l l o m a t a can usually be r emoved with scissors, or, 
if sessile, they m a y be dest royed wi th the cautery point . In the absence 
o f symptoms , the removal o f such growths need no t be undertaken ; 
but where treatment is necessary, it must be carried out o n general 
surgical principles. 

Malignant Tumours.—Malignant disease is nearly always pr imary in 
the pharynx ; bo th carcinomata and sarcomata are me t wi th ; carcin­
o m a is rarely found before the age o f forty, bu t sarcoma is met wi th at 
any age. Carcinoma m a y at tack the soft palate, the pillars o f the fauces, 
or the tonsils ; it presents at first a hard, uneven surface surrounded b y 
an area o f induration which tends t o ulcerate early ; the ulceration 
extends bo th laterally and in depth and the floor o f the ulcer is covered 
b y mucopus ; the glands in the neck soon b e c o m e involved and form 
hard immobi le masses. 

L ymphos a rc oma is the variety o f sarcoma mos t frequently m e t with 
in the pharynx, though round-celled, m i x e d round- and spindle-celled, 
and melanot ic sarcomata occur . Sarcoma tends t o g row rather rapidly, 
and when it has attained a considerable size the mucous membrane 
covering it appears bright-red and succulent. T h e growth usually 
begins in the t ons i l ; i t is no t so hard as carc inoma ; it remains for a 
t ime limited b y the capsule o f the tonsil, then passes this barrier and 
spreads b y invasion o f deeper structures, and ve ry frequently involves the 
region behind the angle o f the j aw , and causes large swellings in the neck . 
Lymphosa rcoma tends t o ulcerate early and t o spread superficially. 

S Y M P T O M S . — P a i n is a prominent s y m p t o m in mos t cases o f carc inoma ; 
it is usually lancinating in character and radiates towards the ears ; 
there is frequently considerable salivation and at a later stage the tongue 
m a y become m u c h restricted in its movements ; diificulty m a y then be 
experienced in opening the mouth . A foul-smelling discharge follows 
the breaking d o w n o f the tumour , and the patient loses weight rapidly. 
In sarcoma, pain is not so c o m m o n , the symptoms being due more t o 
the mechanical interference f rom the size o f the growth . Speech becomes 
thick and throaty and swallowing m a y be difficult. 

D I A G N O S I S . — T h i s m a y present considerable difficulty. Carcinoma has 
to be distinguished f rom pr imary chancre, breaking-down g u m m a , 
ulceration due t o some septic process such as is caused b y the pneumo-
coccus , and even f rom acute tonsillitis ; while sarcoma has to be diagnosed 
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from tumours o f a simple nature. Most cases o f sarcoma o f the tonsil 
have, in their early stages, been mistaken for quinsy and have been 
incised, bu t only a little b l o o d has escaped. A chronic painless swelling 
resembling quinsy should be v iewed with suspicion. T h e syphilit ic 
ulcer is more rapidly destructive than the malignant , bu t the patient 
does not lose weight so rapidly, and pain is less. In its early stages a 
g u m m a m a y be mistaken for a malignant growth . In doubtful cases it 
is advisable to r emove port ions o f the tumour for microscopical examina­
tion, though the pathologist is no t always prepared t o g ive a definite 
opinion o n the nature o f such fragments. W h e n the diagnosis lies 
between carc inoma and tertiary syphilis it is well t o remember the hard 
raised edge o f the malignant ulcer in contrast wi th the congested 
serpiginous edge o f the syphil i t ic ulcer. Often the diagnosis is difficult, 
and cancer m a y appear t o improve under antisyphili t ic t reatment . A 
pr imary chancre will hardly cause serious difficulty in the diagnosis, as 
it is unlikely t o occur at the age when carc inoma is m e t wi th ; moreover , 
the appearance o f secondary manifestations will clear up the diagnosis. 
Ulcerating sarcoma m a y be mistaken for tuberculous ulceration ; but 
the nocturnal rises o f temperature, the existence o f a pu lmonary lesion, 
and the presence o f tubercle bacilli in the sputum should distinguish the 
latter condi ton . The possible existence o f Hodgk in ' s disease should also 
be borne in mind. 

P R O G N O S I S . — T h e prognosis in all varieties o f malignant disease is 
very grave, especially in the case o f carcinoma, for the pha rynx is 
a region from which it is especially difficult tp eradicate disease. 
The presence o f glandular metastases greatly increases the gravi ty o f 
the prognosis . Sarcoma o f the tonsil, however , remains for a t ime con­
fined within the capsule, and p r o m p t enucleation o f the tonsil will 
frequently cure such cases. 

T R E A T M E N T . — T h i s should be operat ive if possible ; unfortunately 
these cases d o not offer m u c h hope o f a successful issue ; the decis ion as 
to the pract icabil i ty o f removal must rest wi th the surgeon. In early 
cases it m a y be possible t o r emove the g rowth through the m o u t h ; 
sarcoma l imited t o the tonsil m a y , for example , be treated b y tonsil­
l ec tomy. W h e n the disease is more widespread it m a y be approached 
b y lateral pha ryngo tomy (Trot ter) , the cervical lymphat ic glands being 
removed at the same t ime. 

Dia thermy has recently g iven encouraging results in the t reatment o f 
malignant growths . I t consists in the destruction o f tissue b y the intense 
heat o f a high-frequency current. I f care is taken t o proceed s lowly, 
bleeding m a y be avoided. The me thod has great advantages, e.g., 
absence o f shock, little or no pain after operat ion, little cicatrization in 
healing (Harmer) . Inoperable cases m a y often be relieved o f pain and 
dysphagia b y diathermy, bu t the m e t h o d is deserving o f appl icat ion in 
operable cases also, when it is superior t o ordinary surgical me thods . 
P robab ly the best t reatment at the present t ime is a combina t ion o f 
diathermy and radium (Norman Pat terson) . 

As regards the use o f radium, this agent is o f value in operable as well 
as in inoperable cases, and in the former case it m a y with advantage 

10 
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be combined wi th surgical methods . Fo r sarcomata radium must be 
regarded as a me thod o f temporary cure, causing rapid and apparent ly 
comple te disappearance o f the g rowth in m a n y cases. The radium acts 
with greater certainty when inserted into the tumour, and its dosage is 
measured in milligram-hours. 

NEUROSES. 

1 . — S E N S O R Y N E U R O S E S . 

Anaesthesia is mos t c o m m o n l y me t with after diphtheria ; it m a y also 
be found in diseases o f the central nervous system, such as syr ingo­
myelia, bulbar paralysis and intracranial tumours . In mos t cases it is 
associated with paraesthesia and paralysis o f the soft palate. Diminished 
sensibility o f the pharynx m a y occur in hysteria. 

Hyperaesthesia, Neuralgia, and Paraesthesia.— 
Hypercesthesia o f the pharynx is a very c o m m o n condi t ion, especially 

in rheumatic and gou ty individuals and in those w h o over-indulge in 
alcohol and t o b a c c o ; bu t in these cases it is usually associated with 
pharyngitis. 

Neuralgia o f the pharynx is not a c o m m o n affection. I t m a y be 
associated with pain in the tongue, the side o f the neck, the cheek and 
the nose. This form o f neuralgia is te rmed b y Sluder ' sphenopalat ine 
ganglion neurosis ' . Treatment consists in the applicat ion o f cocaine t o , 
or injection o f a lcohol into, the sphenopalatine ganglion (Meckel) , which 
is situated close t o the lateral nasal wall and t o the posterior end o f the 
middle concha (p . 8 and Plate VI, A, p . 90) . 

Parcesthesia,—By this is understood some abnormal sensation in the 
throat, e.g., a feeling as if there were a foreign b o d y or a l ump in it, while 
sometimes there is an irritation causing a frequent desire t o clear the 
throat. On examination, very little can be made ou t as a rule ; bu t it 
must be remembered that similar symptoms m a y be p roduced b y 
enlargement o f the lingual tonsil, while in other cases a few granules 
m a y be seen o n the posterior wall o f the pharynx ; before arriving at a 
diagnosis o f a functional neurosis, care must therefore be taken t o exc lude 
all possibili ty o f organic disease ; it m a y be a ve ry early s y m p t o m o f a 
malignant growth or o f pulmonary tuberculosis. A very obstinate form 
o f paraesthesia is sometimes met with in w o m e n about the t ime o f the 
menopause, and is liable to persist in spite o f t reatment until this phase 
is well over . 

T R E A T M E N T . — I t is most important in the treatment o f these cases t o 
at tend t o the general health. In anaemia and chlorosis, iron and arsenic 
m a y be prescribed ; in anaesthesia due t o diphtheria, faradization or 
galvanism t o the throat, and hypodermic injections o f strychnine, are 
indicated. Massage o f the neck and co ld douching m a y be tried ; bu t the 
local application o f pigments should be avo ided in cases o f paraesthesia, 
as they d o but little g o o d , and patients are liable t o b e c o m e more depressed 
b y their symptoms when treatment fails t o produce improvement . 

In paraesthesia due t o the menopause, Semon has found that 
spontaneous cure is likely to take place. As a neurosis o f secretion, 
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S c h e c h has descr ibed cases in w h i c h there has been a cons t an t desire t o 
expec to ra t e . M c B r i d e has found in such ind iv idua l s , w h e n t h e m u c o s a 
of t he p h a r y n x w a s h e a l t h y a n d there w a s no a b n o r m a l secre t ion in the 
nose or l a r y n x , t h a t t he s p u t u m w a s usua l ly f ro thy a n d ming led w i t h a 
l i t t le v i sc id m u c u s , a n d w a s p roduced b y the ac t ion o f c lear ing the t h roa t . 
T h e pa t i en t should b e assured t h a t there is no disease, and should be 
adv i sed t o refrain f rom ' h a w k i n g ' a n d sp i t t ing . 

2 . — M O T O R N E U R O S E S . 

Rhythmic Movements of the Soft Palate (Nystagmus of the Pharynx).— 
T h i s is a s o m e w h a t rare condi t ion . T h e m o v e m e n t s m a y b e l imi t ed t o 
the soft pa l a t e , or t h e y m a y also i n v o l v e t h e floor o f t h e m o u t h , t h e 
l a r y n x a n d e v e n t h e d i aph ragm. T h e y m a y be a c c o m p a n i e d b y a 
c l i ck ing sound, b u t of ten t he p a t i e n t is u n a w a r e of t he con t rac t ions . 
I n some cases t h e y are due t o t r igemina l neura lg ia ; in o thers t h e y 
h a v e been a t t r i bu t ed t o funct ional d i s tu rbance o f the cen t ra l ne rvous 
s y s t e m , a n d t h e y m a y also be d u e t o organic disease o f t h e bra in . 

T R E A T M E N T m u s t be c o n d u c t e d o n genera l pr inciples . 
Paralysis of the Soft Palate.—The m o s t c o m m o n cause of th i s affection 

is d iph ther ia ; i t m a y a lso b e due t o diseases o f the cen t ra l ne rvous 
s y s t e m impl i ca t ing the spinal accessory , more espec ia l ly t o bu lba r 
para lys is , b u t also t o sy r ingomye l i a , embol i sm, t umour s , or basa l 
meningi t i s . Inf luenza has been recorded as a cause , as a lso h a v e l ead 
and arsenic poisoning. T h e pa ra lys i s is genera l ly uni la te ra l , b u t m a y 
be b i l a t e r a l ; w h e n uni la tera l , t he v e l u m is d r a w n t o t h e h e a l t h y side, 
b u t w h e n b i la te ra l i t hangs loose ly a n d does no t respond t o s t i m u l i ; 
t he v o i c e is nasa l (rhinolal ia aper ta ) , a n d fluid escapes in to t h e nose 
w h e n dr inking . O c c a s i o n a l l y , t e m p o r a r y p a r a l y s i s is o b s e r v e d a f t e r 
ope ra t ion for t h e r e m o v a l o f t ons i l s . 

T R E A T M E N T . — I n d iphther i t ic or t o x i c para lys i s , h y p o d e r m i c inject ions 
of s t rychnine and loca l fa rad iza t ion should be e m p l o y e d . I n syphi l i t i c 
g u m m a or pachymen ing i t i s , t h e appropr ia te t r e a t m e n t is ind ica ted , 
whi le in cen t ra l ne rvous lesions a n d in t u m o u r s no t r e a t m e n t is l i ke ly 
t o p r o v e successful . 
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CHAPTER XXL 

DISEASES OF THE NASOPHARYNX. 

ACUTE INFLAMMATION. 

A C U T E inflammation, beginning either in the nose or in the pharynx, 
m a y extend t o the nasopharynx, and it is accordingly no t u n c o m m o n 
to find its mucosa participating in an acute pharyngitis or rhinitis. 
Besides this we m a y recognize an acute inflammation which m a y be con­
fined t o the lympho id tissue o f the nasopharynx, and which resembles 
acute lacunar or follicular tonsillitis ; in such a case the pharyngeal 
tonsil is covered with mucopus (adenoidit is) . This is a c o m m o n cause 
o f obscure feverish attacks in chi ldhood. The inflammation is associated 
with pain and discomfort at the back o f the nose, nasal obstruct ion, pain 
on swallowing and a rise in temperature. Examina t ion o f the pharynx 
is negative, but on posterior rh inoscopy the appearances described a b o v e 
are made out . 

T R E A T M E N T . — I n so far as it is applicable, this is the same as for acute 
rhinitis. Cleansing the nose with a warm alkaline spray will g ive relief 
and hasten recovery . 

CHRONIC POST-NASAL CATARRH. 

E T I O L O G Y . — C h r o n i c inflammation, like the acute variety, m a y extend 
from the nose and fauces t o the nasopharynx ; the causes o f chronic 
rhinitis and o f chronic pharyngitis m a y therefore produce chronic post­
nasal catarrh. The affection is also favoured b y nasal obstruct ion, even 
in the absence o f rhinitis. I t m a y be a manifestation o f paranasal sinus 
suppuration. 

A P P E A R A N C E S . — T h e r e m a y be merely a congest ion o f the mucosa 
which can also be observed in the pha rynx and nose, or the mucous 
membrane m a y be rugose ; this irregularity is often chiefly marked in 
the vault, owing t o the persistence t o some extent o f the pharyngeal 
tonsil. Chronic abscess o f the remains o f the median recess in the 
pharyngeal tonsil has been described (Tornwaldt ) . Mucus or mucopus 
may be seen adhering t o the walls o f the nasopharynx. 

S Y M P T O M S . — T h e chief s y m p t o m is the feeling o f some accumulat ion 
at the back o f the nose, causing a constant desire t o clear the throat b y 
drawing back through the nose ; this is fol lowed b y the expectora t ion o f 
viscid secretion. The subjective disturbances va ry greatly in different 
individuals, and are apparently quite independent o f the extent o f the 
objec t ive changes. 

T R E A T M E N T . — I f the symptoms appear to depend on the persistence 
and infection o f the pharyngeal tonsil, or on paranasal sinus suppurat ion, 
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these should receive appropriate treatment. The general health o f the 
patient must be considered, and the urine examined for sugar and 
albumin. W h e n there is some definite nasal obstruct ion, any operat ive 
procedure is justifiable which will establish nasal respiration, and should 
be carried out . In the absence o f such definite indications for inter­
ference, milder methods o f t reatment must be employed . In m a n y 
cases an a m m o n i u m chloride inhaler will be found o f service t o diminish 
hypersecretion ; in other cases, however , no benefit results f rom this 
me thod o f treatment. I f there is m u c h mucopurulent secretion, the 
nasal douche m a y be ordered, for it must be remembered that the naso­
pharynx as well as the nose is flushed out b y this procedure . Astr ingent 
solutions, such as nitrate o f silver o r chloride o f zinc, m a y be appl ied on 
a post-nasal applicator, or Mandl 's p igment m a y be used {see A p p e n d i x ) . 
In gou ty or plethoric individuals a course o f Carlsbad salts m a y be 
prescribed ; and in neurasthenic patients general t reatment is necessary. 
Excessive smoking and over-use o f a lcohol should be discountenanced 
in this as in other affections o f the upper air-passages. 

ADENOID VEGETATIONS, OR HYPERTROPHY OF THE 
PHARYNGEAL TONSIL. 

This ve ry c o m m o n affection o f ch i ldhood was first recognized in 1868 
b y Wi lhe lm Meyer , o f Copenhagen. 

E T I O L O G Y . — A d e n o i d vegetat ions are met wi th in early life. T h e 
most c o m m o n period for their occurrence is be tween the ages o f four and 
fifteen, bu t they m a y also be found in infants, and in some cases are 
undoubtedly congenital . Adeno id hyper t rophy is also met with in 
adults. Heredi ty m a y p lay some part in 
the e t io logy o f the condi t ion, for it is a 
c o m m o n experience t o find that several 
or all o f the children o f one family are 
affected. Climate is also a factor o f 
some importance : a cold , d a m p a tmos­
phere predisposes t o the disease, while in 
a hot , dry climate, such as the south o f 
I taly, it is met wi th more rarely. 

P A T H O L O G Y . — A d e n o i d vegetat ions are 
an hyper t rophy o f the lympho id tissue 
normally found in the vault o f the naso­
pharynx in the child. The mass is c o m - pij. 77.—Mass of adenoids after 

posed o f vertical folds separated b y deep "̂ "̂̂ ^̂ ^̂  ^'^"^ ^ ·̂ 
fissures and is o f varying thickness and 
consistence {Fig. 77). In structure ' a d e n o i d s ' resemble the faucial 
tonsils, except that there are no crypts and the surface is covered b y 
ciliated epithelium ; the tissue is also more vascular and has relatively 
less connect ive tissue. 

S Y M P T O M S . — T h e symptoms va ry according t o the degree o f hyper­
t rophy. In marked cases the classical clinical picture is met Λvith, which 
is the result o f long-standing mouth-breathing and has for m a n y years 
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been associated with this affection, the so-called adenoid facies (Fig, 78 ) . 
Various clinical types may , however , be distinguished, depending on the 
most prominent group o f symptoms . 

Ear Symptoms.—In this group the chief symptoms are due to the 
aural complicat ions, and the patients 
are brought complaining o f deafness, 
Λ v h i c h is the result o f audi tory- tube 
(Eustachian) obstruct ion or o f a dis­
charge from the ear. The great major­
i ty o f cases o f deafness in children are 
the result o f adenoids. The deafness 
sometimes varies according t o the 
weather, and is always worse when the 
child is suffering from a co ld . T h e 
tympan ic membranes are retracted, a 
valuable diagnostic sign o f adenoids in 
children. Less frequently, the tympan ic 

1 ^ ^ ^ ^ ^Hjbd^^^^^HppB membrane is perforated and the meatus 
iflll^^^^^^^P 1 filled wi th s t icky mucopus , a variety o f 

chronic otitis media which is often 
curable b y removal o f adenoids, which 
consti tute the source o f infection. 

Nasal Symptoms.—The predominant 
symptoms m a y be snoring at night, 
mouth-breathing during the day, ten­
dency t o choking while eating, recurrent 

attacks o f ' c o l d in the head ' , and constant nasal discharge. Speech is 
also affected, and as a result o f the nasal obstruct ion is dull and 

' ^^^^^ 

Fig. 78.—Adenoid facies. 

Epistaxis is no t lacking in resonance, 
uncommon . 

Reflex and General Symptoms.—Many 
children w h o suffer f rom adenoids are 
dull and listless, easily tired and unable 
to concentrate. These mental s y m p ­
toms have been grouped under the name 
' ap rosex ia ' (Guye ) . Night terrors are 
c o m m o n in such patients. The teeth 
are often carious and c rowded , and the 
arch o f the palate is high. Physical 
deve lopment is frequently poor , and 
especially c o m m o n are deformities o f 
the chest which becomes flat and re­
tracted. Enuresis nocturna and asthma 
are sometimes associated with adenoids, 
bu t the relationship m a y be accidental , 
and prognosis as t o cure following operation must in such cases be guarded. 

A P P E A R A N C E S . — O n posterior rhinoscopy, a lobulated mass, o f the 
same colour as the mucous membrane , is seen in the nasopharynx 
{Fig. 79) . I t m a y be so slight as t o form only a moderate project ion 

Fig. 79.—Adenoids as seen by posterior 
rhinoscopy. 
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from the roo f and not t o encroach o n the posterior nasal opening ; or 
it m a y hang d o w n and hide a part or the whole o f the sep tum and 
choanae. N o t infrequently some secretion is seen lying o n the surface 
o f the vegetat ions. The growths occasional ly ex tend t o the lateral 
walls and are in close relation t o the mouths o f the audi tory tubes . 
I t is in such cases especially that aural complicat ions occu r . In ve ry 
rare instances the vegetat ions ex tend into the pha rynx and pro jec t 
be low the soft palate. Adeno id vegetat ions are frequently associated 
with enlargement o f the faucial tonsils. The examinat ion wi th the 
mirror can frequently be carried ou t successfully in quite y o u n g children. 
It is se ldom necessary, or indeed desirable, t o palpate the nasopharynx. 

D I A G N O S I S . — T h e diagnosis is as a rule quite easy, b u t in the case o f 
young infants it m a y no t be possible t o c o m e t o a definite conclus ion 
prior t o operat ion. In such cases, i f syphilis can be exc luded , i t is wiser 
to g ive an anaesthetic and t o int roduce a small curette in to the naso­
pharynx. I f adenoid vegetat ions are present, they will be r e m o v e d ; bu t 
if the nasopharynx is free, no harm is done . The me thod o f digital 
explorat ion should no t be used where it is possible t o make the diagnosis 
with the mirror, as the procedure is ex t remely disagreeable t o the patient . 
Some observers, however , prefer this me thod , as they believe they can 
thereby make a truer estimate o f the amoun t o f adenoid vegetat ions 
present than is possible b y posterior rh inoscopy. In all cases anterior 
rh inoscopy should be practised t o ascertain the presence o f other forms 
o f obstruct ion, such as deflected nasal septum, enlarged conchae, e tc . 
The possibili ty o f a coexistent infection o f the paranasal sinuses mus t 
no t b e forgot ten. Mild infections o f the sinuses usually clear u p after 
removal o f adenoids in children, bu t direct t reatment m a y be necessary, 
should the symptoms persist. 

T R E A T M E N T . — I f adenoid vegetat ions are no t well marked, and the 
symptoms are very slight or entirely absent, an operat ion should no t be 
performed. Simple breathing exercises m a y be helpful in such cases 
and games in the open air should be encouraged. The patient should 
be seen again after an interval o f a few months , when the progress o f the 
case will determine if operat ive interference is necessary. W h e n , h o w ­
ever, one or more o f the cardinal symptoms are present, no t ime should 
be lost in removing the growths . I t is no t a sufficient reason against 
operat ion that the vegetat ions tend t o a t rophy at puber ty , because the 
mischief is done in the meant ime and is irreparable. 

M E T H O D . — I t is on ly humane t o g ive a general anaesthetic when per­
forming this operation, al though in infants a single sweep o f the curette 
is sufficient, and this m a y be carried ou t wi thout anaesthesia. E thy l 
chloride is an anaesthetic admirably suited t o the purpose ; in skilful 
hands, and with an expert operator, one dose gives ample t ime t o enucleate 
bo th tonsils with the guillotine and t o r emove comple te ly the adenoid 
vegetations. As already ment ioned in the sect ion o n T O N S I L L E C T O M Y 
(p . 136), i t is a safe anaesthetic, and is so rapidly eliminated that the 
patient m a y sit up immediately after the operat ion and thus assist the 
arrest o f haemorrhage. Three c . c . is usually a sufficient dose for all ages ; 
in the case o f adults, however , it is advisable t o g ive 5 c . c . a long wi th an 
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equal quant i ty o f ether. The drug is administered in some form o f inhaler 
such as Clover 's ; it is pleasanter for the patient, and anaesthesia is 
more lasting, if g iven s lowly b y evaporat ion. During the induct ion o f 
anaesthesia the patient lies on his back ; as soon as relaxation is secured, 
the head o f the table is lowered, or the patient 's shoulders are elevated 
on a pi l low, as shown in Fig. 71 ; this prevents b l o o d from entering the 
larynx during the operat ion. The gag (Doyen ' s or Waugh ' s ) is then 
inserted, and to obvia te any difficulty in the process, a mouth-prop m a y 
be placed between the teeth before the commencemen t o f anaesthesia. 
The anaesthetist should keep the patient 's head in the middle Hne and 
see that the gag does no t slip. H e stands on the left side o f the pat ient , 
while the operator stands on the right side. 

^ig, 80.—Removal of adenoids by the La Force adenotome (the ' box' of the 
instrument is represented as cut away to show the adenoid mass within it). 

I f the tonsils as well as the adenoids are t o be removed , the former 
should be dealt with first, because it is necessary t o see exac t ly where 
to place the guillotine. 

For the removal o f adenoids, some form o f guarded curette is first 
employed (StClair Thomson ' s is an excellent pa t t e rn ) ; it is introduced 
behind the soft palate, being held sideways till it has passed between 
the uvula and the lateral wall o f the pharynx, when it is pressed against 
the roo f o f the nasopharynx, and is carried forward as far as possible 
in the middle line until it is s topped b y the posterior free margin o f the 
septum. W i t h a sweeping mot ion , the roo f and the posterior wall are 
scraped once b y the curette, which is thereupon withdrawn. Anothe r 
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curette is then taken (at this stage an unguarded one will d o ) , and 
the nasopharynx is again scraped as before, first in the middle line 
and then slightly t o either side. The L a Force adeno tome is regarded b y 
some operators as a more efficient and accurate instrument than the 
curette (Fig, 80) . I f Har tmann 's lateral ring-knife be used t o scrape the 
fossae o f Rosenmüller , it is in t roduced in the same manner as the curette, 
but is made t o scrape laterally, care being taken t o keep behind the 
cushions o f the auditory tubes. Finally, the operator m a y insert his 
index finger into the nasopharynx t o make sure that all the adenoid 
vegetations have been removed . The gag is then withdrawn, and at 
the same t ime the patient is rapidly turned over on his face for a few 
seconds, after which he m a y be lifted into a sitting posi t ion which has 
the effect o f s topping the haemorrhage. A s the dependent posi t ion o f the 
head produces considerable bleeding, it is necessary in m a n y cases t o 
use sponges on sponge-holders t o swab the pha rynx during the opera­
tion, or the patient m a y be turned face downwards for t w o or three 
seconds, t o al low the b lood t o escape. 

The child should be kept in bed for t w o days after the operat ion, 
during which t ime only boi led food should be given, and for a week the 
diet should be l imited t o slops and food that is easily swallowed. 

I f reactionary haemorrhage occurs some hours after the operat ion, it 
can almost always be s topped b y sitting the patient bol t up r igh t ; if, 
however , this procedure does no t have the desired effect, pressure must 
be applied, after removal o f the clots, b y a swab or sponge d ipped in a 
solution o f peroxide o f hydrogen (10 v o l . ) and held in the nasopharynx 
in a sponge-holder. Sometimes bleeding is kept up b y the presence o f 
a ' t a g ' o f adenoid tissue which hangs d o w n behind the palate. I t 
may be easily r emoved with punch forceps. Post -operat ive t reatment 
is similar t o that already r ecommended for tons i l lec tomy. Breathing 
exercises are essential at this stage in order t o correct the habi t o f 
mouth-breathing. Dental t reatment m a y also be necessary. 

FIBROMUCOUS POLYPUS OF THE NASOPHARYNX, 

OR ANTRO-CHOANAL POLYPUS. 

This is described in detail under D I S E A S E S OF T H E N O S E A N D P A R A ­
NASAL S I N U S E S ( p . 99) . 

NASOPHARYNGEAL FIBROMA. 

This is a somewhat rare bu t ve ry serious disease. I t nearly always 
occurs in males between ten and twenty-five years o f age. The tumour 
arises from the roo f or posterior wall o f the nasopharynx ; it is usually 
sessile and is at tached t o the periosteum. The growth is p ink or red 
in colour and o f a ve ry firm consistence. Microscopical ly it consists o f 
fibrous tissue with but few cells, and is rather r ichly supplied with b lood­
vessels, some o f which m a y be greatly dilated. Some o f these tumours 
are sarcomata and g row rapidly and ex tend at the expense o f the tissue 
with which they c o m e in contac t , causing absorpt ion and erosion o f bone . 
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Ulceration m a y result, or synechiae m a y form between the tumour and 
the neighbouring parts. Though the growth is thus locally malignant, 
metastases never form. 

S Y M P T O M S . — I n the earlier stages nasal obstruct ion is the mos t 
prominent s y m p t o m ; this is accompanied b y changes in the vo i ce , 
such as are found in cases o f adenoid vegetations, and which Wi lhe lm 
Meyer described b y the name o f ' dead speech ' . In addi t ion to the 
nasal obstruction, attacks o f epistaxis occur f rom t ime t o t ime. A t a 
later stage, ulceration m a y take place accompanied b y a foetid nasal 
discharge. As the growth progresses, external deformities are produced , 
the nature o f which depends on the direction in which the processes 
o f the tumour force their w a y . I f they extend into the nasal cavities, 
broadening o f the nose and so-called ' f rog- face ' result. I f the orbi t 
is invaded, protrusion o f the eyeball follows and, when the growth 
extends downwards , deglutit ion and even respiration m a y b e c o m e 
impaired. During the later stages, severe pain is c o m m o n , due t o 
pressure on the nerves, and deafness follows as a result o f implicat ion 
o f the auditory tubes. Finally, the growths m a y extend towards the 
brain ; this is fol lowed b y the development o f cerebral symptoms and 
meningitis. Death m a y result f rom exhaustion, haemorrhage, sepsis, or 
from an intracranial complicat ion. 

A P P E A R A N C E S . — O n examinat ion o f the pharynx, bulging o f the soft 
palate m a y be observed, due t o the pressure o f the tumour . In other 
cases the lower end o f the growth m a y be seen project ing be low the free 
margin o f the soft palate. W h e n the growth is not so large as t o pro jec t 
in this way , it can be seen o n posterior rh inoscopy as a pale or dark-red 
rounded tumour, more or less filling the nasopharynx. On anterior 
rhinoscopy, nothing o f note m a y be detected in the early stages ; later 
on, however , pus and project ions o f the tumour m a y be seen in the 
nasal cavities. On palpation o f the nasopharynx, the g rowth is felt t o 
be immobi le and o f ve ry firm consistence. 

D I A G N O S I S . — T h i s is not difficult in typical cases, though the condi t ion 
has t o be differentiated from a fibromucous polypus ; but the red colour , 
the immobi l i ty and the firmer consistence o f the tumour all serve t o 
distinguish a nasopharyngeal fibroma from a fibromucous po lypus which 
is o f a blue colour and is freely mobi le ; moreover , in the latter condi­
t ion there is never a history o f epistaxis. Sarcoma is the on ly other 
condi t ion likely t o be confounded with fibroma, but the former is o f a 
much softer consistence. 

P R O G N O S I S . — T h e prognosis is always grave ; for, though cases o f 
spontaneous involut ion have been met with, the ordinary course is for 
the tumour to progress ; and, t o be successful, an operat ion must be 
comple te and m a y accordingly be very formidable. After the age o f 
twenty-five, the tumour grows more slowly and operat ion is less likely 
to be fol lowed b y recurrence. 

T R E A T M E N T . — I f the g rowth is pedunculated it m a y be possible t o 
remove it b y means o f a strong wire snare passed through the nose. A s 
a rule, however , the base is b road and the tumour must be detached b y 
the use o f strong raspatories. Haemorrhage is apt t o be profuse, and 
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the entry o f b l o o d into the air-passages must be prevented b y the adop­
t ion o f the hanging-head ( R o s e ) posi t ion or preliminary t racheo tomy, or 
intratracheal ether anaesthesia m a y be used. 

W h e n the site o f origin is the spheno-ethmoidal region, the g rowth m a y 
be approached b y an incision along the lower margin o f the orbi t or 
outer side o f the nose (Moure 's operat ion) , or th rough the nose after 
enlargement o f the pyr i form aperture b y removal o f the ascending 
process o f the maxil la (Thomas Guthrie) . 

Should the base b e formed b y the basisphenoid, access m a y be 
gained through the mouth , the raspatories o f D o y e n and strong forceps 
o f Lube t -Barbon being used t o separate and twist ou t the tumour . 
Division o f the hard palate was formerly practised so as t o g ive better 
exposure, but the results were not satisfactory. 

SIMPLE TUMOURS. 

Enchondromata , exostoses, adenomata , cysts and angiomata, among 
the simple tumours, occur in the nasopharynx, bu t require no special 
description. 

MALIGNANT TUMOURS. 

Sarcomata and carcinomata occur in the nasopharynx. T h e y give 
rise t o nasal obstruct ion and haemorrhage, while earache and deafness 
are frequently present. A t a later stage ulceration takes place, wi th 
purulent discharge into the m o u t h and nose. T h e posterior g roup o f 
cervical glands tend t o b e c o m e enlarged in b o t h condi t ions , bu t this 
occurs at an earlier stage in carc inoma than in sarcoma. 

A P P E A R A N C E S . — T h e s e va ry considerably. Carcinoma m a y be present 
as a broad-based tumour similar t o fibroma ; bu t as carc inoma does 
not often occur before the age o f thirty, a mistake in the diagnosis should 
not be made . Sarcoma is m e t wi th at the same age as fibroma, bu t it 
is usually softer, and the cervical glands, which m a y be enlarged in 
sarcoma, are never affected in fibroma. 

DIAGNOSIS .—Catar rha l deafness, wi th neuralgia o f the inferior division 
o f the fifth nerve and unilateral immobi l i ty o f the palate, form a triad 
o f symptoms characteristic o f this disease (Ti l ley) . On the other hand, 
definite symptoms m a y be few or wanting. O f 46 cases studied at the 
M a y o Clinic, on ly 24 presented nasal symptoms such as obstruct ion, 
discharge, or epistaxis ; 11 compla ined o f earache, and 11 o f headache 
or pain in the neck and j a w (G. B . N e w ) . 

P R O G N O S I S . — T h e prognosis in bo th these forms o f malignant disease 
is bad. 

T R E A T M E N T . — T h i s should be operat ive if there is any hope that 
comple te removal is possible. R e m o v a l b y dia thermy deserves con­
sideration, and radium m a y be wor th a trial in sarcoma. R a d i u m has 
been favourably reported upon b y a number o f observers. 
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Section IV. 

T H E L A R Y N X . 

J . D . L I T H G O W . 

CHAPTER XXII. 

ANATOMY. 
T H E l a rynx is the essential organ o f v o i c e . I t consists o f a series o f 
articulated cartilages united b y l igaments, ac ted upon b y muscles , 
invested internally wi th mucous membrane , and having a special 
vascular, lympha t ic and nerve supply . I t has the fo rm o f an inverted 
triangular pyramidal tube (Fig. 8 1 ) . The adult male la rynx is larger 
than tlie female and propor t ionate ly longer in its antero-posterior 
diameter, whence appears the prominence , A d a m ' s apple . 

The larynx is situated anteriorly in the middle o f the neck , ly ing in 
front o f the lower part o f the pha rynx wi th which it communica tes . 

A b o v e , it is firmly a t tached t o the base o f 
the tongue and the h y o i d b o n e , while beloΛv 
it is cont inuous wi th the t rachea. I t has a 
wide range o f mobi l i ty which permits o f thc 
direct examinat ion and t reatment o f the 
respiratory t ract . 

The anterior and lateral aspects o f the 
la rynx are superficial, while its poster ior 
aspect is pharyngeal . In the median p lane , 
anteriorly, the la rynx lies beneath the skin 
and fascia. Passing backwards it is covered 
in turn b y the hyo thyreo id and cr icothyreoid 
muscles , the thyreoid b o d y , the inferior 
thyreoid plexus o f veins, and the s ternohyoid 
muscles . These structures are no tewor thy 
in connec t ion wi th such operat ions as 
l a r y n g o t o m y and t r acheo tomy . The c o m m o n 
carot id arteries ascend close t o the pos ­
terior borders o f the larynx, while laterally 

and alongside the arteries run the vagus nerves and internal jugular 
veins. 

Fig. 81. — General configura­
tion and position of larynx. (A) 
Larynx ; (B) Laryngopharynx ; 
(C) Trachea ; (D) CEsophagus. 
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Fig. 82.—Cartilage oí epiglot­
tis, α, Pits to receive lymphoid 
follicles. 

Cartilages. - The principal cartilages are five in n u m b e r : three single, 
the epiglott is , the thyreoid, and the cricoid ; and one paired, the ary­

tenoids. T w o paired cartilages o f less im­
portance are the corniculate and cuneiform 
cartilages o f Santorini and Wrisberg. 

Their form, omit t ing their muscular and 
l igamentous at tachments, which are referred 
to separately, is briefly as follows. 

The epiglottis (Fig, 82) is a thin leaf-like 
blade at tached be low t o the receding angle 
o f the thyreoid . I t 
forms the anterior 
wall o f the laryngeal 
vestibule. T h e mu­
cous folds from its 
lateral borders are 

cont inued laterafly towards the pharynx , and 
posteriorly towards the arytenoid region as the 
ary-epiglott ic folds. Its anterior aspect is free 
above and at tached be low. T h e epiglottis assists 
in diverting the food from the entrance o f the 
larynx. I t is, however , no t essential, as no 

ill effects fo l low its 
removal . 

The thyreoid car­
tilage (Fig, 83) is comparable to a half-open 
b o o k . Whi l e its anterior prominent angle 
forms A d a m ' s apple , its sides or alae are pro­
longed posteriorly t o form the superior and 
inferior cornua. 

The cricoid cartilage (Figs, 84 , 85) forms 
the basis o f the laryngeal framework. I t 
resembles a signet ring. I ts broad plate, 
surmounted b y the 

Fig. 83.—Thyreoid cartilage. 
Figure shows points of attach­
ment of: (1) Epiglottis; (2) 
Ventricular folds; (3) Internal 
thyreo-arytenoid muscles; (4) 
Vocal folds. 

Fig. 84. — Cricoid and ary­
tenoid cartilages, anterior view. 
(1) Vocal process of arytenoid ; 
(2) Cricoid ; (3) Facet on same 
for articulation with lower cornu 
of thyreoid ; (4 ) Muscular pro­
cess of arytenoid. (5) Position of 
attachment of crico-arytenoid-
eus lateralis to front of same. 

arytenoid facets, is 
p laced poster ior ly ; 
the sides o f the ring 
narrow d o w n (at the 

expense o f its upper border) t o the shallow 
anterior por t ion. On the lateral aspects are 
facets for the inferior cornua o f the thyreoid. 

The arytenoid cartilages (Figs, 84, 85, 86) 
are three-sided pyramids . T h e base o f the 
pyramid forms the concave cricoid facet . T h e 
anterior angle forms the voca l process, and 
the lateral angle the muscular process . T h e 
medial surface flanks the glott is . Surmounting 
them are the cartilages o f Santorini. T h e cartilages o f Wrisberg lie in 
the ary-epiglott ic folds. 

Fig. 85.—Cricoid and arytenoid 
cartilages, posterior view. ( i ) 
Area of attachment of arytenoid­
eus muscle; (2) Of crico-aryte-
noideus posticus ; (3) Of median 
raphe of pharynx ; (4) Thyreoid 
facet (3 ία Fig. 84). 
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Muscles.—^The extrinsic muscles o f the larynx are : the s ternothyreoid, 
thyreohyoid , inferior constr ictor o f pharynx and s tylopharyngeus. T o 
what extent these have a function proper to the larynx is doubtful , 

but the inferior constrictor o f the 
pharynx is p robably auxiliary t o the 
cr icothyreoid . (Figs. 87, 88.) 

The intrinsic muscles, o f which the 
arytenoideus alone is unpaired, m a y be 
physiological ly grouped as fol lows : — 

Openers of the glottis : Posterior cr ico­
arytenoid muscles . 

Closers of the glottis : Lateral cr ico­
arytenoid m u s c l e s ; arytenoideus (trans­
verse and obl ique) ; thyreo-arj^tenoids. 
These muscles also diminish the elasticity 

or tension o f the voca l cords on phonat ion . Cricothyreoids ; these 
muscles also increase the elasticity or tension o f the voca l co rd on 
phonation. 

In order t o appreciate the significance o f an abnormal posi t ion o f the 
voca l cord , a clear concept ion is necessary bo th o f the potential indi­
vidual act ion o f each muscle concerned, as well as o f its associate-act ion. 

Fig. 86.—Arytenoid cartilages (en-
larged), posterior view. ( i ) Arytenoid­
eus muscle ; (2) Orico - arytenoideus 
lateralis ; (3 ) Crico-arytenoideus pos­
ticus; (4 ) Processus vocalis. 

Fig. 87.—Muscular attachments of larynx, 
side view. ( i ) Anterior belly of digastnc; 
(2) Thyreohyoid ; (4, 5, 6) Inferior, middle 
and superior constrictors of pharynx. 

Fig. 88.—Muscular attachments of larynx, pos­
terior view. (1) Superior constrictor of pharynx; 
(2) Stylohyoid; (3 and 4) Inferior and middle 
constrictors of pharynx; (5) Posterior belly of 
digastric. 

The jjosterior crico-arytenoid {Figs. 89 , 90) arises f rom the posterior 
surface o f the cr icoid cartilage : the fibres converge upwards and laterally 
t o their tendinous insertion in to the posterior aspect o f the muscular 
process o f the arytenoid cartilage {see Fig, 86) . I ts act ion is t o open 
the glott is . W h e n the muscle contracts it draws the muscular process 
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of the arytenoid cartilage backwards ; the voca l process passes laterally ; 
at the same t ime a gliding m o v e m e n t is impar ted t o the cartilage as 
a who le . 

Figs. 89, 90.—To show action of pos­
terior crjco-arytenoideus muscle (dia­
grammatic). In Fig. 89 the muscle (4) 
is at rest, the vocal process (2) is point­
ing medially, the muscular process (3) lies 
farther to the side, and the vocal cords 
(1) are only slightly separated. In 
Fig. 90 the muscles are contracted, the 
conditions are reversed, and the glottis 
is widely open. 

The lateral or ico-arytenoid muscle {Fig, 91) arises f rom the superior 
border o f the cricoid cartilage and runs obl iquely backwards and upwards 
to its insertion into the front o f the muscular process o f the arytenoid . 

Fig. 91.—Showing action of 
crico-arytenoideus lateralis mus­
cle, (a) The muscle at rest—the 
glottis is open and the vocal pro­
cesses are separated (note the 
posterior approximation of the 
arytenoids due to the action of 
the arytenoid eus) ; (δ) The mus­
cle in action—the vocal processes 
are approximated and the glottis 
is closed. 

I t is the opponen t o f the posterior cr ico-arytenoid. I ts act ion is t o assist 
in closing the glott is ; this is b rought abou t b y the rotat ion o f the muscular 
process forwards, and o f the voca l process medial ly . 

The arytenoideus muscle : This median and unpaired muscle arises f rom, 
and is inserted into, the ho l low posterior 
surface o f the t w o arytenoid cartilages. I ts 
fibres interlace diagonal ly {Fig, 92) . I ts 
act ion is t o assist in the closing o f the glott is 
b y approximat ing the arytenoid cartilages. 

There is a sphincter-like arrangement o f 
muscular fibres in the aryteno-epiglott ic folds 
which b y its contract ion tends to close the 
vestibule o f the larynx. This is called the 
aryteno-epiglottideus. 

The cricothyreoid muscle, which is fan-
shaped, is situated in the antero-inferior 
part o f the larynx. Arising from the inferior border and cornu o f the 
thyreoid, its fibres converge downwards and forwards to be inserted 

Fig. 92.—Posterior view of ary­
tenoids showing muscular arrange-
ment of arytenoidei. 
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Figs. 93, 94.—Show the action of the cricothyreoid muscles, 
Fig. 93 at rest, Fig. 9-i in action. (1) Thyreoid cartilage : 
(2) Arytenoid; (3) Cricoid; (4) Cricothyreoid muscle. In 
Fig. 94 note the approximation of the large cartilages 
anteriorly by the shortening of the muscle, the backward 
movement of the arytenoid, and the lengthened vocal cord. 

in to the front o f the cr icoid, close t o its fellow o f the opposi te side (Figs, 
93, 94) . The muscle acts b y approximat ing the cricoid and thyreoid 
anteriorly, whereby the interval between the postero-superior border o f 
the cr icoid, upon which the arytenoids are situated, and the receding 

angle o f the thyreoid, is 
lengthened. The vocal 
cord , which runs between 
these t w o points , is thus 
stretched (Figs, 95 , 96 ) . 
T h e individual effect o f 
this is to raise the voca l 
pi tch. Further, the mus­
cle opposes the tendency 
to shortening in act ive 
contracture o f the muscu­
lar constituents o f the 
cord in phonat ion . 

T h e thyreo - arytenoid 
muscle : This pair o f mus­
cles flanks the glottis and 

forms the bulk o f the voca l co rd . Its medial fibres, triangular in appear­
ance on coronal section (Figs. 97 , 98, 99) , intrude into the split lamina 
formed b y the lateral surface o f the inferior thyreo-arytenoid l igament, 
to which they are firmly attached. The mucosa o f the inner free edge 
o f the ligament is 
glandless, and con­
sists o f a few layers 
of squamous epithe­
lium applied almost 
directly to the liga­
ments. The mus­
cular, elastic-tissue 
and epithelial ele­
ments constitute the 
vocal cord , and vi­
brate in phonation 
as one . The muscle 
as a whole is also a 
closer o f the glottis. 

The special mus­
cles o f phonat ion are 
the thyreo-arytenoid 
and its opponent the Figs. 95, 96.—show the mechanical principle involved in Figs. 93, 94. 

cricothyreoid. T h e y ^""^^^'^ ^ '̂"^ ^' '^ ^''"^ 
modi fy the elasticity 
of the voca l cord , and so determine the pi tch o f the vo ice . The effect 
o f the predominant contracture o f the thyreo-arytenoid is t o lower the 
pi tch o f the vo ice , while that o f the cr icothyreoid is t o raise it. In 
singing, the greater expiratory effort required to swell o n a note has a 
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Figs. 97, 98.—Show the twisting or rotary vibration of the thyreo-
arytenoids in phonation. Note tlie opening and closing of the glottis 
thereby produced. (F.V.C.) False vocal cord; (T.V.C) True vocal 
cords. 

tendency to sharpen the pi tch ; that is compensa ted for b y increased 
contracture o f the thyreo-arytenoid musc le . 

Ligaments—These m a y be d iv ided into the extrinsic and intrinsic 
l igaments. The for­
mer connec t the 
larynx as a whole 
to adjoining struc­
t u r e s , w h i l e t h e 
latter unite the 
individual laryngeal 
cartilages one to 
another. Some o f 
the ligaments con­
nect these struc­
tures directly to­
gether in the form 
of a synchondrosis 
—for example , the 
extrinsic cricotra-
cheal l igament—or 
in the form o f the 
capsular l igament o f a jo in t , as in the case o f the pivot- l ike c r ico 

thyreoid ar t iculat ion; while others connec t 
the cartilages across an intervening space, 
as does the extrinsic thyreohyo id l igament . 

T h e ligaments are so named as t o in­
dicate which structures they c o n n e c t ; it 
suffices, therefore, t o name them and recall 
any poin t o f special interest. 

T h e hyothyreoid ligament is membranous 
in the medial por t ion and l igamentous later­
ally where it unites the superior cornu of 
the thyreoid to the hyo id . Where these 
t w o port ions fuse, the internal laryngeal 
nerve and superior laryngeal artery pierce 
the membrane before entering the larynx. 
In this posi t ion the nerve is injected for 
local anaesthesia. 

The cricothyreoid ligament, in addit ion to 
being the capsular l igament o f the inferior 
cornu, forms the elastic cr icothyreoid m e m ­
brane. The small lymphat ic gland on its 
surface (see Fig. 101) m a y show evidence o f 
late induration in connect ion with cancer 
o f the voca l cords . The membrane is super­
ficial in the middle line and, through it, 
ready access to the subglot t ic region m a y 
be gained ( in tercr ico thyreotomy) . 

The crico-arytenoid ligament surrounds the base o f the arytenoid , 

Fig. 99.—Larynx, coronal section, 
seen from behind in mid-glottic 
region. (1) Epiglottis; (2; Ary-
epiglottic fold; (3) Ventricular 
fold; (4) Vocal fold; (5) Cricoid 
cartilage ; (6) Cricothyreoid mem­
brane ; (7) Internal thyreo-arytenoid 
muscle; (8) Ventricle of larynx 
(Morgagni); (9) Thyreoid cartilacre. 
(10) Tubercle or cushion of epi­
glottis. 

11 
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forming a capsule sufficiently elastic t o admi t o f a free range o f 
mobi l i ty . 

The thyreo-epiglottic ligament has the form o f a median fibrous band . 
The superior thyreo-arytenoid ligament is the name given t o the fibrous-

tissue componen t o f the ventricular band or false voca l co rd (see 
Fig, 97) . 

The inferior thyreo-arytenoid ligament forms the ye l low elastic and 
connective-tissue elements o f the true voca l cord . T h e predominance 
o f elastic fibres admits o f its synchronous vibrat ion wi th the muscular 
element o f the cord in phonat ion. The l igament is split laterally and 
forms a double lamina which embraces the muscle and is firmly at tached 
to it (Figs. 9 7 - 1 0 0 ) . This is o f interest from the fact that the l igament is 
virtually an elastic epimysium to the chief componen t o f the v o c a l c o r d . 
The function o f the l igament is the accurate linear registration o f the lips 
o f the glottis in phonat ion . 

Arterial Supply. The larynx is supplied b y the three fol lowing 
paired arteries : T h e superior laryngeal, 
a branch o f the superior thyreoid, pierces 
the thyreohyo id membrane jus t in front 
o f the superior cornu o f the hyo id , where 
it supplies the adjacent parts ; it is a c c o m ­
panied b y the superior laryngeal nerve. T h e 
cr icothyreoid artery splits into t w o branches, 
one perforating the cr icothyreoid membrane , 
and the other anastomosing with that o f 
the opposi te side. T h e inferior laryngeal 
artery, a branch o f the inferior thyreoid , 
enters the larynx behind the cr icothyreoid 
articulation, accompanied b y the recurrent 
laryngeal nerve, and supplies the v o c a l 
cords . 

Veins.—These are the superior, middle 
and inferior laryngeal. T h e y drain into the 
upper, middle and inferior thyreoid veins, 
closely following the arteries o f the same 
name. 

Lymphatics.—The system consists o f a 
network o f capillaries in the submucosa , and 
the lymphat ic trunks into which they open . 
The supraglottic ne twork o f its respective 
side collects into several large trunks which 

follow the course o f the superior laryngeal artery through the thyreo­
hyo id membrane ; it drains into the superior deep cervical glands which 
lie on the internal jugular vein about the bifurcation o f the c o m m o n 
carotid (Fig. 101). 

The network o f the voca l cords appears bo th experimental ly and 
clinically t o be a comparat ive ly closed system, as p igmented fluids after 
injection remain localized, and cancer o f the cord is for some t ime 
confined to this system—there being no early involvement o f the glands. 

Fig. 100.—Larynx, vertical med­
ian section, seen from left side. (1) 
Epiglottis ; (2) Adipose tissue ; (3) 
Thyreoid cartilage; (4) Ventricle; 
(5) Vocal cord or fold ; (6) Crico-
tliyreoid membrane: (7, 8) Cricoid 
cartilage; (9) Respiratory glottis, 
showing submucous position of 
arytenoid cartilage ; (10) Ary­
tenoideus muscle ; (11) Ventricular 
fold or false vocal cord ; (1 2) Cor­
niculate cartilage (Santorúii) ; (13) 
Cuneiform cartilage (Wrisberg). 
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T h e y m a y , however , drain indirectly through the upper g roup or th rough 
the cr icothyreoid membrane into the small gland which lies o n it. T h e 

subglot t ic lymphat ics , somewhat less dense 
than the supraglott ic , converge laterally t o 
the back o f the cricotracheal membrane^ 
whence o n emergence they drain in to the 
chain o f glands around the recurrent laryn­
geal nerve, thence into those lying o n the 
internal jugular vein. 

Nerves .—The nerves o f the la rynx (Fig, 
101) are the superior laryngeal nerve and the 
recurrent branch o f the vagus (i .e. , inferior 
laryngeal nerve) . T h e m o t o r fibres have 
c o m m o n origin wi th those o f the glosso­
pharyngeal and bulbar por t ion o f the spinal 
accessory nerve in the nucleus ambiguus . 

T h e superior laryngeal gives off an inter­
nal branch which pierces the thyreohyoid 
membrane and supplies wi th c o m m o n sen­
sibility the mucosa o f the superior part o f 
the larynx. Pain induced b y the external 
palpat ion o f this sensory nerve m a y lead t o 
erroneous conclusions if its nature is n o t 
recognized, while subcutaneous injections o f 
a lcohol , etc. , into the t runk o f the nerve in 
this ne ighbourhood has p roved o f value in 
comba t ing the intense dysphagia o f phthisis 
laryngea. Its external branch is m o t o r to 
the cr icothyreoid muscle and has sensory 

Fig. 101.—Nerves and lymphatics of 
larynx. (1) Hyothyreoid membrane ; 
(2) Small lymphatic gland over front 
of cricothyreoid membrane, and lym­
phatics draining into i t ; (3) Crico­
tracheal membrane; (4) Recurrent 
laryngeal nerve ; (5) Lower group of 
lymphatic glands ; (6) Cricothyreoid 
membrane; (7) Bifurcation of com­
mon carotid artery ; (8) Qroup of 
glands at bifurcation, with lymphatics 
draining upper region of larynx ; (9) 
Superior laryngeal nerve, with inter­
nal (sensory mostly) and external 
(motor to cricothyreoid) divisions. 

Fig. 103.—To show relation of right and left recur­
rent laryngeal nerves to trachea (T) and oesophagus 
(O). (L and R) Left and right recurrent laryngeal 
nerves; (QV) Cervical vertebra; (TG) Thyreoid 
gland. 

fibres which pierce the cr icothyreoid m e m ­
brane and supply the subglot t ic area (in 
conjunct ion with the recurrent). T h e right 
recurrent laryngeal branch loops round 

runs up the side o f the oesophagus, pass­
ing under the inferior border o f the inferior constr ic tor o f the 

Fig. 102.—To show the comparative 
course of the right and left recurrent 
laryngeal nerves (back view). (1) Left 
recurrent laryngeal; (2) Left vagus ; 
(3) Left common carotid artery ; (4) 
Left subclavian artery ; (5) Aorta ; 
(6) Left bronchus; (7) CEsophagus ; 
(8) Right bronchus; (9) Innominate 
arterv; (10) Right subclavian artery ; 
(11)" Trachea ; (1 2) Right vagus ; 
Cl 3) Right recurrent laryngeal. 

the subclavian ar tery and 
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FÍÍ;. 104,—Pharyngeal aspect of the larynx, 
seen from behind. (1) Greater cornu of hyoid 
bone; (2) Ary-epiglottic ligament; (3) Vocal 
fold (cord) ; (4) Glottis ; (5) Superior cornu of 
thyreoid cartilage; (6) Sinus pyriformis; (7) 
Cut through posterior wall of laryngopharynx ; 
(8) TJie ' party-wall' or anterior (cricoid) wall of 
the laryngopharynx; (9) Comiculate cartilage 
(Santorini); (10) Cuneiform cartilage (Wrisberg) ; 
(11) Ventricular fold (false vocal cord) ; (l 2) 
Ventricle of larynx (Morgagni); (13) Cushion of 
epiglottis; (14) Epiglottis; (15) Lingual tonsil. 

pharynx to penetrate the larynx behind the cr icothyreoid articulation 
{Fig. 102) . That o f the leji side arises lower d o w n , and loops round 

the aorta to ascend b c t A v e e n the 
oesophagus and trachea {Fig. 103) . 
E a c h recurrent laryngeal nerve sup­
plies the intrinsic muscles o f the 
larynx, including sometimes the 
arytenoideus, and each communi ­
cates Avith the superior laryngeal 
sensory nerve supplying the sub­
glot t ic region. 

The Pharyngeal Aspect of the 
Larynx (Pars Laryngea). — The 
supraglottic and extrinsic port ions 
o f the larynx are developmental ly 
part o f the pharynx. The upper 
port ion o f the pharyngeal aspect 
o f the larynx is situated behind 
and be low the base o f the tongue 
{Fig. 104) . I t comprises, f rom before 
backwards, the epiglottis wi th its 
lingual, pharyngeal and arytenoid 
folds o f mucosa , and the superior 
aperture o f the larynx which these 
latter folds enclose. The lower 

port ion appears as t w o lateral pyr i form diverticula o f the pharynx 
flanking the crico-arytenoid region, 
or party-wall o f the laryngeal 
pharynx, the upper and lateral wall 
o f which is in part formed b y the 
hyothyreoid membrane (seen in 
Fig. 104). The mucosa all over 
the pharyngeal aspect is loosely 
at tached b y means o f an elastic 
submucosa, an arrangement admit­
ting o f considerable oedema. W h e n 
this occurs on the lateral aspect o f 
the ary-epiglottic folds, these m a y 
be pressed inwards t o a dangerous 
degree, so as more or less to 
obliterate the vestibule {Fig. 105) . 

The Interior of the Larynx, 
which extends from the superior 
aperture t o the lower border o f the 
cricoid cartilage, m a y be divided 
from a b o v e downwards into three 
regions—namely, the vestibule, the 
fflottis and the subglott ic region. '̂ÍÍ7. 1 0 5 . — T O show loose attachment of 
^ . , , , 1 . 1 mucosa around the vestibule (acute sei)tic 

It IS enveloped b y mucosa which oedema). 

Αι·" 
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is cont inuous a b o v e with that o f the pharynx , and be low wi th that o f 
the trachea. 

The superior aperture and the vestibule present a funnel-shaped 
appearance o n coronal section (see Fig. 99 ) . 
The anterior wall o f the vestibule is long and 
is formed b y the epiglottis ; its lateral walls 
are formed b y the slope o f the ary-epiglot t ic 
folds towards the free border o f the ven­
tricular bands. The posterior wall is short 
and corresponds t o the arytenoid cartilages 
and the inter-arytenoid fold. T h e fibro-elastic 
ventricular bands run from their anterior 
a t tachment at the receding angle o f the 
thyreoid t o the arytenoids behind. T h e ven­
tricular band forms the roof o f a bilateral 
divert iculum, the ventricle o f the larynx 
(Morgagni) , the floor being formed b y the 
upward slope o f the voca l cord . Seen on 
coronal section (Fig. 106), the ventricle with its spindle-shaped entrance 
is roughly triangular. F r o m the anterior part o f the ventricle there 

Fig. 106.—To show form of ven­
tricles on coronal section. 

Fig. 107.—Horizontal section of larynx 
tlirough level of ventricles. (1) Arytenoideus 
nniáde; (2) Thyreoid cartihige; (3) Vocal 
fold (cord); (4) Arytenoid cartilage. 

Fig. 108.—Horizontal section of larynx 
above ventricular band. (1) Arytenoideus 
muscle: (2) Arytenoid cartilage; Vs; Vocal 
fold (cord); (4) Appendix of ventricle; 
(5) Ventricular fold (false vocal cord) ; 
(6) Thyreoid cartilage. 

extends upwards a bUnd saccule, the appendix , into wh ich open the 
ducts o f m a n y o f the glands concerned in the lubricat ion o f the voca l 
cords (Figs. 107, 108) . 

The anterior two-thirds o f the glottis is flanked b y the voca l cords , and 
the posterior third b y the voca l processes and medial surfaces o f the 
arytenoid cartilages. These 
portions are called respec­
t ively the voca l and respira­
tory glott is . W h e n closed, 
as in phonat ion, the glottis 
is a mere chink (Fig. 109) ; 
but when widely open, as in 
deep inspiration, it takes the 
form o f an heraldic lozenge whose base is t runcated " (Fig. 110) . T h e 
form o f the lumen o f the larynx under various condi t ions is noted 
in Fig. 111 . The poster ior wall o f the glottis, being freely supplied with 

Fig. 109.-aiottis on 
phonation. 

Fig. 110.-Glottis on 
inspiration. 
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sensory nerves, is a frequent source o f the persistent cough in certain 
laryngeal affections. 

The vocal cords are at tached in front t o the receding angle o f the thyreoid 
cartilage, jus t be low and slightly medial t o the ventricular bands , and 
run backwards a distance o f abou t one inch to be inserted into the voca l 
processes o f the arytenoid cartilages (see Figs. 99, 100) . Physiological ly 
the term voca l cord includes the epi thel ium-covered free margin, the 
inferior thyreo-arytenoid l igament, and the internal thyreo-arytenoid 
muscle which flanks it. 

The subglottic region o f the larynx, as seen on coronal sect ion, is in 
the form o f an inverted funnel : the sides are formed b y the sloping 
cr icothyreoid l igament, and its apex b y the incurving o f the voca l cords 
to the glottis, while its broad base is cont inuous with the trachea b e l o w . 

d e 

Fig. 111.—The aperture of the glottis seen on coronal section in : (a) Deep inspiration ; 
'&) Quiet inspiration ; (c) Cadaveric position; (d) Phonation: (e) Closed glottis for chest 
ixation (as in striking with upper extremit}^, and in swallowing; (/) False cord phooa-
tion (vocal strain). 

Its anterior wall is formed, from a b o v e downwards , b y the thyreoid 
cartilage, the cr icothyreoid membrane and the narrow por t ion o f the 
cr icoid cartilage ; the posterior wall is formed entirely b y the broad plate 
o f the cr icoid. 

T h e mucosa and its submucous layer va ry in different regions o f the 
larynx. In such regions as are no t liable to friction, the epi thehum is o f 
the columnar ciliated variety ; but this is replaced in certain por t ions of 
the vestibule and over the voca l cords , b y the stratified squamous t y p e . 
The mucosa o f the interior o f the la rynx is somewhat firmly b o u n d d o w n 
t o the subjacent tissue b y a fibro-elastic ne twork which contains numerous 
mucous glands which open on the surface o f the mucosa . In the sub­
glot t ic region, however , and surrounding the upper aperture, the laxi ty 
o f this layer admits o f a dangerous degree o f oedematous infiltration 
(see Plate XI, 2 , p . 176, and Fig. 105) . The mucosa along the free 
margin o f the voca l cord is represented b y several layers o f squamous 
epithelium separated from the l igaments b y a few narrow, longitudinal 
lympha t ics . 
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CHAPTER XXIII. 

EXAMINATION. SYMPTOMATOLOGY. 
GENERAL THERAPEUTICS. 

INDIRECT LARYNGOSCOPY. 

T H E O R E T I C A L knowledge alone will no t g ive facility in the examinat ion 
of the larynx. This will on ly be attained b y pat ient and cont inued 
practice. T h e laryngoscope is familiar and need n o t b e descr ibed. In 
addit ion there should be p rov ided a tongue-c lo th , a spirit-lamp and, for 
except ional use, a laryngeal p robe and a suitable spray containing a 
5 per cent solution o f cocaine . 

The opt ical principle involved in l a ryngoscopy is that when a ray o f 
light impinges o n a polished surface it is reflected in the plane o f incidence 

Aboue 

Fig. 112.—Diagrammatic sclieme to illustrate optical principles involved in indirect 
laryngoscopy. Note the apparent position of the larynx behind the mirror surface, the epiglottis 
above, and the arytenoids below, where the right and left cords diverge. Compare this with 
the actual line of vision as bent to a right angle by the mirror. 

at an angle equal t o the angle o f incidence. T h e appl icat ion o f this 
principle to l a ryngoscopy will be apparent from Figs, 112, 113, 114, 
which indicate the partial vertical, bu t the absence o f any lateral, trans­
posit ion o f the laryngeal image. Thus , the anterior por t ion o f the larynx 
as represented b y the epiglottis appears in the upper part o f the mirror . 
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while the posterior or arytenoid region is seen in the lower ; and between 
them, converging vertically from the patient 's right and left t o the anterior 
commissure, are the voca l cords o f their 
respective sides. 

P r a c t i c a l C o n s i d e r a t i o n s . — F o r the 
me thod o f employ ing 
i n d i r e c t illumination 
the reader is referred 
to p . 20. Once the 
frontal mirror is in 
posi t ion and the light 
properly directed on 
the patient 's lips, the 
laryngeal mirror, held 
in the right hand after 
the manner o f a pen, 
with the reflecting sur­
face downwards and 
forwards, is h e a t e d 
over the flame o f the 
spirit-lamp until the moisture which has condensed 

on its surface has evaporated. I t is n o w suitably warmed for introduc­
tion, but should first be tested against the bah of the left t humb . A 
useful me thod o f preventing the moisture condensing on the mirror is t o 
rub the surface with a d a m p cake o f soap. The surface is then cleaned 
with a small port ion o f dry linen. W h e n the surface is clean the mirror 
is ready for use ; no heating is necessary. The patient is requested to 

Fig. 113. —Shows In 
sirapUfied form the same 
image as shown in Fig. 
112, seen from the front. 

Fig. 114.—Sliows actual anatomical 
details seen on sagittal section, for 
comparison with Fig. 112. 

Fig. 115.—Shows the practical application of Figa. 112-14. Compare with Fig. 113. 

protrude his tongue as far as possible. The anterior part o f the tongue 
is wrapped in the cloth, a port ion o f which should lie between that organ 
and the lo%ver incisors. The tongue is now held firmly in posi t ion b y the 



INDIRECT LARYNGOSCOPY 169 

left hand. The patient is requested to breathe quietly while tlie mirror 
is passed towards the back o f the oropharynx , care being taken to 
prevent contac t with the tongue, hard palate, fauces, or posterior 
pharyngeal wall , wi th merely the anterior surface o f the uvula resting 
l ightly on the back o f the mirror. T h e light illuminates the mirror and 
in it is seen the laryngeal image wi th the cords more or less wide ly 
abduc ted (Fig. 115), mov ing gent ly laterally and medial ly with each 
inspiration and expiration, and be low them the trachea ; sometimes 
even its bifurcation m a y be visible. 

The patient is next requested t o phonate ' e h ' , when the voca l cords 
approximate , closing the glott is . The relative mobi l i ty o f the cords 
m a y further be tested b y requesting the patient t o laugh gent ly, when 
any difference in speed between the m o v e m e n t o f the t w o cords is readily 
noted. T o bring the 
anterior par t o f the 
larynx more into v iew 
the mirror should b e 
held slightly towards 
the vertical, the pa­
tient 's head being 
tilted backwards . T o 
bring the arytenoid 
region more into pro­
minence the patient 's 
head is inclined for­
wards, the mirror ap­
proaching the horizon­
tal. 

W h e n a general sur­
vey o f the larynx has 
been made , the mirror 
should be withdrawn 
a n d t h e p a t i e n t ' s 
tongue released. After 
a moment ' s pause a 
more detailed inspec­
tion follows, when such 
points as the general 
colour o f the mucosa , 
whether normal or in­
dicative o f anaemia or 
congest ion, can be made 
out . Different parts o f the la rynx m a y then be reviewed seriatim. 
These will be readily recognized after a glance at Figs. 115, 116. The 
actual colours must be seen to be appreciated. The voca l cords , on 
the other hand, are immediate ly recognizable b y their whi te , pearly 
appearance, somewhat red-tinted in the case o f professional voice-users . 
T o complete the examinat ion, the region o f the lingual tonsil and 
pyriform sinuses should be inspected. 

Fig. 116.—The laryngeal image as seen in Fig. 115, enlarged and 
in more detail. (1) Lingual tonsil; (2) Vallecula, right side; 
Í3) Middle glosso-epiglottic fold; (4) Lateral glosso-epiglottic 
fold ; (5) Cushion of the epiglottis ; (6) Right vocal cord (fold); 
(7) False cord (ventricular fold) of same side; (8) Ventricle 
between them ; (9) Upper prolongation of ventricular fold (fossa 
innoininata) ; (10) First ring of the trachea; (11) Sinus pyri­
form is ; (12) Tosterior surface (muscular angle) of arytenoid 
cartilage; (13) Ridge due to projection of upper posterior edge 
of cricoid cartilage; (14) Interarytenoid region; (15) Salient of 
corniculate cartilage (Santorini), and ( 1 6 ) Salient of cuneiform 
cartilage (Wrisberg), both enclosed in the (l 7) Ary-epiglottic fold ; 
(18) Hyoid fossa; (19) Pharyngo-epiglottic fold of left side; 
(20) Cricoid cartilage (narrow submucous surface); (21) Crico­
thyreoid membrane; (22) Subglottic and submucous view of 
thyreoid cartilage ; (23) Epiglottis, thin edge of laryngeal aspect. 
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D I F F I C U L T I E S E X P E R I E N C E D IN L A R Y N G O S C O P Y . 

Difficulties produced by the Tongue.—Occasionally a patient is me t 
with w h o cannot put out his tongue ; this makes it impossible t o ca tch 
hold o f it, and it must accordingly b e depressed with a spatula. A 
c o m m o n mistake with beginners is t o a t tempt to pull ou t still farther a 
tongue which is already extruded as far as possible, or t o pull the t ip 
d o w n and so excoriate its under surface on the sharp edges o f the incisor 
teeth. This difficulty should be obvia ted b y protect ing the tongue 
from the teeth as a b o v e noted , a small por t ion o f the c loth being inserted 
between the edge o f the lower incisors and the under surface o f the 
tongue, as a protect ion t o the latter. B o t h these mistakes are fatal t o 
successful l a ryngoscopy . 

Errors in Introducing the Laryngeal Mirror.—A c o m m o n mistake is t o 
place the mirror t o o far forward on the soft palate ; if this is done , on ly 
the epiglottis and the back o f the tongue are seen. The cause o f this 
mistake is p robab ly that the beginner has difficulty in seeing the uvula 
owing t o the arching o f the tongue ; in such a case he should ask the 
patient t o say ' a h ' ; this causes the palate t o rise, and he should then 
have no difficulty in placing the mirror on the uvula. 

Holding the Breath on the part of the Patient.—Some people have a 
tendency t o hold the breath during the examinat ion and at the same 
t ime t o contract the muscles o f the throat , thereby rendering it impossible 
to obtain a v iew o f the larynx ; this can be o v e r c o m e b y making the 
patient breathe deeply and audibly, or else pant . 

Hyperaesthesia of the Pharynx.—If this is at all marked it m a y make 
la ryngoscopy exceedingly difficult, bu t it can generally be obv ia ted b y 
painting the uvula and soft palate wi th a 5 per cent solution o f cocaine . 

Overhanging Epiglottis.—If this is no t very pronounced , it can generally 
be ove rcome b y asking the patient t o sing high-pitched ' e h ' or t o 
take sharp panting inspirations, or else to make him laugh. I f these 
manoeuvres fail, it will be necessary, after spraying the epiglottis wi th a 
5 per cent solution o f cocaine , to hold it forward with a laryngeal p robe ; 
the mirror is then held in the left hand, and the patient controls the 
tongue himself. 

Direct Laryngoscopy is referred t o in the section on P E R O R A L E N D O ­
SCOPY ( p . 231) . 

SYMPTOMATOLOGY. 
Interference with Phonation is one o f the mos t c o m m o n s y m p t o m s in 

affections o f the larynx ; it m a y va ry from slight huskiness t o comple te 
aphonia. I t must be remembered, however , that marked changes in the 
larynx, such as certain forms o f paralysis or the presence o f new growths , 
m a y be unat tended b y alteration in the v o i c e . The employmen t o f the 
laryngoscope is imperative in all cases in which the s y m p t o m o f hoarse­
ness tends to persist. N o t on ly m a y an early diagnosis o f grave laryngeal 
disease—e.g., tubercle and malignant g rowth—be made b y this means , 
but the detect ion o f voca l -cord paralysis will p rovide information 
justifying further investigation as t o the existence o f aneurysm, 
pu lmonary tubercle, intrathoracic neoplasm, or central nerve disease. 
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Dyspnoea due t o laryngeal affections is less c o m m o n l y me t with and 
is usually a s y m p t o m o f acute disease ; bu t where stenosis o f the larynx 
develops gradually, remarkable tolerance is established, and breathless-
ness m a y be observed on ly on exert ion. 

Pain is not a very c o m m o n s y m p t o m ; in acute catarrh, a feeling of 
rawness is complained o f ; in malignant disease, pain shoot ing up to 
the ears is a frequent s y m p t o m ; in superficial ulceration, especially o f 
the epiglottis, there m a y be severe pain and ext reme dysphagia . 

Cough is no t a c o m m o n s y m p t o m , and expectora t ion, when due to 
laryngeal disease, is usually scanty. 

Haemorrhage m a y occur in the larynx, but is ve ry unusual, and is then 
small in quanti ty. A possible source o f origin should be looked for else­
where—in the trachea, lungs, nose or nasopharynx. 

Difficulty in Swallowing, with or wi thout dysphagia, comes under 
the notice o f the laryngologist when the seat o f the obstruct ion is referred 
to the cervical region. T h e c o m m o n site in these cases is t o be found 
either in the part o f the pharynx which lies behind the cr icoid cartilage 
{pars laryngea pharyngis), or immediate ly be low this area, in the upper 
end o f the oesophagus itself. T h e condi t ion which perhaps is mos t 
frequently met with is a squamous-celled epithel ioma. T h o u g h it occurs 
in b o t h sexes, the majori ty o f the patients are w o m e n , the greater number 
o f w h o m are affected at or before middle life. Further, as the symptoms 
are often complained o f over a considerable period o f t ime, there is a 
tendency on the part o f the physician t o regard these patients as o f a 
neurotic temperament and consequent ly t o treat them upon wrong lines. 
It ought , therefore, t o be borne in mind that no treatment should be 
adopted in these cases until a la ryngoscopic examinat ion is made , and 
if this fails t o reveal any pathological condi t ion, then X - r a y examinat ion 
with bismuth drink, fol lowed b y oesophagoscopy, should be carried ou t 
before a diagnosis is made . 

GENERAL THERAPEUTICS. 

Inhalations are frequently prescribed in the t reatment o f diseases of 
the larynx ; a teaspoonful o f the drug which has been ordered is added 
to a pint o f boil ing water, which has been poured into a wide-mouthed 
quart jug ; the water is a l lowed t o coo l t o abou t 140° F . (this will take 
about five minutes) , and the steam is then inhaled, a towel being wrapped 
round the j u g and the patient 's head. T h e patient should remain in a 
warm r o o m for an hour after each inhalation. 

Modern developments in inhalation therapy have taken place on the 
Continent and elsewhere. The major i ty o f spas and mineral bathing 
establishments n o w include wha t is known as an Inhalator ium, in which 
applications o f mineral waters, oils, e tc . , are applied b y means o f a ve ry 
fine spray. This is usually delivered through compl ica ted apparatus, 
the ob jec t o f which is t o obta in as fine a spray as possible . I t is used 
no t only in diseases o f the larynx, trachea and bronchi , bu t is also o f 
considerable value in cases o f paranasal sinusitis. 

Sprays m a y also be ordered and, though mos t o f the fluid remains in 
the pharynx, some o f it undoubted ly reaches the larynx, especially i f the 
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patient inhales deeply during the procedure . T h e sprays m a y be watery 
or oi ly ; for the latter an atomizer or aerizer must be e m p l o y e d . 

Direct Applications to the Larynx.—Both fluids and powders m a y be 
introduced directly into the larynx under the guidance o f the laryngeal 
mirror ; but the procedure, though easy t o the expert , is no t usually 
successful when performed b y the beginner. In the case o f fluids, a 
laryngeal syringe m a y be used, and it is advisable to select one which 
has a very small terminal orifice, so that it is easy to control the amount 
o f fluid injected. Powders are puffed into the larynx b y means o f a 
laryngeal insufflator. The technique is similar in the t w o cases : the 
laryngeal mirror is held in the left hand, while the patient himself 
controls the tongue. The laryngeal syringe or insufflator is introduced 
b y direct vision until its point appears reflected in the mirror ; the wrist 
is then raised, the fingers are depressed, and the t ip o f the instrument 

is thus guided over the 
epiglottis {Fig. 117) . I f 
the applicat ion has t o 
be made to the cords , 
the patient should be 
asked t o say ' a h ' , and 
at that m o m e n t the in­
jec t ion is m a d e or the 
powder insufflated. A 
c o m m o n mistake with 
beginners is no t t o arch 
the wrist sufficiently, 
the effect o f this being 
that the drug falls on the 
posterior pharyngeal 
wall, and little or none 
enters the larynx. In 
cases o f painful ulcer­
ation of the larynx, 
when powders , such as 

or thoform or anaesthesin, have t o be applied frequently, the patient 
should learn to introduce them himself. This can be done b y Leduc ' s 
auto-insufflator, which consists o f a glass tube bent at right angles 
at one e n d ; this end is introduced into the mouth and carried 
wefl into the pharynx ; the other end rests o n a watch-glass o r saucer 
which contains the powder to be insufflated. The patient closes his 
lips t ightly round the tube and takes one o r t w o sharp inspirations, 
thus drawing some o f the powder into the larynx. In certain cases 
it is preferable t o apply solutions o f drugs rather v i g o r o u s l y ; for 
instance, in the treatment o f tuberculous ulceration b y lactic acid, 
a pledget o f woo l is firmly fixed in a pair o f Krause 's forceps and 
dipped in the solution, care being taken to r emove any excess o f 
fluid from the w o o l ; the forceps are introduced in the same w a y as 
the laryngeal syringe, and the application m a y be made as vigorously 
as is desired. 

Fiq. 117.—Position of laryngeal syringe when making 
applications to the larynx. The laryngeal mirror, which is 
lield ia the surgeon's left hand, is not shown in the drawing. 
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Electricity.— 
Diathermy,—This is being used to an increasing extent in dealing wi th 

certain laryngeal affections. T h e nodules o f lupus are frequently 
coagulated b y dia thermy. Small tumours m a y be des t royed and other 
manipulations carried ou t where the m i n i m u m o f bleeding is required, 
such as the division o f small webs . Dia thermy is used through the 
direct laryngoscope under direct vis ion. 

Interrupted Current.—This is used as a therapeutic agent in certain 
pareses o f the larynx. I t m a y be applied externally, in which case one 
electrode is held in the patient 's hand and the other is applied t o the 
side o f the neck ; or bo th electrodes m a y be applied to the neck, one 
being placed on either side o f the larynx. Where a m a x i m u m psychical 
effect is desired, an endolaryngeal electrode should be used ; this is 
insulated except at the ex t r emi ty ; the poin t o f the electrode, reflected 
in the mirror, is guided over the epiglottis and is depressed until it 
touches a spot between the arytenoid cartilages ; the current is then 
aflowed to pass for a few seconds b y pressing the but ton on the handle ; 
the process m a y be repeated t w o or three t imes at each sitting. T h e 
current should be weak at first, so that it can just be felt when the 
electrode is placed on the back o f the h a n d ; if a current o f this strength 
is well tolerated b y the patient, it m a y gradually be increased. 

The Electric Cautery is frequently used in the t reatment o f tuber­
culosis o f the larynx, but it should no t be employed excep t b y those w h o 
have acquired considerable dexter i ty in intralaryngeal manipulat ions , 
before its use the larynx is thoroughly cocainized. In dealing with 
infiltrated tissues, a pointed burner is employed , and should be plunged 
deeply into the swollen parts ; bu t when granulations have t o be 
destroyed, a flat burner will be found more suitable. W h e n treating a 
tolerant patient, t w o or three applications m a y be made at one sitting, 
and m a y be repeated in a few days . I f there is m u c h pain after the use 
o f the cautery, ice m a y be sucked, or a 5 per cent solution o f cocaine or 
novoca in m a y be sprayed into the throat . Dia the rmy m a y be emp loyed 
to destroy small neoplasms within the larynx. Direct l a ryngoscopy has 
greatly facilitated this operat ive procedure . 

Radium and X rays.—Radiation b y g a m m a rays is n o w frequently 
used b y means o f radium or X rays for the t reatment o f intralaryngeal 
disease, particularly malignant tumours . This t reatment m a y be carried 
out with or wi thout previous surgical operat ion, and favourable results 
are reported on its use. 

The Finsen Treatment b y means o f concentra ted light has given 
excellent results in m a n y cases o f lupus, bu t is somewhat difficult o f 
application. 

Ultra-violet Radiation.—This is frequently used in laryngeal therapy 
as an adjunct t o local t reatment and is sometimes used in the form o f 
local application b y means o f special applicators as is practised in the 
Finsen treatment. 

Method of Inducing Anaesthesia in the Larynx.—The mos t satisfactory 
plan is that in which the throat is sprayed wi th 10 per cent cocaine 
containing a little adrenalin, and the h y p o p h a r y n x is also sprayed. 
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After a short pause pledgets moistened in 20 per cent cocaine are applied 
b y means o f curved forceps t o the upper and anterior port ions o f b o t h 
pyr i form sinuses after the manner r ecommended b y Chevalier Jackson . 
This gives a b lock anaesthesia o f the larynx. Should further anaesthesia 
be required the cords and subglot t ic region can be painted wi th 20 per 
cent cocaine on dressed probes passed through the cords . 

Endolaryngeal Operations.—The successful performance o f these 
requires much practice and a high degree o f skill in endolaryngeal 
manipulations, and must o f necessity be entrusted to the expert . These 
operations m a y be carried ou t b y the direct or the indirect me thod ; the 
latter is more pleasant for the patient, bu t is less c o m m o n l y e m p l o y e d 
than the direct me thod in adults ; in the case o f y o u n g children, where 
a general anaesthetic is necessary, the direct plan is preferable. Under 
recently improved methods o f direct l a ryngoscopy , operations b y means 
o f indirect l a ryngoscopy are rapidly becoming a thing o f the past even in 
the hands o f specialists. In malignant disease o f the larynx the open 
me thod o f operating b y thy reo tomy or laryngofissure is emp loyed in cases 
where a cure m a y be expec ted b y this partial operat ion, or b y the direct 
sub-perichondrial application o f radium need le s ; partial or total 
l a ryngec tomy is used in the more extensive cases. 

General Hygiene and Internal Medication.—It is hardly necessary to 
emphasize the importance o f at tending t o the general health o f the 
pa t i en t ; and where hoarseness is compla ined of, it is essential t o ascertain 
if the patient uses his vo ice professionally, for in that case no precaution 
must be omit ted which will tend to preserve it. Mineral waters are o f 
value in g o u t y and plethoric individuals. In catarrhal condi t ions o f 
the throat, a course o f treatment at Mon t D o r e or E a u x Bonnes m a y be 
recommended to those w h o can afford it. In m a n y cases smoking mus t 
be forbidden, or restricted, and if al lowed should be indulged in on ly ou t 
o f doors . A lcoho l in a concentrated form, such as spirits or the heavier 
wines, must also be looked upon as an irritant, while exposure t o a dusty 
atmosphere or t o extremes o f temperature should be avo ided . In m a n y 
cases it is necessary to order rest o f the vo ice and, occasionally, this must 
be absolute, no t even a whisper being al lowed ; any communica t ions must 
then be made in writing. These condit ions can o n l y be obta ined under 
the strict regime o f a sanatorium. 
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CHAPTER XXIV. 

ACUTE INFLAMMATIONS OF THE LARYNX. 

SIMPLE ACUTE LARYNGITIS. 

T H E condi t ion consists o f an acute superficial catarrhal inflammation 
o f the laryngeal mucosa . 

E T I O L O G Y . — T h e causes are : (1) Predisposing—gouty or rheumatic 
consti tutions, nasal obstruct ion, sinusitis, habitual over-use o f the vo i ce 
under unsuitable condi t ions , inhalation o f irritating vapours and t o b a c c o 
smoke . (2) Determining—usually a chill, o f which the laryngitis m a y b e 
the on ly manifestation or a general affection o f the upper respiratory 
tract involving the larynx. A simple indiscretion o f diet or over-use o f 
the vo ice m a y o f itself induce an at tack. 

A P P E A R A N C E S . — T h e laryngoscopic appearances va ry according t o the 
stage o f the disease, and occasional ly wi th the cause o f the a t tack (Plate 
XI, 1, 3 ) . Associated with a general affection o f the upper respiratory 
tract m a y be a uniform redness o f the whole mucosa which , at a later 
stage, is covered b y a glairy secretion which afterwards becomes purulent. 
Fol lowing misuse o f the vo ice the voca l cords in particular m a y appear 
injected and swollen, the spindle-shaped appearance o f the glott is on 
phonat ion (see Fig. 121, C, p . 209) indicating inflammatory paresis o f the 
thyreo-arytenoid muscles (dysphonia) . Somet imes—for example in 
influenza—there m a y be marked redness and swelling localized t o the 
interarytenoid region (incessant cough ) , the triangular opening at the 
b a c k o f the glottis on a t tempted phonat ion (see Fig. 121, D , p . 209) 
indicating some infiltration o f the subjacent arytenoideus muscle . Fo l ­
lowing ingestion o f some ho t fluid, especially in children, the epiglottis 
m a y a p p e a l dark red in colour and swollen (dysphagia) . W h e r e the case 
is prolonged, there m a y appear in the later stages di r ty-coloured patches 
on the mucosa indicative o f superficial exfoliat ion o f the epithelium, or 
even small areas o f ulceration. Small dark areas in the ne ighbourhood 
o f the voca l cords are occasional ly seen which indicate minute haemor­
rhages possibly caused b y coughing (acute haemorrhagic laryngit is) . 

Occasionally the inflammation takes a fibrinous character—especially 
where such causes are at work as mustard gas or influenza (chordit is 
fibrinosa)—the anterior part o f the cords being covered wi th an opaque 
coat ing deficient towards the back o f the larynx, showing the real cord 
surface t o be acutely inflamed. T h e appearances m a y va ry according 
to the posit ion and extent o f the fibrinous deposi t . In some cases small 
semilunar areas m a y be seen, somewhat recalling the mucous plaque. 
The rest o f the larynx appears t o be unaltered. T h e condi t ion seldom 
lasts more than a few weeks. In cases where a concentrated irritant is 
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at \vork, white patches m a y be found on the back o f the epiglottis and 
elsewhere on the upper aperture o f the larynx, the true cords having 
escaped the i r r i tant ; this is specially found when patients have been 
exposed to mustard gas. Opinions vary as to its pathogenesis in regard 
to its specific causation b y influenza. In any case it is certainly no t 
infrequently found a few days after the onset o f that condi t ion, and is 
accompanied b y sudden hoarseness. Occasionally the irritation is so 
severe that subsequent necrosis m a y take place, involving port ions o f 
the voca l cords and subjacent muscle, with resultant permanent damage 
to the vo ice . 

S Y M P T O M S . — T h e s e vary according t o the t ype and stage o f the a t tack. 
They a re : (1) Constitutional:—Chill, malaise and fever are early 
symptoms which m a y even pass off before the local condi t ion is well 
established. Pain is a s y m p t o m in acute cases. (2) Local:—The first 
indication o f an at tack m a y be a sensation o f tickling or d iscomfor t in 
the larynx. This is fol lowed b y hoarsenesss, slight difficulty in swallowing, 
and possibly a d ry painful cough . Expec tora t ion , which is at first painful 
owing to the tenaci ty o f scanty, clear sputum, becomes freer and more 
copious in quant i ty as the sputum assumes a somewhat ye l low tinge. In 
adults there is seldom dyspnoea, bu t in children (especially when there is 
also adenoiditis) this m a y b e c o m e an alarming s y m p t o m , due either to spasm 
o f the glottis or even subglott ic oedema (stridulous laryngitis, false c roup ) . 
Where the last cause is no t present the dyspnoea rapidly passes off. 

A n at tack o f laryngitis usually lasts a few days and spontaneously 
clears up . Under unfavourable condit ions there is a tendency to relapse 
and for the condi t ion to become chronic . 

P R O G N O S I S . — I n children the prognosis must be guarded owing t o the 
tendency to severe attacks o f dyspnoea, while in professional voice-users 
there is an element o f risk t o the vo ice . Though a simple at tack usually 
clears up spontaneously, it is advisable at least that aged persons, infants 
and professional voice-users should receive treatment. 

T R E A T M E N T . — G e n e r a l : — T h e vo ice should be rested in all cases, and 
the patient confined t o one r o o m o f an equable temperature and, if the 
general symptoms are severe, to bed, when the administration o f a 
diaphoretic and laxative wiU be helpful. The diet should be bland and 
no t t o o warm. I f there is irritative cough a sedative should be prescribed. 
A cold compress round the neck is often soothing. Children should be 
confined to bed from the start and, where there is a tendency to laryngeal 
spasm, small doses o f befladonna and codeine m a y be employed , while 
an actual at tack o f dyspnoea m a y be treated b y immersion in a ho t 
bath, accompanied b y the local applicat ion o f cold water t o the throat . 
T h e presence o f tenacious sputum in children m a y call for the adminis­
tration o f an emetic . I f these attacks c o m e on on ly at night, and if 
there is no hoarseness during the day , the condi t ion is p robab ly due less 
to laryngitis than to laryngismus stridulus from inhaled secretion from 
the nasopharynx ; on the removal o f the child 's adenoids the at tacks 
no longer occur . 

Local:—During the acute stage no local treatment is needed. Inhala­
t ion o f moist , warm vapour , impregnated with Friar's balsam, b y means 



PLATE XI 

A F F E C T I O N S OF T H E L A R Y N X 

1. Acute simple laryngitis. 2. Chronic subglottic oedema (hypoglottic 
laryngitis). 

Acute laryngitis, showing sticky 
secretion on cords. 

4. (Chronic) simple inflammatory pachydermia 
showing swelling of vocal processes 

5. Tertiary syphilitic infiltration 
of larynx. 

6. Post-syphilitic condition with deformity 
of epiglottis and arytenoid region. 
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of a suitable inhaler m a y be tried. F o r the t reatment o f cases showing 
a t endency to chronici ty , the reader is referred to the section upon 
CHRONIC L A R Y N G I T I S ( p . 1 8 2 ) . 

P R O P H Y L A X I S . — W h e r e possible the predisposing condi t ions should be 
dealt wi th and treated. 

ACUTE SEPTIC LARYNGITIS. 

The condi t ion consists o f an acute oedematous inflammation o f the 
laryngeal mucosa and submucosa , sometimes going on to suppurat ion 
and, more rarely, necrosis o f cartilage. 

E T I O L O G Y . — T h e causes are : ( 1 ) Predisposing—traumatism o f the 
larynx, pre-existing laryngeal condi t ions such as tubercle, cancer and 
syphilis. (2) Determining—direct spread o f infection from neighbouring 
parts, as in quinsy ; less frequently the z y m o t i c fevers ; sudden chill 
m a y precipitate an at tack. 

A P P E A R A N C E S . — T h e laryngoscopic appearances va ry according t o the 
stage and severity o f the at tack. A t an early stage there m a y be visible 
o n l y , a diffuse redness o f the mucosa , but later the epiglottis, the 
ary-epiglott ic folds, ventricular bands and subglot t ic area m a y appear 
swollen and reddish-grey in colour , owing t o the format ion o f a membrane , 
or the appearance m a y be localized t o any one o f these regions. W h e r e 
there is abscess formation the region is marked ly swollen and smoo th , 
or where spontaneous evacuat ion has occurred a thick yel low-green 
discharge m a y be not iced. 

S Y M P T O M S . — T h e prodromal manifestations are general malaise, fever, 
and pain on swallowing. Later there are progressive dyspnoea and crises 
o f suffocation which m a y g o on t o actual asphyxia ; intense lancinating 
pain referred to the larynx ; rapid alteration o f the vo ice which becomes 
rough and aphonic ; and excessive salivation. In the event o f an abscess 
bursting, foetid pus m a y be coughed up , when the condi t ion clears u p . 
On the other hand, the pus m a y penetrate the lower respiratory passages 
and set up septic pneumonia . 

T R E A T M E N T . — O n e should b e prepared t o perform t r a c h e o t o m y if 
required. Fo r the dysphagia and dyspnoea, ho t or co ld compresses round 
the neck and local applications o f cocaine and adrenalin are helpful. 
Where there is an abscess, an incision under the control of vision should 
be made . F o r severe crises o f suffocation o r asphyxia , t r acheo tomy is 
performed. 

ACUTE (EDEMA OF THE LARYNX. 

This m a y be : ( 1 ) Non-inflammatory ; or (2 ) Inflammatory. 
1 . Non-inflammatory (Edema m a y be the result o f a general disease, 

such as nephritis or cardiac disease, or it m a y be due t o compression 
of the veins o f the neck b y a t umour or cicatricial tissue ; it m a y also 
result from angioneurotic oedema ; and it m a y fol low the administration 
o f potassium iodide . 

The symptoms compla ined o f are hoarseness and shortness o f breath. 
The appearances are similar t o those found in the inf lammatory varieties, 
except that the colour o f the sweflings is paler. 

1 2 
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T R E A T M E N T . — T h e condi t ion causing the oedema must be treated as 
well as the compl ica t ion in the larynx. I f the laryngeal symptoms are 
marked, scarification o f the swollen parts m a y be tried ; this is done 
with a guarded laryngeal knife, numerous small incisions being made 
under the guidance o f the laryngeal mirror. The preliminary applicat ion 
of a cocaine-adrenalin solution m a y in itself, however , so reduce the 
oedema as to render the scarification unnecessary. I t m a y sometimes 
even become necessary t o perform t racheo tomy or intubation. F o r the 
angioneurotic variety, Strübing recommends giving the patient ice to 
suck, and morphine internally. 

2 . Inflammatory (Edema m a y be : (a) Primary—acute septic inflam­
matory oedema ; (b) Secondary—resulting from tubercle, syphilis, or 

cancer ; also from trauma, due t o 
the impact ion o f a foreign b o d y , 
the swaflowing o f scalding fluid, 
or the inhalation o f chemical 
irritants. 

a. Acute Septic Inflammatory 
(Edema.—The et io logy, pa tho logy , 
and general t reatment o f this 
condi t ion are the same as in the 
case o f acute septic inflamma­
tions o f the pharynx (p . 118), o f 
which indeed the laryngeal in­
flammation is frequently a part . 
It is therefore necessary on ly t o 
describe the appearances found in 
the larynx, and the special treat­
ment to be adopted for the laryn­
geal compl ica t ion . 

b. Secondary (Edema.—The ap­
pearances and treatment o f the 
pr imary and secondary forms o f 
inflammatory oedema are so simi­
lar that they m a y be considered 
together. 

A P P E A R A N C E S . — Wha teve r the 
cause o f oedema o f the larynx 

m a y be , the amount and posit ion o f the sweUing are dependent on the 
anatomical relation o f the loose submucous areolar tissue o f the larynx 
(Fig. 1 1 8 ) . Hajek and Logan Turner have investigated this subject , and 
have obtained similar results from their experiments. Thus , Turner found 
that if an injection were made between the epiglottis and the base o f the 
tongue, the fluid filled the valleculae and passed on to the anterior surface 
o f the epiglottis, but was s topped b y its free margin and b y the pharyngo-
epiglott ic fold ; the latter gave w a y , however , under more forcible 
pressure, and the fluid found its w a y into the loose areolar tissue beneath 
the pyri form sinus and ary-epiglott ic folds. I f the ary-epiglott ic folds 
were injected, they first became pear-shaped, bu t with more force the 

Fig. 118. —Septic oedema spreading to larynx 
from left tonsillar region. The condition is similar 
to that experimentally produced by Logan Turner, 
as described in the text. (From a specimen m the 
museum of Dr. A. Logan Turner.) ( x j . ) 
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whole pyriform sinus became filled ; if bo th sides were injected, the upper 
aperture o f the larynx was comple te ly b locked . T h e fluid was s topped 
internally at the upper margin o f the false cords , while the greater part 
o f the laryngeal surface o f the epiglottis could no t be injected from the 
ary-epiglott ic folds. I f the false cords were injected, the fluid was l imited 
to them, bu t with greater pressure it spread t o the ary-epiglott ic folds . 
Injections made with moderate pressure in the upper surface o f the true 
cord did no t pass be low the free margin o f the cord , bu t the fluid found 
its w a y into the inferior and lateral walls o f the ventricle ; with more 
pressure, however , it passed the edge o f the cord t o the subglot t ic region. 
If bo th cords were so injected, the lumen was m u c h diminished. 

(Edema o f the larynx is usually first seen ove r the arytenoid cartilages 
and spreads along the ary-epiglot t ic folds. The epiglottis m a y early 
appear thickened and, as the condi t ion advances , m a y appear doub led 
upon itself. Spread continues into the la rynx and involves the false 
cords . These folds early b e c o m e so swollen as t o obscure the true cords . 
T h e obstruct ion is due chiefly t o the swelling o f the ary-epiglot t ic folds 
and the ventricular folds. T h e oedema m a y be more marked on one 
side than on another. 

S Y M P T O M S . — T h e symptoms p roduced are hoarseness and dyspnoea ; 
and if the oedema becomes so marked as t o occ lude entirely the lumen 
of the larynx, death from asphyxia will result. 

T R E A T M E N T . — T h i s must be energetic in propor t ion to the severity o f 
the symptoms ; in the milder cases the patient should be confined t o 
bed in a warm r o o m in which the air is kept mois t b y the use o f a steam 
kettle ; ice m a y be given t o suck, and co ld compresses m a y be applied 
to the neck ; a spray o f cocaine and adrenalin has g iven g o o d results. 
A n y causal condi t ion higher up , such as a peritonsillar abscess, should 
receive p rompt attention. I f the oedema does no t diminish, scarification 
o f the parts should be tried, and in any case it is advisable t o make 
preparations for immediate t r acheo tomy or intubat ion. In pr ivate 
practice the former should be preferred, unless skilled assistance is at 
hand to replace the tube in the event o f its being coughed u p . 

DIPHTHERITIC LARYNGITIS OR CROUP. 

Diphtheria m a y affect the la rynx primarily, or it m a y spread d o w n ­
wards t o that organ from the fauces. 

S Y M P T O M S . — T h e temperature rises t w o or three degrees, and there is 
at first an increase in the pulse-rate which , in uncompl ica ted cases, is 
fol lowed after t w o or three days b y a normal o r subnormal tempera­
ture and a fall in the pulse-rate. The vo ice is hoarse, or m a y be entirely 
l o s t ; cough is also present and soon develops the characteristic metall ic 
ring known as c roupy . A t first there is no dyspnoea ; bu t later, spasmodic 
at tacks manifest themselves which , unlike the spasms o f false c roup , 
are no t l imited t o the night-time. Dur ing the at tacks the dyspnoea m a y 
be so severe that the chüd has t o fight for breath : a p a r o x y s m o f cough­
ing usually ends the seizure, and after it has passed off the respiration 
is no t much embarrassed. I f no t reatment be undertaken, the a t tacks 
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increase in number and severity, and the dyspnoea becomes p e r m a n e n t ; 
the extraordinary muscles o f respiration are brought into act ion ; during 
inspiration there is recession o f the intercostal spaces, the subclavicular 
fossae and the epigastrium ; cyanosis is marked ; and there is great 
restlessness. Finally the child becomes t o o exhausted t o struggle, the 
cyanosis is replaced b y a pale livid colour , and death soon supervenes. 

A P P E A R A N C E S . — A s the major i ty o f those w h o suffer from this disease 
are in the first decade of life, and mos t o f t hem are between the ages of 
two and five, it is rarely practicable to make a laryngoscopic examinat ion, 
while in the more severe cases it is hardly justifiable t o a t tempt i t ; for 
where a condi t ion is suspected to be diphtheritic, it should be treated 
as such even in the absence o f a definite diagnosis. This has already 
been insisted on in describing D I P H T H E R I A OF THE P H A R Y N X ( p . 1 1 6 . ) 

Fig. 119.—Intubation. Showing the tube just placed in position under 
direction of the index finger and the introducer being withdrawn. Note 
the string temporarily attached to the cannula. 

In adults the appearances found are those of an acute laryngitis, a c c o m ­
panied b y the presence o f a false membrane ; there m a y , however , be 
extensive formation o f membrane wi thout any severe dyspnoea, as there 
is much more breathing-space in adults than in children. 

D I A G N O S I S . — T h i s m a y be difficult in children, but if there is any 
suspicious exudat ion on the pharynx, diphtheria m a y almost certainly 
be diagnosed ; where, however , there is a history o f repeated previous 
attacks, the condi t ion is p robab ly spasmodic laryngitis. Laryngismus 
stridulus is another affection (see p . 201) which is sometimes mistaken 
for diphtheria ; bu t as it is rarely me t wi th in children over t w o years of 
age, as there is no pyrexia and as the patient is usually fairly Avell betw een 
the attacks o f spasm, it should be possible to differentiate between these 
condi t ions . 

P R O G N O S I S . — T h e prognosis is grave, the death-rate being higher than 
in cases o f faucial diphtheria. 
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T R E A T M E N T . — T h e general t reatment o f diphtheria must be carried out , 
but it is not discussed here. I t is also advisable to place the patient 
at once in an atmosphere o f s team. D r . C. B . K e r did no t approve 
of its use in conjunct ion with a tent, as this hindered the circulation o f 
air, but advised that t w o or three c roup kettles should be kept working 
at once , and in this w a y sufficient steam is supplied wi thout the aid o f 
a tent. H o t fomentations applied frequently to the throat also g ive 
relief. The indications for operat ive interference depend largely on 
whether the patient is treated at home or in a hospital, for in the former 
case, if there is definite dyspnoea, or if there has been one severe p a r o x y s m 
of coughing, it is not safe to leave h im wi thout performing t racheo tomy 
or intubation (Fig. 1 1 9 ) . T r a c h e o t o m y is preferable, unless skilled 
aid is immediately for thcoming t o replace the intubat ion tube in the 
event o f its being coughed up . In hospital there is no need t o operate 
until, or unless, the dyspnoea is ve ry severe, and then intubation is 
generally performed, though, in case o f failure, the instruments for 
t racheotomy are always kept at hand. H o w e v e r severe the dyspnoea 
may be, operat ive interference should no t be resorted t o until the effect 
o f steam has been tried, if on ly for a few minutes. 
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CHAPTER XXV. 

CHRONIC INFLAMMATIONS OF THE LARYNX. 

CHRONIC LARYNGITIS. 

E T I O L O G Y . — T h e causes o f chronic laryngitis are the same as those of 
the acute affection ; indeed, repeated attacks o f the latter frequently 
result in chronic inflammation. Chronic laryngitis m a y , however , c o m e 
on gradually, and in such cases the mos t c o m m o n causes are excessive or 
faulty use o f the voice—especial ly if used during the per iod o f hoarseness 
o f an ordinary cold—abuse of alcohol and t o b a c c o , chronic nasal obs t ruc­
t ion, dusty atmosphere, or, more rarely, suppuration in the paranasal 
sinuses ; while g o u t y or rheumatic patients are p robab ly more sus­
ceptible than others. 

S Y M P T O M S . — T h e s y m p t o m s are huskiness, which is generally worse 
in the morning ; a feeling o f dryness or irritation in the throat ; a 
frequent desire to clear the throat ; and often an irritable cough , which 
m a y be accompanied b y the expectorat ion o f pellets o f mucus . 

A P P E A R A N C E S . — L a r y n g e a l changes va ry cons iderab ly ; the following 
types m a y be recognized : (1) Catarrhal; (2) Hypertrophic ; (3) Atrophic, 

1. Chronic Catarrhal Laryngitis.—In this variety there is increased 
redness o f the parts, mos t noticeable on the voca l cords ; there is also 
increased secretion which sometimes forms bands across the cords , bu t 
there is no pronounced thickening o f the tissues. On phonat ion, some 
degree o f adductor paresis m a y generally be observed. 

2. Chronic Hypertrophic Laryngitis.—In this variety, in addi t ion t o 
redness there is also hyper t rophy o f the tissues ; in some cases the 
enlargement is general, in others the hyperplasia is l imited t o the voca l 
cords, or t o the ventricular bands ; the latter m a y b e c o m e so large as 
to hide entirely the true cords . The hyper t rophy m a y also be subglot t ic ; 
this condi t ion is known as chorditis vocalis hypert rophica inferior (see 
Plate XI, 2 , p . 176), and some o f the cases are o f the nature o f scleroma ; 
but these are very rarely me t with in this country . 

3. Chronic Atrophic Laryngitis.—This form is described under the 
heading 'Laryngi t is S icca ' ( p . 183). 

D I A G N O S I S . — G r e a t caution should be exercised before making a 
diagnosis o f simple chronic laryngitis, as it must be remembered that 
the symptoms o f this disease m a y resemble the early s y m p t o m s o f 
tuberculosis or cancer o f the larynx, especially in those cases where the 
condi t ion is unilateral. The differential diagnosis is fully discussed 
under T U B E R C U L O S I S and C A N C E R O F T H E L A R Y N X ( p p . 189 and 215) . 

T R E A T M E N T . — B e f o r e beginning the local t reatment o f chronic laryngitis, 
it is necessary to emphasize the importance o f rest o f the vo ice , especially 



ATROPHIC LARYNGITIS, OR LARYNGITIS SICCA 183 

in the case o f individuals w h o use their voices professionally ; and i t 
must no t be forgotten that faulty vo ice product ion , as well as over-use 
or straining o f the vo ice , predisposes t o laryngitis in such persons. A n y 
errors in this direction must therefore be rectified when w o r k is resumed ; 
the technical details o f this are, however , a quest ion rather for the 
teacher o f singing or elocution than for the physician. W h e r e there has 
been over-indulgence in a lcohol or t o b a c c o , these must be at least control led 
or temporari ly interdicted, while avoidance o f any dust-laden atmosphere 
is also i m p o r t a n t ; in g o u t y or rheumatic subjects , or in persons whose 
general health is be low par, appropriate general t reatment must no t be 
neglected. In obstinate cases, where the patient can afford it, a course 
o f t reatment at some spa m a y be r ecommended , such as M o n t Dore , 
Aix-les-Bains and Cauterets on the Continent, or Harrogate in our o w n 
count ry . In all o f these health resorts there are special facilities for 
treating throat affections. Whi l e high altitudes are helpful, the 
atmosphere o f the sea coast is decidedly unfavourable t o this class 
o f case. 

Local TreatmenL—Inhalations are o f value, and one o f the best is oil 
o f pine. Where there is m u c h secretion, the inhalation o f nascent 
chloride o f a m m o n i u m is dist inctly beneficial. Direc t applications t o 
the larynx m a y also be made , either b y the patient himself, or prefer­
ably b y the physician wi th a laryngeal syringe or b y painting wi th a 
brush or with a dressed p robe . T h e remedies which are m o s t useful 
when applied b y a spray are tannin, chloride o f zinc,, and perchloride o f 
iron. The nozzle o f the spray should be in t roduced well b a c k in the 
throat, and the patient should inspire deeply . Di rec t applicat ions b y 
the laryngeal syringe or swab are, however , more serviceable for obst inate 
cases, and solutions o f protargol or o f silver nitrate are perhaps o f m o s t 
value, though Mandl 's solution, or chloride o f z inc, m a y b e similarly 
employed . In cases where there is not iceable adduc tor paresis, gent le 
massage to the neck is indicated, combined wi th the internal administra­
t ion o f strychnine ; and where there is t roublesome nasal obst ruct ion, 
causing mouth-breathing, this obst ruct ion should b e dealt wi th . 

ATROPHIC LARYNGITIS, OR LARYNGITIS SICCA. 

This form o f chronic laryngitis requires special descript ion. 
E T I O L O G Y . — T h i s is obscure , though it m a y be associated wi th an 

at rophic condi t ion o f the mucous membrane o f the nose and pha rynx , 
or wi th suppurat ion in the paranasal sinuses. T h e condi t ion is gener­
ally met with in w o m e n , and is often observed in those w h o wash 
clothes (Porter) and are in consequence exposed t o an a tmosphere o f 
s team. 

A P P E A R A N C E S . — T h e structures o f the la rynx appear a t rophied and 
unusually d ry ; the openings into the ventricle o f the la rynx are well 
seen owing to the small size o f the false cords ; viscid secretion can be 
detected o n the cords , and tends t o form crusts wh ich have a dark, 
sometimes a bluish, t i n t ; the crust formation m a y be so extensive as 
to encroach on the lumen o f the larynx and cause dyspnoea. The 
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crusting m a y be limited t o the larynx, or it m a y extend downwards 
to the trachea and upwards into the pharynx, while in rare cases it may 
be associated with a smell similar t o that present in ozaena ; this condi t ion 
has accordingly been named b y Baginsky Ozaena laryngis ' . T h e crusts 
g ive rise to fits o f coughing, b y which they are dis lodged, leaving 
sometimes an excoriated surface be low ; after expulsion o f the crusts, 
the vo ice becomes temporari ly less hoarse. I f there is abundant crust 
formation, the lumen o f the larynx m a y be seriously encroached upon., 
and give rise t o dyspnoea. 

T R E A T M E N T . — T h i s should be directed in the first instance towards 
getting rid o f the crusts, which can usually be accomplished b y the use 
o f inhalations. Creasote is very serviceable for this purpose, though 
other inhalations m a y be tried. W h e n the crusts have separated, the 
larynx m a y be sprayed with Mandl 's solution and painted wi th bicar­
bonate o f soda solution, while potassium iodide, given internally, is o f 
value. The cause should be investigated. 

PACHYDERMIA LARYNGIS. 

This condi t ion was originally described b y Vi rchow from pos t -mor tem 
examinations, and was first recognized clinically b y B . Frankel. I t is 
usually found in adult males. 

E T I O L O G Y . — T h i s is obscure , but it is supposed that over-indulgence 
in alcohol and t o b a c c o predisposes t o the condi t ion . Pathological ly it 
consists o f a proliferation o f the epithelium and great mult ipl icat ion of 
the papillae ; this occurs either on the true cords or in the interarytenoid 
region ; if on the cords , the thickening is symmetrical {Plate XI, 4 , 176) . 

S Y M P T O M S . — T h e s e usually consist in huskiness and sometimes in a 
certain amount o f discomfort in the throat . 

A P P E A R A N C E S . — T h e appearances vary wi th the site o f the swellings ; 
the mos t c o m m o n situation is on the t w o voca l processes—a pink elevation 
is then seen on bo th cords , with a slight crater-like excavat ion on the 
surface o f one, into which the apex o f the swelling on the opposi te voca l 
process fits on phonat ion. In other cases, symmetr ical p ink swellings 
are found at the junct ion o f the anterior and middle thirds o f the cords ; 
in this situation there is usually no hol low on either side (see Fig. 120) . 
A third situation is the interarytenoid region. W h e n the pachydermia 
is in this posit ion, a smooth project ion is seen, grey in colour but t inged 
with pink ; this m a y be confounded with the interarytenoid tumour 
found in phthisis, but it should no t be difficult t o distinguish the t w o 
condit ions, for the latter is pink in colour and has an irregular surface 

SINGERS' NODULES. 

This condi t ion consists o f a hyperplasia o f the epithelium o f the free 
edge o f the voca l cords , usually at the junct ion o f the anterior and middle 
thirds. The condi t ion is a lmost exclusively confined t o professional 
voice-users. I t is much more frequent in w o m e n than in men . This is 
not an isolated condi t ion but the result o f chronic irritation o f the la rynx. 
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the chief cause being misuse o f the vo ice ΛVHILE subject to shght inflamma­
tion, or misuse while in an overstrained condi t ion . Whi le the exac t 
m o d e o f product ion o f the nodules is obscure , they are certainly associated 
in m a n y cases wi th either a faulty me thod o f vo ice product ion or with 
the excessive use o f the vo i ce . The c o m m o n fault in product ion in these 
cases is that o f forcing the vo ice after mos t o f the respiratory air has 
passed out , w4th the probable result that the cords are pressed together 
in the a t tempt t o p roduce more sound to compensate for the diminished 
expira tory blast. The irritation caused b y the oppos ing surfaces o f the 
cords rubbing together m a y account for the condi t ion . 

S Y M P T O M S . — T h e first symptoms compla ined o f are hoarseness and 
loss o f staying power o f the vo ice . Singers frequently compla in o f a loss 
o f their t o p notes* and that the t imbre o f the middle o f the vo ice 
becomes muffled. The symptoms appear somewhat aggravated in 
d a m p Aveather. 

A P P E A R A N C E S . — L a r y n g o s c o p i c a l l y (Fig, 120) there appear t w o pinkish 
or pearly projections on the free margin o f one or bo th cords abou t the 
middle o f the membranous por t ion. Occasion­
ally there m a y be present on ly one nodule, 
which, on Phonation, appears t o indent the 
opposi te cord . These nodules are sometimes 
obscured b y the presence o f stringy mucus . 
The absence o f changes in the adjacent port ion 
o f the cord , and its free mobi l i ty , suffice t o 
exclude any suggestion o f tubercle or malig­
nant disease. 

P R O G N O S I S . — E x c e p t for the vo ice the con­
dit ion is no t serious. Fig. 120.—Chorditis tuberosa 

T R E A T M E N T . — T h e first essential is comple te ^°^"^ '̂· 
rest o f the vo ice , certainly for some weeks . 
This alone m a y result in a cure. The quest ion o f further t reatment 
o n these lines resolves itself into the re-education o f the vo ice . A n y 
intercurrent affections o f the nasopharynx and pha rynx should be 
treated ; but no t until these measures have been given a fair trial 
should the removal o f the growths be thought of. T h e latter p ro ­
cedure is best performed b y means o f a special laryngeal punch . 
Whi le an immediate alleviation o f the s y m p t o m s usually results from 
the operation, a guarded prognosis should be g iven, as occasional ly the 
voice is no t improved , but even made worse , b y interference. Further, 
unless the causal condit ions be at tended to , the growths m a y return. 

These condi t ions are further considered under the special section on 
V O C A L D I S A B I L I T I E S O F S I N G E R S , p . 2 1 1 . 

KERATOSIS OF THE LARYNX (Keratosis Laryngis Circumscripta). 

Keratosis o f the larynx is a condi t ion o f ext reme rarity. Cases have 
been observed b y Juffinger, O . Chiari, Fein, L o g a n Turner, and Porter , 
among others. T h e onset is s low, and hoarseness is usually the on ly 
s y m p t o m . The appearances observed are o f a pa tch or patches , cha lky 
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or snowy-white in colour , wi th a rough surface presenting frequently a 
number o f spicules. T h e y are generally situated on one or bo th cords . 
On microscopic examination, the tissue is found t o consist o f layers o f 
cornified epithelium, underlying which are columnar-shaped and squa­
mous epithehal cells. Great care should be taken to differentiate 
this condit ion from early epi thel ioma o f the voca l co rd . Trea tment 
has been successful when the overgrowth has been mechanical ly 
removed , while painting with a 10 per cent alcoholic solution o f salicylic 
acid has also p roved efficacious. 

PERICHONDRITIS OF THE LARYNX. 

Perichondrit is very rarely occurs as a pr imary affection o f the l a r y n x ; 
it is nearly always secondary, the mos t c o m m o n causes being syphilis, 
tubercle, cancer o f the larynx, or t rauma either from cut throat or other 
direct violence to the larynx, f rom the impact ion o f foreign bodies , or 
f rom inexpert use o f X rays or o f r ad ium; it m a y also result f rom septic 
inflammation, and from typho id , diphtheria and acute infectious fevers. 

P A T H O L O G Y . — A s a result o f the inflammation, the per ichondrium 
separates from the underlying cartilage, and an abscess forms, or else 
degenerative changes take place which result in the adhesive perichondritis 
first described b y Semon, and which produce thickening o f the affected 
cartilage. I f an abscess forms, it m a y burst externally, or into the 
larynx, according t o its site. In either case it continues to discharge 
until the necrosed cartilage is exfoliated ; healing m a y then take place , 
but is usually fol lowed b y marked deformity, and stenosis o f the la rynx 
often results. I t is rare for more than one cartilage t o be involved , 
and the arytenoid cartilages are those mos t frequently affected. T h e 
subsequent cicatrization m a y result in the fixation o f the voca l co rd 
in some ' a b n o r m a l ' posit ion (i.e. , neither cadaveric nor in adduc t ion) 
which differs from those due t o paralysis o f the recurrent nerve. 

S Y M P T O M S . — T h e onset is accompanied b y pain, slight fever and 
moderate increase in the pulse-rate ; and there is a lways tenderness on 
pressure over the affected cartilage which becomes red and swoUen. I f 
the swefling encroaches on the lumen o f the larynx, the breathing becomes 
embarrassed, and sudden death from asphyxia m a y supervene. In the 
case o f the epiglottis and o f the arytenoid and cricoid cartilages, there is 
pain on swallowing. 

A P P E A R A N C E S . — T h e s e vary with the site o f the perichondritis. I f the 
epiglottis be affected, it swells t o three or four t imes its natural size, and 
assumes a characteristic turban shape. I f the cricoid cartilage be invo lved , 
the swelling m a y be situated in the ary-epiglottic folds, on the external 
surface o f the larynx, or in the subglott ic region. I f the thyreoid be 
affected, the swelling m a y be external to the larynx or submucous {Plate 
XII, 5 , p . 190) . I f the arytenoid cartflage be the site o f inflanmaation, 
it becomes strikingly red and swollen ; the voca l cord on the same side is 
then fixed, and the lumen o f the larynx m a y be m u c h diminished. A c u t e 
inflammation o f the crico-arytenoid jo in t presents an almost identical 
appearance ; the swelling m a y occur in the course o f perichondritis o f 
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the arytenoid or cricoid cartilages, and m a y therefore be p roduced b y 
the same condit ions which set up perichondritis ; bu t it m a y also occur 
in the course o f acute rheumatism. The inflammation results in sup­
purat ion and destruction o f the jo in t , or else in ankylosis. 

P R O G N O S I S . — T h e prognosis depends largely on the nature o f the disease 
which causes the compl ica t ion ; it is unfavourable as regards restitution 
o f the vo ice in those cases in which the movemen t s o f the cords are 
interfered with ; in some instances there is danger t o life itself. 

T R E A T M E N T . — A b s o l u t e rest t o the vo ice is o f pr ime importance, so 
that there m a y be no encouragement for the inflammation to spread 
b e y o n d the affected cartilage. Cold appl icat ions m a y be m a d e to the 
neck, in the form o f an ice-bag or Leiter 's tubes ; ice m a y be given t o suck, 
and potassium iodide prescribed. This drug should, however , be withheld 
where the lumen o f the larynx is m u c h encroached upon, o n accoun t o f 
its t endency to produce oedema. I f an abscess appears to have formed, 
the pus should be evacuated ; where the col lect ion is external, this is 
o f course an easy matter, bu t when the incision has t o be made under 
guidance o f the laryngeal mirror, the services o f a specialist will be required. 
Should there be a suspicion that the condi t ion is specific, energetic anti-
syphilitic t reatment should be begun at once . W h e n suppuration takes 
place, the swelling m a y so seriously encroach upon the lumen o f the 
larynx as to cause dangerous dyspnoea, necessitating t r acheo tomy. 
W h e n healing begins, there is a great t endency for stenosis o f the larynx 
to deve lop , especially in those cases where there has been suppuration, 
with exfoliation o f cartilage. T h e practit ioner must accordingly be on 
the look-out for this complicat ion, which should be c o m b a t e d b y the 
passage o f Schrötter 's bougies ; if the larynx becomes markedly narrow 
in spite o f the use o f these instruments, it m a y be necessary t o perform 
t racheotomy, and the patient m a y have to wear a tube permanent ly . 
A n alternative procedure is t o lay open the larynx b y t hy reo tomy , and 
t o fashion a new lumen for the larynx, which is kept open at first b y a 
rubber tube ; the raw area m a y be skin-grafted, and the larynx is closed 
later b y a plastic operat ion. The operat ion, known as la ryngos tomy, lias 
been developed specially b y French authorities (Sargnon and Barlatier) . 

FIXATION OF THE CRICOARYTENOID JOINT. 

Fixat ion of the crico-arytenoid jo in t is a result o f inflammation of 
the articulation, which is due either t o a local or to a general condi t ion, 
and which m a y run an acute or a chronic course. O f all the causes 
producing ankylosis, perichondritis is b y far the mos t c o m m o n , but it 
m a y also be due t o inflammation following on a w o u n d involving the 
jo int . Enteric fever, rheumatism, gou t and diphtheria are addit ional 
condit ions which produce ankylosis, while permanent immobi l i ty m a y 
also be p roduced b y purely mechanical causes, such as cicatricial contrac­
tion o f the mucous membrane after syphilitic and other ulcerations. 

A P P E A R A N C E S . — T h e appearances vary , for the cord m a y be fixed 
anywhere between full abduct ion and fufl adduct ion ; the mos t c o m ­
m o n posit ion is one slightly internal t o the cadaver ic . Immob i l i t y o f 
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the arytenoid cartilage m a y also be due to luxat ion o f the j o i n t , in 
which case there is marked deformity ; the condi t ion was first described 
b y B . Frankel. 

D I A G N O S I S . — T h e diagnosis m a y be very difficult, and it m a y be 
impossible t o distinguish between ankylosis and recurrent paralysis ; bu t 
the presence o f tumefact ion at the base o f the arytenoid process is, as 
Semon pointed out , suggestive o f ankylosis ; and in the latter condi t ion 
the arytenoid cartilage is fixed, while in recurrent paralysis it m o v e s 
slightly on phona t ion . 

T R E A T M E N T . — I n early cases some g o o d m a y result from methodica l 
dilatation b y bougies ; but when the breathing is no t embarrassed, it is 
wiser t o abstain from treatment. W h e n there is danger t o life from 
asphyxia, t r acheo tomy m a y have to be performed. Where the condi t ion 
is likely to be permanent , some operation m a y be carried ou t t o enlarge 
the laryngeal airway. This m a y take the form o f ' c o r d e c t o m y ' , after 
the me thod o f Chevalier Jackson, w h o recommends that one v o c a l co rd 
should be r emoved with punch forceps, or the larynx m a y be opened 
in the mid-line and the voca l cords transplanted so that an adequate 
opening is p rov ided . 



i89 

CHAPTER XXVI. 

CHRONIC INFECTIVE CONDITIONS OF THE LARYNX. 

TUBERCULOSIS OF THE LARYNX. 

T H E R E are three distinct types o f tuberculous affection o f the larynx : 
(1) Chronic tuberculosis, or phthisis laryngea ; (2) Acute miliary tuber­
culosis ; and (3) Lupus. 

1 . PHTHISIS L A R Y N G E A . 

This m a y occur as a pr imary affection o f the larynx, bu t in the 
vast major i ty o f cases it is associated with pu lmonary tuberculosis. 
There can be no d o u b t that the condi t ion is infectious. I t is more 
c o m m o n in the male sex than in the female, occurring especially between 
the years o f twen ty and thirty. Subjects tainted Λvith syphihs seem to 
be specially susceptible. 

P A T H O L O G Y . — T h e direct cause o f the condi t ion is the local deposi t 
of K o c h ' s bacillus, which in mos t cases p robab ly takes place b y direct 
contagion through the air-passages, either in the form o f dried infected 
sputum, or, where the chest is already involved , b y means o f the patient 's 
own sputum, which stagnates, especially towards the posterior region 
of the larynx or in the ventricles. Thus , the parts mos t frequently 
involved are (in order o f priori ty and frequency) the interarytenoid fold, 
the voca l cords, the arytenoids, the ventricular bands and, lastly, the 
epiglottis. Sometimes the infection m a y be b y means o f the blood-stream 
or lymphat ic channels. The bacilli having reached the submucous layer 
either directly or through the surface epithelium and mucous glands, 
sooner or later there appears an infiltration o f the region b y leucocytes ; 
this area m a y be seen, when superficial, as a small nodule under the 
surface. Then follows an increase o f the fixed-tissue cells o f the region 
and an aggregation o f wandering connective-tissue cells, while the 
endothelium lining the l y m p h or vascular channels prohferates, and 
so a concentr ic mass o f cells is created around the organisms. Later, 
the cellular nature o f the centre becomes less evident , the nuclei losing 
their staining properties, and caseation commences . Here and there 
m a y be seen large giant cells. More nodules form and coalesce, and so 
extension takes place. In t ime the nodules rupture through the surface 
epithelium, the caseous contents are evacuated, and an ulcer is formed 
which extends in surface and in depth . In the later stages the process 
may spread t o the per ichondrium, causing perichondrit is , denudation 
o f the cartilages, and eventuaFy necrosis. The crico-arytenoid jo in t 
m a y thus be opened into and a tuberculous arthritis be set up . Masses 
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of tuberculous granulation tissue m a y form definite tumours or tuber­
culomas which in t ime tend to break d o w n and ulcerate. In the early 
stages anaemia o f the mucosa is often present, but this soon gives place 
to congest ion and swelling o f the soft tissues o f the larynx which m a y 
give an appearance o f oedema ; the swelHng is, however , a lmost entirely 
cellular, and there is little real oedema except in the terminal stages 
associated with mixed infection and necrosis o f cartilage. Happ i ly , 
under favourable condit ions the lesions, instead o f progressing, show a 
tendency to quiescence or even cure and, instead o f a process o f caseation 
and ulceration, there occurs a progressive formation o f fibrous tissue 
around the tubercles, so that the bacilli either die or at least b e c o m e 
encapsulated, the process becoming somewhat lupoid in cha rac t e r ; 
where extensive regions have been affected, healing occurs wi th consider­
able formation of scar tissue and resultant stenosis. In m a n y cases of 
undoubted tuberculous laryngitis a permanent cure results. 

S Y M P T O M S . — I n the presence o f pulmonary disease o f on ly slight 
severity, the laryngeal symptoms proper m a y be recognized as depending 
upon the stage o f the disease and the part o f the larynx specially invo lved . 

For clinical purposes we m a y divide the disease into three more or less 
defined stages : (1) Stage of tubercle formation and acute congestion ; 
(2) Stage of infiltration and ulceration ; and (3) A terminal stage of 
perichondritis and necrosis. 

1. During the stage o f tubercle formation and acute congest ion, at 
first there m a y be no laryngeal symptoms and, where the lung disease is 
o f very slight severity, the patient m a y appear perfectly healthy, while 
undoubted tuberculosis is established in the larynx. I t is on ly when 
the advancing pulmonary condi t ion begins t o tell on the general health 
that the state o f the larynx is discovered. In all cases suggestive of lung 
disease an early laryngoscopy should be made. A m o n g the s y m p t o m s 
presumptive o f an imminent laryngeal involvement , in such a case, are 
frequent attacks o f hoarseness ; when this is accompanied b y per iods 
o f dysphagia for which there is no evident pharyngeal cause the 
probabi l i ty here is very strong. In the absence o f sputum f rom the 
lungs there is seldom much cough or expectorat ion ; bu t if there be 
cough in such a case it is usually only present at night, and is irritative 
in nature. 

The laryngoscopic examination m a y show little more than acute catarrh ; 
at other t imes there appears a red irregular swelling o f the interarytenoid 
mucosa, or a pale papillary formation in the same region {Plate XII, 6 ) . 
In addit ion there m a y appear a thickening and roughness o f one o f the 
voca l cords . The unilateral congest ion contrasting wi th the pallor o f 
the surrounding mucosa is characteristic, while an appearance suggestive 
o f prolapse o f the ventricle is sometimes noted . 

2. During the stage o f infiltration and ulceration the s y m p t o m s m a y 
become more prominent . The vo ice has a characteristic hoarse, veiled 
tone, al though at t imes it is still unaffected ; comple te aphonia is rare. 
Cough is n o w more t roublesome, and sometimes painful, bu t is occasional ly 
absent. Pain on swallowing is present when there is extensive disease 
o f the upper aperture o f the larynx, and is o f a particularly acute nature. 



PLATE XII 

A F F E C T I O N S OF T H E L A R Y N X 

1. Gumma of larynx. 2. Lupus of epiglottis iadult). 

3. Tertiary syphilis of larynx, showing infiltration 
of arytenoid region and ulceration of cords. 

4· Tuberculous infiltration of upper 
aperture of larynx. 

5. Internal perichondritis of thyreoid. 6. I'uberculosis of larynx, showing 
interarytenoid swelling. 
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especially on swallowing fluids, and is usually referred t o the ears. A t 
other t imes there m a y be extensive intrinsic disease wi thout any dysphagia . 
Dyspnoea is the excep t ion in these cases. 

On laryngoscopic examination three principal forms o f lesion are 
c o m m o n l y noted : Infiltration, ulceration, and tuberculomas ; these 
forms m a y exist as separate entities or be more or less blended together, 
and m a y affect any part o f the larynx. 

Infiltration is especiaUy evident when the arytenoid regions are 
invo lved , t w o pale pyri form swellings showing in these situations ; and 
when the epiglottis is similarly affected a ve ry characteristic appearance 
results {Plate XII, 4 ) . 

Ulceration is frequently seen, especially on the voca l cords {Plate XIII, 1 ) . 
One cord alone m a y be invo lved ; it looks red, raw and irregular or ser­
rated in outline. W h e n ulcers occu r o n the infiltrated regions they present 
a mouse-nibbled appearance and are usually superficial (Plate XIII, 2 ) . 

Papi l lomatous vegetat ions m a y be noted springing from the inter­
arytenoid region, and are characteristic. W h e n small t hey are seldom 
a cause of aphonia ; at other t imes they form tuberculomas o f such 
a size as almost t o occ lude the glottis, and cause aphonia and consider­
able dyspnoea. 

Occasional ly an infiltration-paresis o f b o t h thyreo-arytenoid muscles 
is ev idenced b y the spindle-shaped appearance o f the glottis on phonat ion ; 
or one cord—say the r ight—may appear fixed in the cadaver ic posi t ion 
owing t o paralysis o f the recurrent nerve caused b y pressure o f thickened 
pleura or glands. The appearance o f one arytenoid and co rd fixed in 
an atypical posi t ion is more suggestive o f an invo lvement o f the cr ico­
arytenoid articulation. 

3. During the terminal per iod o f perichondrit is and necrosis the 
symptoms are mos t urgent and painful. T h e vo ice has comple te ly gone ; 
there is incessant, toneless cough ; spontaneous pain and dysphagia are 
complained o f on a t tempted swallowing which , especially in the case of 
fluids, can be accomplished on ly wi th great pain and under special pre­
cautions ; semi-solids are somewhat more easily taken, bu t even they 
finally become impossible. Progressive dyspnoea is the terminal sym­
p t o m ; it is accompanied b y crises o f suffocation, wi th the expectora t ion 
o f quantities o f purulent spu tum or port ions o f exfoliated thyreoid 
cartilage. These terminal symptoms are escaped in mos t cases, owing 
to the rapid advance o f the pu lmonary condi t ion inducing a more 
supportable end. 

The laryngoscopies examination, where the landmarks are still recognizable 
in spite o f the ulcerated and necrot ic tissue, reveals areas o f marked 
oedema ; thus a pear-shaped swelling m a y mark the posi t ion o f a necrosed 
arytenoid cartilage, while running forwards from this are sometimes seen 
the remains o f the voca l cord appearing as a motionless granular b a n d ; 
more rarely there appears a unilateral swelling o f the lateral wall o f the 
larynx and ventricular band, denot ing a similar process in connect ion 
with the thyreoid cartilage (Plate XII, 5 ) . Somet imes all that is seen 
remaining t o represent the larynx is a fungating and more or less 
stenosed crater. 
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D I A G N O S I S . — A n earJy diagnosis is o f vital importance, as it admits 
o f t imely treatment and a more favourable prognosis . A correct diagnosis 
is a matter o f simplicity and certainty in the case o f typical laryngeal 
lesions in association with severe lung disease. I t becomes a mat ter o f 
greater difficulty and uncertainty when, in association wi th some obscure 
tuberculous process, the laryngeal appearances resemble simple catarrh, 
syphilis, or cancer. As diagnosis m a y have to be considered at any stage 
o f the disease, the question arises broadly thus : (a) This patient has 
undoubted pulmonary phthisis. Is the larynx involved ? (b) Pu lmonary 
phthisis is suspected in this case. W h a t o f the larynx ? (c) The pat ient 
has some affection o f the larynx. Is the condi t ion one o f phthisis 
laryngea ? (d) This is almost certainly a case o f laryngeal phthisis, bu t 
in some respects it is suggestive o f another disease. M a y it no t be a 
mixed infec t ion? A n answer t o these questions will in mos t cases b e 
found in the symptoms and laryngoscopic appearances a b o v e no ted 
which are n o w differentially referred t o . 

The voice in phthisis laryngea is weak, hol low and painful ; in syphilis 
it is strong, rough and painless. Hoarseness combined with difficulty 
in swallowing is very characteristic o f laryngeal involvement in lung 
cases. In lupus the vo ice is rarely affected. Dysphagia in phthisis 
laryngea is especially for fluids ; in cancer for solids ; in lupus there is 
no dysphagia . 

There is marked pain in phthisis laryngea ; ve ry little in syphilis and 
lupus. Emaciation is present in phthisis laryngea, bu t no t in lupus, 
and seldom in syphilis. The skin is usuaUy affected in lupus, and in 
syphilis it m a y show a rash. The nose in phthisis laryngea is usually 
healthy ; chronic laryngitis is more often attributable t o post-nasal 
discharge ; in lupus there is often evidence o f the disease in the nose. 
The pharynx in phthisis laryngea shows pallor o f the soft palate with 
redness o f the isthmus o f the fauces ; in lupus the appearance is typical 
o f the disease ; in cancer there is no change ; and in syphilis m u c o u s 
plaques or even a g u m m a m a v be present. 

The affected mucosa in phthisis laryngea is pale red in colour ; in 
syphilis, vermilion. Lupus and syphilis at tack the interior o f the larynx 
anteriorly ; phthisis, posteriorly. Syphili t ic infiltrations are rapid in 
evolut ion, whereas the slow infiltration o f the arytenoid region and the 
epiglottis together is very characteristic o f tubercle. Ulcerations in 
phthisis laryngea are pale and superficial, with inactive edges ; in syphilis 
they are deep and punched out . 'Syphil is bites, tubercle n ibb les ' . 
Cancerous ulcers o f the upper aperture are often raw and red, wi th over­
grown edges, bu t on the voca l cords are dir ty white in colour . Lupo id 
lesions show superficial ulceration associated with healing and cicatrization. 

Vegetat ions in the interarytenoid region are characteristic o f phthisis 
laryngea, but m a y be pachydermatous in nature, while innocent growths 
are found more often at the anterior part o f the voca l cords . Papi l lomata 
g row from apparently unaltered mucosa , whereas the mucosa from 
which tuberculomas spring is seen to be diseased. 

Recurrent paralysis o f the left cord suggests thoracic aneurysm, 
whereas paralysis o f the right cord is usually due to tuberculosis o f the 



PLATE XIII 

A F F E C T I O N S OF T H E L A R Y N X 

1. Tuberculosis of larynx, showing ulceration 
of vocal cords and infiltration of arytenoid 

region. 

2. Tuberculosis of larynx. 

3. Papilloma of larynx as seen on phonation. 4. Myxo-angioma—so called 
(On inspiration the tumour was drawn down ' fibroma '—of the left cord, 

below the glottis.) 

5. Intrinsic cancer affecting right vocal cord. 6. Bxtrmsic cancer involving arytenoid 
and post-cricoid regions. 
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pu lmonary apex wi th th ickened pleural m e m b r a n e ; fixation o f one cord 
in an atypical posi t ion m a y suggest cancer, bu t m a y be more often due 
to tuberculous or former septic perichondri t is . 

In a certain number o f cases the symptoms and appearances alone 
will b e insufficient t o ensure a confident diagnosis, and other me thods 
may then be employed if doub t arises. The presence o f pu lmonary 
phthisis will increase the l ikelihood o f laryngeal lesions being o f a 
tuberculous nature, but will invalidate the use o f certain tests such as 
v o n Pirquet 's skin reaction. T h e presence o f latent tubercle in any other 
part o f the system will act similarly ; bu t in y o u n g subjects a negative 
reaction t o v o n Pirquet 's test will be o f great assistance in excluding 
the possibility o f the laryngeal condi t ion being tuberculous. Hav ing 
been unable to exclude the presence o f a tuberculous process, the nex t 
test will be t o find out whether the laryngeal process is tuberculous . 
This m a y be done b y the injection o f m g r m . o f o ld tuberculin, when 
the appearance o f a general reaction some eight t o sixteen hours after­
wards will indicate the presence o f an act ive tuberculous lesion, and a 
local reaction somewhat sooner in the la rynx will b e confirmatory of 
tubercle there, but will not enable one to discriminate between lupus and 
phthisis laryngea. The test, however , m a y be contra-indicated as 
dangerous where the lungs are severely involved . A blood-serum test 
m a y then be made o f the phagocy t i c index, capable o f indicating the 
presence o f an act ive tuberculosis, but no t in itself g iving any definite 
information as to the site o f infection. W h e n the lesions are such as to 
admit o f it, the examinat ion microscopical ly o f discharge or sputum will 
indicate the presence or absence o f the tubercle bacillus. H o w e v e r , a 
single negative result will hardly exclude tuberculosis, and the examina­
tion m a y have to be performed repeatedly. Where there are definite 
growths a port ion m a y be r emoved and examined , and the typical 
tuberculous appearance with giant-cell formation will give some help. 

Somewhat similar appearances m a y also be found in syphilis ; but 
the finding o f tubercle bacilli in the one case or o f the spirochaete 
in the other will clear up this point . Further information m a y be 
gained b y inoculation o f a guinea-pig with the discharge or a por t ion 
of r emoved growth . The quest ion o f syphilitic lesions m a y further b e 
elucidated b y the exhibi t ion o f potassium iodide, under which they 
usually improve rapidly, as also to a slight extent d o cancerous lesions. 
Tuberculous lesions, on the other hand, are sometimes rendered worse 
b y this drug, while the oedema foUoAving its use m a y further obscure 
the diagnosis. I f it becomes necessary to exclude the possibil i ty o f a 
mixed infection such as syphilis, a Wassermann test m a y be e m p l o y e d 
in addit ion to those for tubercle. 

P R O G N O S I S . — A favourable prognosis largely depends upon an early 
diagnosis and the absence o f extrinsic lesions and dysphagia . In recent 
years, with improved methods o f diagnosis and treatment, the prognosis 
o f phthisis laryngea has distinctly improved . Those in comfor table 
circumstances have a more favourable ou t look . T h e prognosis is 
intimately connected with that o f the associated lung condi t ion . W h e r e 
the laryngeal lesions are localized to some por t ion o f the la rynx which 
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can be removed , such as the free por t ion o f the epiglottis, the prognosis 
is more favourable. Pregnancy has a very unfavourable influence on 
the progress o f the case. The presence o f a mixed infection, such as 
syphilis, renders the prognosis much more grave, in part owing t o the 
unfavourable reaction o f the tuberculous lesions t o antisyphilitic 
remedies. During the first and second stages the disease m a y often b e 
comple te ly cured, if suitably treated, while in the first stage the larynx 
m a y entirely return t o normal within a few months . During the second 
stage a cure can on ly be expec ted after a prolonged per iod o f treatment, 
and m a y be fol lowed b y a degree o f stenosis. In the third stage it is rare 
that a cure results, and the viabil i ty o f the patient is seldom more than 
t w o o r three years. Al though in mos t cases death is due t o the associated 
pu lmonary disease, in some cases the laryngeal condi t ion alone brings 
a b o u t the fatal termination. 

T R E A T M E N T . — 

Prophylaxis.—In pulmonary disease, the causes o f acute and chronic 
laryngitis ( pp . 175 and 182) should be obvia ted where possible. Nasal 
obstructions, paranasal sinus suppuration, adenoid vegetat ions and 
enlarged and possibly tuberculous tonsils should be dealt wi th . T h e 
use o f an intratracheal injection o f a 5 per cent solution o f menthol in 
paroleine in cases o f pulmonary phthisis will d o m u c h to prevent the 
incidence o f a tuberculous infection o f the larynx (Seymour Jones 's 
auto-inhaler m a y be used for this purpose) . The sanitation, segregation 
and treatment o f tubercle 'carr iers ' are o f importance . 

T h e earlier the treatment is instituted, the greater the probabi l i ty of 
success. Therefore in all cases of pulmonary phthisis do not wait for sub­
jective laryngeal symptoms, hut look for objective signs. 

The treatment o f the laryngeal condi t ion is inseparably connected 
with that o f the lungs, but only brief reference can be made to the latter. 

General Treatment.—General t reatment is essentially that o f the lung 
infection which is the underlying cause, and the addit ion o f sanatorium 
treatment is strongly advised wherever possible, as the routine o f a well-
organized institution is one o f the mos t potent factors for progress in 
m a n y cases. M a n y forms o f treatment have been advised for tuberculosis 
and no account o f these need be g iven here, bu t certain recent advances 
in t reatment have a definite bearing upon tuberculosis as it affects the 
larynx. O f these, immobil izat ion o f the lung b y artificial pneumothorax , 
with or wi thout phrenic avulsion, is one o f the mos t important recent addi­
tions to the means at our disposal for combat ing this disease. Inject ions 
o f gold salts are giving g o o d results according t o recent information, par­
ticularly in reducing the amount o f sputum. Artificial sunlight, al though 
still the subject o f controversy , is beneficial in a great m a n y cases. 

The question o f tuberculin therapy is still controversial , but as the 
results are somewhat encouraging, the me thod m a y with all reserve 
be indicated. The general principle is to keep the patient constant ly 
under a comparat ive ly small dose o f tuberculin, fairly uniform in amoun t , 
but tending from time to time to increase, and thus to arrive at a gradual 
immunization. The treatment should not be started without provis ion 
for its continuation. 
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The preparation employed is a standard dilution o f K o c h ' s tuberculin 
R . in normal saline. A commencemen t should be made with an injection 
(into the substance o f a muscle) o f abou t 0*0005 m g r m . (Ö^ÖVÖ)» 
doses progressively increased for a per iod o f at least six months t o abou t 
0*005 m g r m . (-^^Ö)' while the length o f the inter-dose periods extends from 
one week at the start t o some four weeks at the finish. 

Patients should live in an atmosphere as free f rom dust as possible 
and at no t t o o great an altitude ; these condi t ions can se ldom be attained 
wi thout a degree o f moisture, which is, however , quite suitable for the 
larynx. B u t more pressing lung indications m a y demand a high alt i tude 
and dry air. Laryngeal cases should avo id the seaside. H o t or spiced 
foods should b e avoided , and b land drinks preferred t o spirits, e tc . 

A combinat ion o f general and local t reatment m a y be tried. The 
method o f Pfannenstill consists in the internal administration o f sodium 
iodide in association with the local applicat ion o f peroxide o f hydrogen . 
Iodine is liberated locally and acts on the organisms. 

Local Treatment,—This varies according as the indications for it are 
primarily subject ive or ob jec t ive . I t m a y be either passive or ac t ive in 
nature ; thus, according t o its degree o f act ivi ty , medicinal , chemica l , o r 
surgical. F o r mos t o f the subject ive and objec t ive indicat ions o f the first 
and second periods, and for the comple te cure o f phthisis laryngea, there is 
one outstanding rule for treatment—rest the voice. The ideal is absolute 
rest o f the vo ice , the patient carrying a pencil and writ ing-pad always 
with h im. This is possible, as a rule, on ly under sanatorium condi t ions ; 
where it cannot be attained, the patient should be restricted to the whisp­
ering vo ice . Accord ing to the state of the larynx (with lung disease o f on ly 
slight severi ty) , a cure m a y in some cases eventual ly be obta ined. Cough 
must be repressed, voluntarily if possible but , if no t , b y means o f heroin. 

Dysphagia is one o f the mos t t roublesome s y m p t o m s and, when due 
to ulceration, m a y be alleviated b y the local applicat ion o f o r thoform. 
The patient inhales the powder through a Leduc ' s tube abou t half an hour 
before a meal . W h e n the difficulty in swallowing is due to ulceration 
o f the epiglottis, especially when the disease is localized t o this part , 
the best course is t o r emove the free por t ion o f the epiglottis wi th a sharp-
cutt ing punch . The infiltration o f the arytenoid regions also m a y be 
a cause o f dysphagia. In such cases great improvement m a y be expec ted 
from the use o f galvano-puncture . I t is advisable, however , t o l imit 
the first t reatment t o a single puncture ; should there b e n o resultant 
reaction one m a y take this as an indicat ion that this line o f procedure 
is unlikely t o b e helpful. After previous cocainizat ion o f the region, 
the cautery poin t is inserted at a white heat and retained some seconds ; 
after the immediate reaction passes off, great relief is experienced and 
a further series o f punctures can be made at a second sitting. Subse­
quent ly a cure b y fibrosis m a y occur . StClair T h o m s o n , w h o has had 
considerable experience o f this m e t h o d o f t reatment, speaks ve ry highly 
o f the satisfactory results obta ined thereby, and has quite abandoned 
the use o f lactic acid in favour o f galvano-puncture . Galvano-puncture 
is also particularly useful in the t reatment o f small, painful ulcers. T h e 
adopt ion o f certain posit ions m a y assist in cases o f dysphagia ; the 
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patient m a y either He prone or supine on his bed , with the head dependent 
over the edge ; the food is then sucked up and swalloAved more easily. 
Where there is intense pain on swallowing, local infiltration anaesthesia 
o f the superior laryngeal nerves with a solution o f novoca in and a lcohol 
often gives prolonged relief (see p . 226) . Ulcers o f the voca l cords , e tc . , 
and infiltrations elsewhere have been treated b y means o f scraping wi th 
Heryng ' s curettes, and subsequently rubbing in strong solutions o f lactic 
acid (50 per cent) or some other caustic solution ; there is n o w a distinct 
reaction against this line o f t reatment. One would n o w be inclined t o 
limit this me thod to cases o f more superficial ulceration in areas such 
as the voca j cords . 

Artificial sunlight m a y be used b y special reflectors causing a direct 
application t o the larynx, and enthusiastic reports are received f rom 
various workers, while in the hands o f some others this me thod does 
no t achieve the desired result. 

T h e Finsen arc-light t reatment as practised in Copenhagen has resulted 
in the cure o f 53 per cent o f cases (Strandberg) . 

Favourab le results have been reported (Gainsborough) from dai ly 
intramuscular injections o f benzyl c innamic ester. 

The question o f t r acheo tomy is controversial , bu t the general consensus 
o f opinion is against the use o f t r acheo tomy excep t for ext reme degrees 
o f stenosis fol lowing cautery or other t reatment o f the la rynx. Tubercu­
lomas, if small, m a y be r emoved with forceps per vias naturales, bu t if 
large m a y cafl for t hy reo tomy (see p . 217) . 

During the third stage also, the larynx should receive treatment. T h e 
injections o f menthol in paroleine, etc . , should be cont inued. T r a c h e o t o m y 
m a y be urgently required for dyspnoea due t o oedema or obstruct ing 
tuberculomas, while a permanent t r acheos tomy m a y p rove local ly 
curat ive, or at the least add greatly t o the patient 's comfor t . 

In the great majori ty o f cases during the terminal phase, little can 
be done , but the local appl icat ion o f cocaine and hypodermics o f 
morphia m a y give some relief. 

2 . A C U T E M I L I A R Y T U B E R C U L O S I S OF THE L A R Y N X . 

This condi t ion is due to pharyngeal tuberculosis extending to the 
larynx. T h e granulations affect the laryngopharynx, and principally 
the epiglottis. On inspection, one sees at the early stage a swollen 
mucous membrane through which the tubercles appear as yellowish dots ; 
later on these break d o w n and form more o r less confluent ulcers wi th 
irregular torn edges. There is always great pain, and the general state 
is bad . The rapid progress o f the acute tuberculosis is accompanied b y 
marked cachexia . The prognosis is extremely grave. The treatment can 
o n l y be palliative. 

3. L U P U S OF T H E L A R Y N X . 

This is a ve ry chronic attenuated form o f laryngeal tuberculosis , 
histopathologically identical with, but clinically differing greatly f rom, 
phthisis laryngea. In the vast major i ty o f cases it is secondary t o 
well-marked lupus o f the face, nose or pharynx . In some cases of 
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apparently pr imary lupus o f the la rynx there m a y be found ulceration 
o f the nasal mucosa , with crusting and tubercle bacilli. The condi t ion 
is contagious and occurs m o s t frequently in y o u n g females. 

S Y M P T O M S . — T h e disease m a y progress for m a n y years wi thout any 
symptoms being complained of. W h e n the voca l cords are involved, 
there will be a varying degree o f hoarseness. A t an advanced period, 
considerable dyspnoea m a y result from the cicatricial contract ion which 
is associated with the healing o f extensive lupoid lesions. 

A P P E A R A N C E S . — T h e epiglottis is mos t c o m m o n l y invo lved , especially 
at first. The condi t ion is seen t o spread along the arjrteno-epiglottic folds, 
later affecting the other parts o f the larynx. T h e affected part shows 
a nodular raspberry-like formation o f the mucosa (Plate XII, 2, p . 190) . 
A t other parts there appear small ulcers extending more or less into the 
subjacent mucosa . The surrounding mucous membrane is usually some­
what infiltrated and congested. Some parts appear t o be breaking d o w n , 
while in other areas there appears heahng wi th formation o f fibrous tissue. 

D I A G N O S I S . — T h i s seldom presents any difficulty, excep t in the absence 
o f evident lupus elsewhere, when the condi t ion m a y be suggestive of 
syphilis. T h e dryness and shallowness o f the ulcers and the very 
slight reaction in the surrounding mucosa will, in the absence o f any 
marked improvement under iodide o f potassium and mercury , help t o 
exclude syphilis. W i t h a negative Wassermann reaction and a well-
marked focal reaction to tuberculin one m a y definitely conc lude that 
the condi t ion is lupus. Extens ive scar formation o f the later stage 
m a y be hardly distinguishable from that o f syphilis. 

P R O G N O S I S . — T h e disease runs a ve ry s low course, bu t undoub ted ly 
cases o f cure d o occur , a l though occasional ly the condi t ion is fol lowed 
b y tuberculosis o f the lungs. T h e mos t c o m m o n danger is the t endency 
to stenosis o f the larjoix. 

T R E A T M E N T . — T h e consti tutional t reatment is on similar lines to that 
o f any other tuberculous process. Doses o f l iquor arsenicalis ( commenc ing 
with 2 or 3 min . three times a day , gradually increased until upwards 
o f 20 min. are attained) have given g o o d results. Cod-liver oil, h y p o -
phosphites and syrup o f iodide o f iron are also helpful. Artificial 
light t reatment is o f value. Injections o f tuberculin R . , as indicated 
for phthisis laryngea ( p . 195), m a y be tried, as also m a y galvano-
puncture or dia thermy. Where the disease is localized to the free part 
o f the epiglottis, this m a y be amputa ted with a special punch . Ulcers 
m a y be scraped where accessible under either general or local anaesthesia, 
and a strong solution o f lactic acid (50 per cent upwards) applied to 
the raw surface. Cases o f slight cicatrization m a y call for dilatation 
with Schrötter 's bougies . Where the stenosis is marked, an external 
operat ion m a y be required. 

SYPHILIS OF THE LARYNX. 

Syphilis o f the larynx m a y occur as a congenital or acquired condi t ion . 
The pr imary lesion is a lmost unknown. Whi le the condi t ion is more 
c o m m o n in the male adult, neither sex nor age is e x e m p t f rom it. Severe 
lesions o f the larynx are no t c o m m o n . 
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PATHOLOGY .—Congen i t a l or late hereditary syphilis o f the larynx is 
an affection o f extreme gravi ty . I t assumes a hyperplastic form char­
acterized b y the uniformity and symmetrical nature o f the infiltration. 
I t m a y be associated with a similar involvement o f the pharynx . There 
is usually no ulceration. The condi t ion should be kept in v iew, as it 
m a y appear as the sole manifestation o f the disease, and is on ly slightly 
influenced b y the ordinary antisyphilitic remedies. During the secondary 
period the first evidence o f syphilis is hyperaemia which m a y be 
mistaken for ordinary catarrh. This goes on to the formation of 
mucous papules in which there is localized increase o f the surface 
epithelium with infiltration o f leucocytes . Later on gummata m a y form 
which m a y either break d o w n into ulcers or become distinct tumours 
(syphi lomata) . The ulceration m a y spread more deeply involving the 
cartilages, especially the epiglottis, when extensive necrosis m a y ensue. 
The subsequent healing and cicatrization result in extensive formation 
of connect ive tissue which, on contract ion, causes marked stenosis o f 
the larynx. 

S Y M P T O M S . — T h e prominent s y m p t o m is hoarseness. The vo ice is 
o f a particularly rough t imbre ; on ly when extensive disease is present 
m a y there b e , in addit ion, some degree o f pain. Cicatrization o f the 
laryngeal lesions m a y induce marked dyspnoea. 

A P P E A R A N C E S . — D u r i n g the secondary period there is at first little t o 
be made out bu t the general hyperaemia o f the mucosa . Mucous plaques 
are occasional ly seen o n the voca l cords as white semilunar areas. The 
ary-epiglott ic folds m a y be the seat o f marked inflammatory oedema, 
causing considerable dyspnoea. The formation o f gummata , which 
marks the transition between the secondary and tertiary period, m a y 
occur at any part o f the larynx and especially on the ventricular bands 
and epiglottis. T h e y appear at first as smooth swellings o f the mucosa , 
but break d o w n later when ulceration ensues. The floor o f the ulcer 
has a dir ty-drab colour and the edges are somewhat overhanging. 
Occasionally a diffuse hyperplasia o f the upper aperture o f the larynx, 
somewhat resembling that o f tuberculosis, is observed. Sometimes the 
vocal cords m a y appear more or less fixed in an atypical posi t ion, due 
to infiltration o f the muscles o r involvement o f the cr ico-arytenoid jo in t . 
(Plates XI, 5, 6, p . 176 and XII, 1, 3 , p . 190.) 

D I A G N O S I S . — D u r i n g the early per iod o f the secondary stage intractable 
laryngitis is frequent and m a y be mistaken for simple catarrh ; other 
evidence o f syphilis will confirm its specific origin. Gummata are 
usually localized to the anterior part o f the larynx (epiglottis and ven­
tricular bands) , and are somewhat circumscribed in appearance. Their 
rapid growth is characteristic. I t m a y sometimes be difficult t o dis­
tinguish the condi t ion from lupus in the absence o f lesions in other 
parts. Diagnosis will be confirmed b y the absence o f any reaction to 
tuberculin tests and the favourable reaction o f the lesions t o antisyphilit ic 
treatment. I t must be borne in mind that malignant growths are also 
temporari ly improved b y antisyphilitic remedies, especially iodide of 
potassium. Where a por t ion o f the growth is available, the microscopic 
examination m a y be o f assistance. 
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The condi t ion m a y be ve ry difficult to distinguish f rom cancer ; the 
rapidity o f the growth is characteristic o f syphilis rather than o f cancer . 
A certain diagnosis can on ly be arrived á t b y a posi t ive Wassermann 
reaction, al though a certain p ropor t ion o f cases o f tertiary syphilis d o 
not g ive this posi t ive reaction. 

P R O G N O S I S . — T h i s varies according to the stage and t y p e o f the disease. 
If the case is seen and treated early, the prognosis is g o o d . There is 
considerable danger that gummatous processes m a y encroach upon the 
lumen o f the glott is , either direct ly or b y produc ing oedema, when 
dyspnoea m a y suddenly ensue. I f the disease has been extensive, 
cicatrization m a y result and chronic dyspnoea supervene. 

T R E A T M E N T . — T h e t reatment is that o f syphilis generally. W h e r e 
urgent s y m p t o m s of dyspnoea arise, one should avo id having recourse to 
t r acheo tomy if possible. I t is better to press antisyphilit ic t reatment 
and scarify the oedematous tissue in the larynx. Loca l mercury inunction 
in the neck is ve ry useful in this connect ion . In the major i ty o f cases a 
favourable result is obta ined b y means o f mercury either internally or 
b y inunction. One should avo id instituting a course o f t reatment with 
neosalvarsan wi thout having definitely confirmed syphilis b y means o f a 
posit ive Wassermann reaction. Acu t e laryngitis will be avo ided b y the 
patient 's giving up his t o b a c c o and spirits. Gummatous formations, 
if obstruct ing the larynx, should be r emoved per vias naturales. During 
the stage o f cicatrization intubat ion m a y be called for, bu t the less act ive 
the treatment the better, until the causal condi t ion has been efficiently 
dealt wi th . 

LEPROSY AND SCLEROMA. 

Leprosy and scleroma m a y affect the larynx, bu t as bo th o f these 
condit ions are exceedingly rarely me t with in this coun t ry , no detailed 
description o f them will be g iven. Leprosy is characterized b y the 
formation o f smooth or nodular infiltration and, later, s low ulceration 
sets in. In scleroma, smooth pale-pink swellings deve lop , situated on 
either side, be low the voca l cords . 
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CHAPTER XXVII, 

NERVOUS AFFECTIONS OF THE LARYNX. 

NEUROSES OF SENSATION. 

Anaesthesia.—The sensory nerve to the larynx is the superior laryngeal 
branch o f the vagus, and paralysis o f this nerve, which m a y be either 
peripheral or central, results in a varying degree o f anaesthesia. T h e 
loss o f sensation m a y be very slight or it m a y be comple te , and the paralysis 
m a y be unilateral or bilateral. The mos t c o m m o n cause o f the latter 
is diphtheria ; in that disease the anaesthesia is usually associated wi th 
mo to r paresis o f the larynx and soft palate. Unilateral paralysis m a y be 
due to apoplexy , unilateral lesions in the medulla, tumours at the base 
o f the brain or high up in the neck, l o c o m o t o r ataxia, syr ingomyel ia 
and hysteria. T h e anaesthesia in m a n y o f these cases is associated with 
various forms o f m o t o r paralysis. 

S Y M P T O M S . — W h e n the loss o f sensation is bilateral and comple te , the 
condi t ion is accompanied b y great danger to the patient, as particles o f 
food are very liable t o pass through the insensitive larynx and set up 
an inhalation pneumonia . In other cases, larger pieces o f food m a y be 
caught in the larynx and threaten asphyxia . The diagnosis can on ly be 
made b y palpating wi th a p robe ; this is no t perceived in the anaesthetic 
area, bu t produces cough and contract ion o f the parts where sensation 
is unimpaired. Anaesthesia o f the palate, tongue, or pharynx should be 
looked for a t the same t ime. 

PROGNOSIS .—^This depends upon the cause. Anaesthesia due to diph­
theria usually passes off in five or six weeks, but when it is caused b y 
some organic central lesion the chances o f recovery are very poor . 

T R E A T M E N T . — T r e a t m e n t is mainly palliative and consists in pre­
venting food from passing into the larynx and trachea. This is best 
accomplished b y the use o f an eesophageal tube ; before introducing 
the food , the patient should be made to cough or phonate to see that 
the tube has really passed into the oesophagus. In diphtheritic cases, 
the interrupted current m a y be used. H y p o d e r m i c injections o f 
strychnine m a y also be g iven. 

In syphilis o f the central nervous system iodide o f potassium and 
mercury should be administered. 

Paraesthesia, Hyperaesthesia and Neuralgia.—These symptoms are 
found in neurotic individuals and are especially c o m m o n in w o m e n at the 
climacteric period. Paraesthesia, b y which is meant a feeling o f pricking, 
o f heat, or o f a foreign b o d y , is also sometimes felt after a foreign b o d y , 
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which was in the larynx, has passed on or has been r emoved . Hyper -
aesthesia is no t u n c o m m o n in those w h o suffer f rom gou t . In true cases 
o f paraesthesia and hyperaesthesia the la rynx is quite n o r m a l ; accordingly , 
before making the diagnosis, any organic condi t ion mus t be carefully 
excluded, and enlargement o f the lingual tonsil must especially be 
looked for, as it is liable t o cause the sensation o f a foreign b o d y . I f the 
larynx is anaemic, the lungs should also be carefully examined, as the 
case m a y be one o f incipient tuberculous infection. 

T R E A T M E N T . — T h e t reatment should be directed towards improving 
the general health ; regular hours, abundant diet and fresh air should 
be enjoined, and bod i ly or mental fatigue be avo ided . In g o u t y 
individuals the diet should b e restricted and Carlsbad salts m a y be ordered, 
while in anaemic patients iron and arsenic are indicated, combined with 
valerian. I f pain is compla ined of, a menthol spray m a y be used, 
bu t coca ine mus t no t b e r ecommended in these condi t ions . In some 
cases the constant current has been found of service, the posi t ive pole 
being applied to the neck. T h e results o f t reatment are, as a rule, 
unsatisfactory. 

SPASMODIC AFFECTIONS. 

Laryngismus Stridulus is a condi t ion which is m e t wi th in children 
under t w o years o f age, the major i ty o f w h o m suffer also f rom rickets ; 
but teething, digestive disturbances, the presence o f enlarged bronchial 
glands, and intestinal parasites, m a y all b e etiological factors. A c c o r d i n g 
to Semon and Horsley, the condi t ion is due t o irritability o f the cortical 
adductor centres. 

S Y M P T O M S . — I n a typical at tack, the child has suddenly a few crowing 
inspirations, fol lowed b y a per iod o f apnoea which m a y last for some 
seconds, the movement s o f respiration coming to a s top . The face 
assumes an expression o f great terror ; it is at first flushed b u t soon 
turns pale ; the eyes are staring, the pupils contracted ; the head is 
thrown back and the skin is covered with sweat . The at tack ends as 
it began, wi th some stridulous inspirations. In rare cases the chi ld dies 
during the seizure. T h e at tacks m a y be repeated several t imes a day , 
or m a y occur on ly at long intervals. In severe cases there m a y be spastic 
contract ions o f the feet and hands, the thumbs being flexed into the palms 
and the fingers either folded ove r them or r igidly ex tended. General 
convulsions m a y also supervene. 

PROGNOSIS .—^The prognosis depends on the cause. I t is c o m m o n l y 
g o o d ; but , as has been stated, some patients have died f rom asphyxia 
during an at tack. 

DIAGNOSIS .—^The diagnosis has to b e made from false c roup and 
depends on the sudden onset, the comple te apnoea during the at tack, 
and the absence o f laryngeal s y m p t o m s in the free intervals. 

T R E A T M E N T . — I f the patient is seen during an at tack, the clothes 
round the neck should be loosened, and the w i n d o w thrown open to 
permit o f a free draught of air ; co ld water should be applied to the face 
and neck , and smellhig salts held to the nostrils. I f there is real danger 
o f asphyxia, t r acheo tomy must be performed at once . T h e general 
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treatment depends on the cause and, as in the great major i ty o f cases 
this is rickets, the reader should refer t o a work on the pract ice o f medicine, 
it being outside the scope of the present vo lume . I t will suffice t o state 
that the diet must b e carefully regulated, and that cod-l iver oil and 
tonic t reatment should b e administered. I f the attacks recur frequently, 
bromide o f potassium m a y be given. 

Congenital Stridor of Infants.—As the name indicates, the condi t ion 
is not iced immediately after birth and consists in a disagreeable croaking 
stridor on inspiration. Expirat ion, excep t in severe cases, is noiseless. 
Accord ing to the degree o f stridor the sound m a y vary in pi tch. The 
condi t ion is more marked during the waking hours, though it is often 
present while the infant sleeps. The stridor is not iceably aggravated b y 
exci tement , when the crowing is more high-pitched. There is no altera­
tion in coughing and crying. Al though there is distinct inspiratory 
obstruction, as evidenced b y retraction o f the abdominal and thoracic 
walls, the infant does no t tend to become cyanot ic . The difficulty in 
breathing does not appear in any w a y to alarm the child, possibly owing 
to the congenital and constant nature o f the affection. Dur ing the first 
month or so the stridor becomes more marked and then, after a some­
what similar period in which there is no increase in the condi t ion, there 
is gradual diminution o f the symptoms , so that at the end o f t w o years 
the stridor m a y have almost entirely passed off. Fo r some considerable 
t ime the stridor is apt t o be set up temporari ly b y exci tement . 

ETIOLOGY .—^Whi le m a n y theories have been advanced, we m a y here 
mention some which, al though possibly no t whol ly causal in nature, 
must certainly be contr ibutory to the condi t ion. The posi t ion taken 
up b y John T h o m s o n and Logan Turner, w h o have specially studied the 
subject, m a y be briefly summarized as follows : — 

1. Owing to a late development o f the cort ical centres controll ing 
respiration there results an inco-ordination in the respiratory movemen t s . 

2 . There is thus a recurring sucking in o f the soft structures forming 
the upper aperture and a consequent accentuat ion o f the normal infantile 
type of larynx. 

3 . A similar state o f affairs occurs temporari ly during anaesthesia in 
children. 

4. Tha t the stridor is not p roduced in the pharynx is evident b y the 
phonatory nature of the sound, and it is uninfluenced b y any movements 
o f the tongue or mouth , or b y occlusion o f the nose. In none of the 
fatal cases o f congenital stridor was there noted any enlargement o f 
the thymus or lymphat ic glands ; whereas, in t w o fatal cases o f stridor in 
infants observed b y T h o m s o n and Turner where such enlargements were 
found, the symptoms were no t those o f congenital stridor, the stridor 
being chiefly expiratory. 

5. The presence o f adenoids as a source o f reflex irritation is no t 
in their experience, a causal factor. 

This v iew differs f rom that o f L a c k and Sutherland on ly in the sup­
posit ion that the deformity , a l though due to the indrawing o f the flaccid 
aperture o f the larynx, occurs no t as a pr imary congenital condi t ion , 
but rather as an acquired malformation owing to the inco-ordinated 
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respiratory movements—that is that the diaphragmatic intracostal 
inspiratory movements are no t synchronous with those o f the abduct ing 
muscles o f the larynx. Whi le these views have received m u c h support , 
there are others w h o strenuously hold that the condi t ion is primarily 
due to compression o f the trachea b y means o f an enlarged thymus 
gland, and that the exacerbations as a b o v e described are on ly the reflex 
manifestation o f chronic respiratory obstruct ion (Avell is) ; this view 
has in its support the fact that typical cases o f congenital infantile 
stridor have been incidentally and permanent ly alleviated b y surgical 
t reatment o f the enlarged thymus gland. There have also been noted 
cases where removal o f adenoid vegetat ions has undoub ted ly cured 
the condi t ion. One must no t leave out o f accoun t the small cal ibre 
o f the infantile larynx, in which any untoward movemen t s caused 
either b y lack o f co-ordination o f the abductors on inspiration or b y 
sinking in o f the elastic lateral walls, or b y reflex spasm o f the abduc­
tor muscles, m a y readily produce considerable interference with 
respiration. Paterson and B r o w n Kef ly have no ted on direct examina­
tion o f the larynx an exaggerated infantile t ype wi th a ve ry long and 
tapering epiglottis whose lateral edges are ben t backwards , forming an 
almost comple te cylinder, and leaving on ly a narrow vertical slit posteri­
or ly for the entrance o f air. 

I t is on ly reasonable to suppose, f rom the m a n y different v iews as 
to the causation o f the condi t ion, that any one o f the suggested causes 
m a y contr ibute t o it, and that congenital stridor o f infants is a name 
given b y different observers t o several somewhat similar condi t ions in 
infant life. 

P R O G N O S I S . — T h e prognosis is favourable , as the condi t ion tends t o 
pass off before the end o f the second year . 

T R E A T M E N T . — T h e t reatment should be firstly symptomat i c , and then 
attention should be given to any possible cont r ibu tory cause, such as 
adenoids, enlargement o f the thymus , or signs o f de layed deve lopment . 

Laryngeal Spasm in adults m a y be due t o central nervous diseases 
such as l o c o m o t o r a t axy (in which it produces the wel l -known laryngeal 
crises), o r it m a y occur in epilepsy, tetanus, hydrophobia , tetany, or 
chorea ; it m a y result f rom mediastinal growths which stimulate the 
vagus nerves, and it m a y also depend on direct irritation o f the larynx 
b y foreign bodies , tumours, or the applicat ion o f medicaments . The 
duration o f the spasm varies ; it m a y be sufficiently pro longed to cause 
loss o f consciousness. 

S Y M P T O M S . — T h e s e are similar to those found in spasm in children, bu t 
are usually less severe, though death has been recorded in cases where 
a g rowth has been gr ipped b y the spasm o f the cords . 

T R E A T M E N T . — T h e t reatment o f an at tack is the same as that of laryn­
gismus stridulus, and the general t reatment depends on the excit ing cause. 

Rhythmic Movements and Tremor of the Vocal Cords.—Tremor o f the 
voca l cords is no t infrequently observed ; it is found in disseminated 
sclerosis as a form o f intention t remor and is then frequently associated 
with paresis. T remor has also been m e t with in cases o f syringomyelia , 
paralysis agitans, chorea and hysteria. 
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It is more u n c o m m o n to find cases showing rhythmic cont inuous 
involuntary movements o f the vocal cords , which resemble an ocular 
nystagmus, and are unaccompanied b y paralysis. These movemen t s 
are usually synchronous with contractions o f some or all o f the muscles 
which take part in the act o f deglutition. There has been evidence of 
organic disease o f the central nervous system in all the recorded cases. 
In only t w o have the movements been restricted to one side o f the 
larynx ; one case was recorded b y Scheinmann, and the other b y Porter . 

T R E A T M E N T in such cases can be o f little service. 
Phonic Spasm is a condi t ion met with in neurotic adults w h o use 

their voices professionally. The cords ac t quite normally during respira­
tion, bu t when the patient at tempts to speak they b e c o m e firmly pressed 
together after a few words and no further sound can be emitted, as 
air cannot be forced through the glottis. The spasm ceases as soon as 
the endeavour to phonate is abandoned. The results o f t reatment are 
usually very unsatisfactory, but in early cases careful breathing exercises 
and lessons in voice product ion should be advised. 

Mogiphonia is an affection allied to phonic spasm and was first 
described b y B . Frankel. I t is a professional neurosis occurring in 
singers, teachers and clergymen. The patient finds speaking or singing 
at first difficult, and then impossible ; associated with this there is a 
feeling of pain in the neck. The ordinary conversational vo ice is 
unaffected. 

Phonasthenia is a condi t ion similar t o mogiphonia , excep t that the 
fatigue o f the vo ice is evident on any a t tempt to speak. The prognosis 
is not very g o o d . Treatment should consist in rest, fol lowed b y massage 
o f the neck, and also in systematic instruction in vo ice product ion . 

Laryngeal Vertigo.—This is a rare affection, which nearly a lways 
occurs in men ; it was first described b y Charcot . The nature o f an 
at tack is as follows : The patient is seized with a fit o f coughing, during 
which he becomes g iddy , or falls d o w n and loses consciousness for a 
second or t w o ; he then gets up and feels quite well . Various theories 
have been advanced in explanat ion o f this phenomenon, b u t McBr ide ' s 
is the one mos t generally accepted, i.e., that it is due to forced expirat ion 
with a closed glottis. H e made experiments under these condi t ions , and 
found that the pulse became weaker, and that the sphygmograph ic 
tracing showed a rapid and continuous diminution o f the up-stroke. H e 
argues that in laryngeal ver t igo " the closure o f the glottis is comple te , 
and that the whole expira tory effort is felt through the air conta ined in 
the lungs, b y the ah^eoli, the large vessels in the thoracic cavi ty , and 
the heart itself. As a result syncope—or a tendency to syncope—is 
produced, and almost at the same m o m e n t the spasm o f the glott is 
relaxes and the at tack is ove r . " 

P R O G N O S I S . — T h i s is favourable. 
T R E A T M E N T . — T h e treatment should be directed to maintaining the 

general health, and to relieving the tendency to spasm b y the administra­
tion o f bromides. 

Nervous Cough.—This is a spasmodic and frequently a barking cough , 
met with in young persons o f bo th sexes, w h o are c o m m o n l y o f a neurot ic 
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MOTOR PARALYSIS. 

Before commenc ing the s tudy o f this section the reader is advised t o 
refresh his m e m o r y o f the anatomical and physiological aspects o f the 
muscular and nervous supply o f the larynx ( p p . 158 and 163). 

Paralysis m a y affect either the m o t o r or the sensory nerves, or b o t h 
combined . T h e condi t ion m a y be a comple te paralysis, or m a y only 
amount t o a slight paresis. I t m a y affect either side or b o t h sides. The 
condi t ion m a y involve either the whole fibres o f the nerve-trunk, or , 
for a t ime at least, a part o f them—for example , the abduc to r fibres. 
There is an a lmost invariable order in which the m o t o r fibres o f the 
recurrent laryngeal nerves are aftected. This has been enunciated b y 
Semon in the following terms : " I n all progressive organic lesions of 
the centres and trunks o f the m o t o r laryngeal nerves the fibres supply­
ing the abductors o f the voca l cords b e c o m e invo lved m u c h earlier than 
d o the adductors . W h e n the paralysis is confined t o the adductors of 
the voca l cords it is a lmost invariably bilateral, and is due t o functional 
changes in the central nervous sys tem." Paralysis due t o inflammatory 
condit ions in the larynx is not considered here, this being m y o p a t h i c 
in origin. I t is referred to under A C U T E L A R Y N G I T I S ( p . 175). 

F U N C T I O N A L A P H O N I A . 

E T I O L O G Y . — T h i s condi t ion is m o s t frequently me t with in y o u n g 
females, bu t m a y occur in others. I t m a y be associated with some 
condi t ion o f nervous shock, or it m a y be present in incipient phthisis. 
In some patients there is a degree o f general neurasthenia and in others 
a slight catarrhal laryngitis. 

S Y M P T O M S . — T h e condi t ion usually comes on suddenly, possibly after 
some extreme mental perturbation. T h e patient finds the vo ice is either 
comple te ly gone , or is reduced to a whisper. This is the on ly s y m p t o m 
complained o f as a rule. There is no spontaneous cough . W h e n the 
patient is asked t o cough she does so in the usual w a y . Often there 
may have been previous attacks which have passed off. 

A P P E A R A N C E S . — O n a t tempted phonat ion the cords are seen to approach 
towards the middle line, bu t the glottis is never comple te ly closed. 
Sometimes there m a y be a large opening in the respiratory por t ion (Fig. 
121, D, p . 209), and at all t imes there is a spindle-shaped opening left in the 
membranous glottis (Fig. 121, C). On coughing, the cords appear t o 
c o m e close together and, on lespiration, the movemen t s are quite normal , 

type , and in w h o m no affection can be detec ted which is associated with 
this s y m p t o m . The cough is generally single, bu t m a y be paroxysmal in 
character ; as a rule it continues throughout the d a y and ceases only 
during sleep. 

TiiEATMENT.—Thc coudi t iou is not amenable to ordinary t reatment . 
Morell Mackenzie found that the best results were obta ined b y sending 
the patient for a sea v o y a g e . I f this is impossible, large doses o f b romides 
may be g iven ; or arsenic, with or wi thout iron, m a y be tried. 
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I f there are signs o f catarrh these suggest tha t the condi t ion is a 
myopa th ic paresis, in which case evidence should be sought for the 
usual causes o f such. These are acute laryngitis, tubercle, syphilis, lead 
and arsenic poisoning, diphtheria, e tc . 

D I A G N O S I S . — T h e diagnosis is usually arrived at from the history, the 
sudden onset and the absence o f any other attributable cause o f the 
aphonia ; also from the fact that the act o f coughing is no t interfered 
with. The absence o f any laryngeal change other than the paresis as 
mentioned will also indicate its nature. Further, the condi t ion is a lways 
bilateral, and the absence o f any abductor paresis will exclude the likeli­
hood o f its being a bilateral organic lesion {see Semon 's d ic tum, enun­
ciated a b o v e ) . The condi t ion in a mild form is sometimes met with as 
a premoni tory sign o f phthisis and appears at an early stage when 
there is no other laryngeal suggestion o f tuberculosis. 

P R O G N O S I S . — A l t h o u g h the condi t ion disappears spontaneously in the 
majori ty o f cases, or at the worst gradually disappears, occasionally the 
functional paralysis is very refractory. I t m a y even temporari ly disappear 
and almost instantly return again, the vo ice remaining aphonic as before . 

T R E A T M E N T . — A s soon as it has been decided that there is no evident 
organic or myopa th ic cause for the malady, an a t tempt should be m a d e 
to persuade the patient that the condi t ion is purely a nervous affection 
and that there is no hindrance to the free use o f the vo ice . I t m a y be 
suggested that the condi t ion which has caused the aphonia has passed 
off, and that the vo ice can n o w be freely used. In many cases, wi th a 
little encouragement the suggestion takes effect and, after the patient 
has been induced to cough once or twice and produce a sustained musical 
note, the vo ice m a y almost entirely return, especially if one succeeds in 
distracting the patient 's attention momentar i ly from the obsession o f 
aphonia. I t m a y frequently be seen that patients use the vo ice freely, 
and then in a few minutes again b e c o m e apparently aphonic . In such 
a case, therefore, there is a psychical condi t ion, and internal faradization 
m a y be tried. After a somewhat sharp applicat ion o f this remedy, a 
still further proport ion o f cases recover the vo ice and retain it either 
permanently or for a more or less prolonged period. The friends should 
be instructed to keep the patient talking after the doc to r leaves and 
thus obviate the tendency to an immediate relapse into aphonia. Some 
authorities find it an advantage to make a local application o f an 
astringent, such as chloride o f zinc, t o the larynx. This t reatment 
does no t recommend itself in the absence of any local indication, and 
p robab ly acts on ly in virtue o f the discomfort and spasm which it 
induces. A somewhat better effect m a y be obtained b y faradization, 
without any damage to the delicate tissues o f the larynx. One elec­
trode is passed into the larynx, while the other, t o which is at tached 
a sponge, is applied to the larynx externally, preferably in the region 
o f the cr icothyreoid muscles. The general health and in the case o f a 
female, the genital system, should be inquired into and if necessary 
treated. The internal administration o f tonics such as syr. h y p o p h o s . c o . 
is o f advantage, especially if combined with a change o f air and scene. 
In intractable cases Weir-Mitchell t reatment m a y be called for. 



MOTOR PARALYSIS 207 

P A R A L Y S I S OF T H E R E C U R R E N T L A R Y N G E A L N E R V E , 

The paralysis is more c o m m o n l y unilateral, bu t m a y be bilateral. 
Unilateral Recurrent Paralysis.— 
E T I O L O G Y . — T h e left recurrent laryngeal nerve is more frequently 

affected than the right, p robab ly owing to its longer course, the c o m ­
monest cause being pressure o f an aortic aneurysm. The mos t c o m m o n 
causes o f paralysis o f the right recurrent laryngeal nerve are cancer o f 
the oesophagus, thickening o f the pleura ove r the apex o f the right lung, 
and aneurysm o f the innominate or right subclavian artery. Mediastinal 
tumours, glandular enlargements in some cases secondary to m a m m a r y 
cancer , and tumours o f the neck m a y affect either nerve. Tumours 
o f the base o f the brain, haemorrhages into the medulla, and certain 
progressive nervous diseases, such as l o c o m o t o r ataxia, bulbar paralysis, 
or multiple cerebrospinal sclerosis, m a y also cause the condi t ion . The 
recurrent laryngeal nerve m a y be injured or d iv ided during operations 
on the neck or as the result o f wounds accidental ly p roduced . More 
rarely unilateral paralysis is due t o diphtheria, p tomaine poisoning, 
influenza and p lumbism. 

[In regard to the last ment ioned cond i t ion , compare paralysis o f the 
radial nerve.] 

S Y M P T O M S . — T h e symptoms vary according to the site o f the lesion. 
W h e n it is a b o v e the region o f the superior laryngeal nerve there are, in 
addit ion, symptoms point ing t o paralysis o f the superior laryngeal, that 
is, anaesthesia o f the larynx and certain alterations o f the vo ice . T h e 
lesion is, however , more c o m m o n l y be low the origin o f the superior 
laryngeal, when there is no coexist ing anaesthesia. Al though the division 
of unilateral paralysis o f the recurrent into three stages appears t o be 
confirmed b y experiments on animals and is usuafly accepted, many 
observers confess that they have never seen a case o f incomplete paralysis 
that passed o n t o the comple te stage, however well recognized these 
t w o condit ions are separately as clinical entities. During the first stage 
( ' i ncomple te para lys is '—abductor paresis) s y m p t o m s m a y be entirely 
absent, the condi t ion passing unnot iced. T h e vo ice is unaltered and 
there is little or no dyspnoea. During the second stage ( ' i ncomple te 
paralysis ') there m a y be slight dyspnoea o n exert ion ; and during the 
third stage ( ' comple te paralysis ' ) the tendency to dyspnoea passes off 
save on exertion, the voice becomes husky, and there is marked phona-
tory waste, considerable effort being called for in the use o f the vo i ce . 

A P P E A R A N C E S . — D u r i n g the first stage ( ' i n c o m p l e t e ' ) , on phonat ion 
there is no alteration visible, bu t on inspiration the affected cord is seen 
to lie near the middle line. Dur ing the second stage ( ' i n c o m p l e t e ' ) , on 
phonat ion there is still nothing abnormal noted, bu t on inspiration the 
affected cord is seen t o be fixed in the median plane. Dur ing the third 
stage ( ' c o m p l e t e ' ) (Fig. 121, A) , the affected cord on phonat ion is seen 
fixed in the cadaver ic posi t ion, i.e., m i d w a y between the posi t ion o f 
phonat ion and quiet inspiration, and the arytenoid cartilage o f the 
affected side is somewhat in front o f that o f the heal thy side. The free 
edge of the cord is somewhat concave in outline and, in a case o f long 
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standing, the cord m a y be somewhat atrophied, being narrower than 
the healthy cord . Before ' c o m p e n s a t i o n ' has been established, on 
a t tempted phonat ion, the healthy cord on ly reaches the median plane 
and the glottis is no t c losed. In a case o f longer standing, after compensa­
t ion has been established, the healthy cord on phonat ion is seen to cross 
the median plane and the glottis appears somewhat obl ique and almost 
comple te ly closed (Fig. 121, B). This m a y be looked upon as the fourth 
stage or stage o f compensat ion . 

P R O G N O S I S . — W h i l e the condi t ion in itself is not dangerous to life, the 
prognosis is that o f the causal condi t ion and is correspondingly serious. 
Should the paralysis be due to enlargement o f the lymphat ic glands, 
influenza, diphtheria, etc. , or t o some remediable condi t ion, and no t be 
o f t o o long standing, a cure m a y be e x p e c t e d ; but the vast major i ty of 
cases are due to more serious disease. 

T R E A T M E N T . — A s a rule no special laryngeal treatment is called for 
other than that o f the causal condi t ion . W h e n the paralysis is no t due t o 
some gross lesion o f the nerve, strychnine and faradization m a y be o f use. 

Bilateral Recurrent Paralysis.— 
E T I O L O G Y . — W h i l e any o f the diseases causing unilateral paralysis m a y 

contr ibute t o a bilateral condi t ion, among the more c o m m o n causes are 
tumours o f the oesophagus and mediast inum, bulbar paralysis, l o c o m o t o r 
ataxia, multiple cerebrospinal sclerosis, cerebral syphilis, diphtheria, 
p tomaine poisoning, influenza and p lumbism. 

S Y M P T O M S . — D u r i n g the first t w o stages there m a y be attacks o f 
laryngeal spasm (tabetic laryngeal crises). During the first and second 
stages before the paralysis is comple te , there is not iced gradual and 
progressive respiratory dyspnoea which is m u c h aggravated on exert ion 
and is also present during sleep. Dur ing the third stage (comple te 
paralysis) the respiration has become very m u c h easier and except during 
excessive effort there is little or no dyspnoea, save when the patient 
accidentally inhales into the lungs foreign bodies , such as saliva or food . 
Violent attacks o f dyspnoea m a y take place. The vo ice is entirely gone 
and the patient is unable to cough. During sleep, unless saliva be 
accidentally inhaled, there is little embarrassment in the respiration. 

APPEARANCES .—^During the first and second stages, when there is 
abductor paresis and paralysis, the cords on phonat ion are seen close to 
the median plane. W h e n there is on ly paresis the glottis m a y open slightly 
o n inspiration, but when the abductor fibres are comple te ly paralysed 
the cords are seen on inspiration to be close to the middle line 
and tending to be drawn together, while on expiration the glottis 
opens slightly (Fig. 121, F). During the third stage, that o f comple te 
recurrent paralysis, on a t tempted phonat ion, inspiration and expirat ion, 
the cords remain fixed in the cadaveric posit ion, i.e., m idway between 
phonat ion and quiet inspiration (Fig. 121, E). 

P R O G N O S I S . — T h i s is more serious than in the case o f the unilateral 
condi t ion, as a dangerous degree o f dyspnoea m a y occur during the first 
or second stage, while there is a risk o f inhalation pneumonia during the 
third stage. Where the causal condi t ion is remediable a correspondingly 
less grave prognosis m a y be given. 
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T R E A T M E N T . — G e n e r a l t reatment applicable t o the causal condi t ion 
should, o f course, be instituted. T h e patient should avo id exercise o f 
any sort, especially during the early stages o f the condi t ion . Should 
acute symptoms o f dyspnoea be urgent, it m a y be necessary t o have 

Fig. 121.—Motor paralyses of the larynx. Laryngoscopic images: (A) Complete recur­
rent paralysis (left)—deep inspiration; (B) Complete recurrent paralysis (left)—old-standing 
case with 'compensation' by right cord on phonation; (Q) Paralysis (or paresis) of thyreo-
arytenoids; (D) Paralysis (or paresis) of arytenoids; (E) Bilateral recurrent paralysis, 
complete-both cords are seen in the cadaveric position on expiration, on inspiration they 
are somewhat closer together; (F) Double abductor paralysis (bilateral recurrent paralysis-
incomplete stage), on inspiration; (G) Paralysis of cricothyreoids (superior laryngeal nerves, 
bilateral. 

recourse t o t r acheo tomy. Operat ive t reatment has o f late shown 
some promise o f relief for these pat ients . M a n y opera t ive procedures 
have been tried and more have been suggested. R e m o v a l o f one 
cord b y punch forceps through a la ryngoscope has been pract ised b y 

14 
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Chevalier Jackson wi th a varying degree o f success. This operat ion 
he has called ' c o r d e c t o m y ' . Apparent ly there is no certainty o f 
permanent relief, bu t i t has the meri t o f compara t ive s implici ty and 
undoubted ly gives immediate security t o the patient . 'Ventr ic le strip­
p ing ' is a suggestion from veterinary pract ice . Por tmann has recently 
described the operat ion for the removal o f the adductor muscles in 
order t o correct the posit ion o f adduct ion responsible for the dangerous 
dyspnoea. 

O f the operat ive treatments suggested, however , some m e t h o d o f 
transplantation o f the voca l cord seems t o afford the greatest promise . 
This consists in mobihz ing the anterior ends o f the voca l cords and fixing 
them in such a posi t ion that sufficient airway is assured. In certain 
Continental clinics this is done b y fixing the cords at different levels in 
a vertical plane. In this count ry successful cases have been shown b y 
W o o d m a n and b y Hall , in which the anterior ends o f the voca l cords 
were m o v e d outwards and fixed in such a posi t ion that a permanent 
airw^ay was p rov ided . Measures such as these render the 'permanent 
ΙοΛν t r a c h e o t o m y ' unnecessary. 

M Y O P A T H I C P A R A L Y S I S . 

Occasionally certain isolated muscles m a y be affected b y paralysis 
without the whole muscular system being involved . The condi t ion m a y 
be little more than a slight paresis, o r m a y amoun t to a comple t e 
paralysis o f the muscle . 

E T I O L O G Y . — T h e s e condi t ions m a y be due t o functional derangement 
o f the cort ical centres, peripheral neuritis, or , what is more frequent, 
to some ini lammatory condi t ion o f the mucosa in which the muscle 
becomes secondari ly involved^ T h e muscles mos t often affected are the 
thyreo-arytenoids (Fig, 1 2 1 , C ) (acute laryngitis and functional aphonia) 
and the posterior crico-arytenoids, sometimes the arytenoid (Fig. 1 2 1 , D.) 
Funct ional paralysis o f the thyreo-arytenoid muscles due to derangement 
o f the cortical centres is always bilateral and has been considered already 
under F U N C T I O N A L A P H O N I A (p . 2 0 5 ) . Muscle paralysis due to laryngitis 
and gross lesions o f the recurrent have also been dealt with . W h e n 
muscles such as the crico-arytenoids or thyreo-arytenoids are involved , 
the laryngoscopic appearances are such as can readily be inferred from 
the known actions o f these muscles. A glance at Figs, 8 9 , 90 , 9 1 will 
indicate them. 

P R O G N O S I S . — T h e prognosis is that o f the causal condi t ion . W h e n 
due t o laryngitis the paralysis soon passes off. W h e n due t o some 
peripheral intoxicat ion such as is caused b y diphtheria and influenza 
or p lumbism, a longer period m a y ensue before the condi t ion ult imately 
clears up . 

T R E A T M E N T . — I f the paralysis occurs during laryngitis, the first 
essential is comple te rest o f the vo ice ; subsequent judic ious and 
graduated exercise o f the vo ice should take place. I t will also be an 
advantage t o employ external faradization, while strychnine internally 
is o f service. 
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P A R A L Y S I S O F T H E S U P E R I O R L A R Y N G E A L N E R V E ( C R I C O T H Y R E O I D 

M U S C L E S ) . 

Paralysis o f the cr icothyreoid muscles alone is a ve ry rare cond i t i on . 
The nerve-supply is derived from the external laryngeal branch o f the 
superior laryngeal nerve. Accord ing to Morell Mackenzie , paralysis m a y 
be caused b y co ld or b y over-strain o f the vo i ce . Myg ind has col lected 
thirteen cases in the major i ty o f which 
there was some bulbar lesion. 

S Y M P T O M S . — These consist in a diffi­
cul ty in producing the higher notes and 
in the vo i ce becoming readily tired. On 
la ryngoscopy, a w a v y line o f the cords 
can be detected (Fig. 122) , and if the 
paralysis is unilateral the affected cord 
stands at a lower level than its fel low. 

Anaesthesia o f the larynx is also present in 122.-PARALYSIS OF CRICC 
most o f these cases, and Morell Mackenzie THYREOIDS, 
has stated that if the finger be placed in 
the cr icothyreoid space during phonat ion a lack o f tension can be detected. 

T R E A T M E N T . — T r e a t m e n t consists in massage o f the neck , the appli­
cation o f faradic electricity and in hypode rmic injections o f s t rychnine. 

VOCAL DISABILITIES OF SINGERS. 

While various phona tory disturbances have already been considered 
in connect ion wi th the respective causal condi t ions , there remains a class 
o f definite aberration o f voca l function in which , at first at least, 
pathological changes are ve ry slight or even absent . F o r wan t o f a 
better definition they m a y be regarded as maladies of the voice. Their 
actual nature m a y pass unnot iced unless the sufferer is economica l ly 
dependent upon the v o i c e . In the case o f a singer, where a higher 
degree o f voca l precision is called for than in speech, the condi t ion is 
a formidable menace t o the l ivel ihood o f the sufferer and calls for 
immediate diagnosis and t reatment before it becomes more firmly 
established and a cure more difficult. 

C A U S A T I O N . — T h e vo ice m a y b e imperi l led at the outset , as the teacher 
m a y fail t o recognize the exac t ca tegory to wh ich it be longs . F o r 
example , a vo ice m a y fit, as regards p i tch and range alone, into one 
ca tegory , while its more impor tant qualities o f t imbre, e tc . , wou ld place 
it in another . The failure to recognize this m a y result in a mezzo -
soprano being trained as a soprano, t o the ruination o f the v o i c e . 
Another cause is over-training b y reason o f t o o long seances wi thou t 
short intermissions. Certain vowel sounds, useful for the purpose o f 
training in one register, m a y be unfavourable for pract ice in another , 
each port ion o f the scale having its appropriate v o w e l sound for training 
purposes. 

Failure t o observe the hygiene o f the vo ice m a y b e a frequent cause 
o f t rouble—for example , singing when co ld or immedia te ly after a heavy 
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meal, excesses o f diet or any other excess. In certain Continental State 
operas the female singers contrac t t o rest the vo ice for three or four 
days in each mon th . 

D I A G N O S I S . — A l t h o u g h general examinat ion and la ryngoscopy ought 
not t o be neglected, the laryngologis t will rely upon the s y m p t o m a t o l o g y 
and the appl ica t ion o f the v o c a l tests . The fol lowing are the more 
c o m m o n faults encountered : — 

Faults in the 'Medium'.—The trouble c o m m e n c e s in t w o or three notes 
o f the middle register o f the v o i c e . These tones b e c o m e détimbré, and lose 
carrying power , and are accompanied b y a sensation o f loss o f breath. 
The singer starts all right, bu t after a little pract ice this port ion o f the 
vo ice fails. The condi t ion m a y b e , and usually is, l imited t o the med ium, 
bu t m a y eventual ly spread up and d o w n the scale. Economica l l y this 
is p robab ly the mos t serious c o m p l a i n t ; as the speaking vo ice is also 
involved , it m a y entail a prolonged per iod o f rest. Whi le misuse m a y b e 
causal, one must keep in mind a possible pu lmonary condi t ion . W h e n 
the notes at fault are just above the interval be tween the middle and head 
register, a ma lady o f the medium m a y be erroneously diagnosed. This , 
however , is m u c h less serious and on ly requires attention t o some errors 
o f technique. 

Loss of Range or Compass.—This occurs at either end o f the voca l 
register. T h e fault is essentially one due t o overstrain, especially in 
the higher register. The case requires carefully graduated exercises upon 
the med ium register. 

Changes in Timbre.—The condi t ion m a y va ry f rom a slight t o a marked 
loss o f t imbre . The onset is usually insidious—sometimes intermittent 
after rest. I t is occasional ly associated wi th loss o f staying power and 
weak range, and especially affects the upper notes . A frequent compla in t 
is loss o f mezza voce. 

W h e r e there is a definite inf lammatory basis, the condi t ion demands 
rest o f the v o i c e : fatigue should be avo ided . Loss o f resonance indicates 
nasal obstruct ion or some damping in the nasopharynx. 

Loss of Solidity, Durability or Staying Power.—The vo ice soon becomes 
fatigued. There is t ickling in, and dryness of, the throat . These per­
sons have either used their vo ices excessively in speech, or have under­
gone a t o o intensive voca l training. This mus t be curtai led. A loss 
o f staying power m a y show itself in the appearance o f a t remolo and 
calls for drastic change in instruction. 

Loss of Intensity, Strength or Carrying Power.—The singer finds that 
he is sensibly using more effort in singing and that he has t o nurse 
especially the notes o f the med ium under risk o f actual voca l d iscomfor t 
or loss o f t imbre ; this condi t ion, being largely due t o impaired health 
requires general t reatment. I f the vo ice has been used for any length 
o f t ime, the eventual recovery o f health m a y c o m e t o o late t o save the 
vo ice f rom a degree o f deterioration. 

Loss of Flexibility.—Any loss o f flexibility will be early not iced in a 
soprano, bu t m u c h less so in voices o f a lower p i tch and t imbre . T h e 
fault at first usually appears in the upper notes . Loss o f flexibility in a 
previously g o o d vo ice suggests the deposi t o f tubercle in the l a rynx . 
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CHAPTER XXV111 

TUMOURS AND INJURIES OF THE LARYNX. 

INNOCENT TUMOURS. 

Papillomata.— 
P A T H O L O G Y . — T h e s e growths m o s t c o m m o n l y affect children. Noth ing 

definite is k n o w n of their causation, bu t they appear t o be infective in 
nature. T h e y are similar in structure t o papi l lomata in other regions, 
being composed o f a vascular connective-t issue core covered b y epi thel ium. 

S Y M P T O M S . — T h e y mos t c o m m o n l y be t ray their presence b y consider­
able interference wi th the vo i ce and respiration. Cough is a frequent 
s y m p t o m . 

A P P E A R A N C E S . — P a p i l l o m a t a are usually seen a t tached t o the false and 
true cords around the anterior third o f the glott is , and are frequently 
multiple. T h e y are freely movab l e , o f a somewhat soft consistence, v a r y 
from a pale red to a drab colour , and have the typica l cauliflower-like 
papi l lomatous appearance (Plate XIII, 3 , p . 192) . 

DIAGNOSIS ,—Pap i l l oma ta m a y be mistaken for the somewhat similar 
formations o f phthisis laryngea, bu t their anterior insertion, a long with 
the absence o f any chnical evidence o f tubercle elsewhere, will serve t o 
distinguish them from the latter var iety. T h e absence o f any marked 
alteration o f the adjoining mucosa should also be no ted and, where 
possible, a por t ion o f the g rowth should be r emoved for h is topatho-
logical examinat ion. 

PROGNOSIS .—PapiUomata are chiefly dangerous in regard to the 
dyspnoea which they cause. T h e y tend t o recur after removal , bu t 
sometimes disappear spontaneously abou t puber ty . 

T R E A T M E N T . — W h e r e possible, growths should be ext irpated via the 
natural passages, either with the help o f indirect l a ryngoscopy or b y the 
direct me thod (see Chapter X X X ) , the latter p robab ly being prefer­
able ; a general anaesthetic is employed . In cases o f frequently recurring 
papil lomata it m a y be necessary t o perform t racheo tomy, bo th for the 
purpose o f enabling the child to breathe and in the hope o f bringing 
about a spontaneous disappearance o f the growths . R a d i u m m a y be 
tried as a therapeutic me thod . 

Fibromata or Fibromyxomata.— 
E T I O L O G Y . — T h e s e growths occur principaUy in adults, especially in 

the male sex. Whfle nothing is k n o w n o f their causation, they are fre­
quently associated with some condi t ion which causes chronic laryngitis. 

P A T H O L O G Y . — T h e s e innocent tumours , or po lyp i as the pedunculated 
variety are called, are either a degenerat on or a new format ion o f the 
fibrous-tissue elements o f the stratum propr ium o f the mucosa . W h e n 
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pedunculated they somewhat resemble m y x o m a t a in appearance, and 
differ very little in structure from nasal or aural po lyp i . T h e sessile or 
pure fibromata show less tendency to the formation o f m y x o m a t o u s 
tissue and have a freer vascular supply. 

S Y M P T O M S . — T h e shape, size and posit ion o f the growths determine 
the symptoms they produce . The smaller growths, unless in the neigh­
bourhood of the voca l cords , will at first seldom cause any alteration o f 
the vo ice or respiration ; but if they are pedunculated there m a y be 
sudden temporary disappearance or alteration o f the vo ice owing t o the 
tumour being momentar i ly impacted between the voca l cords . A sessile 
growth on the voca l cords will, o f course, p roduce cont inuous hoarseness 
or aphonia according t o its size. The larger growths , unless encroaching 
on the glottis, se ldom produce any dysphonia , at least until they 
attain a considerable size ; bu t if they are pedunculated, intermittent 
symptoms o f acute dyspnoea m a y be met with. T h e larger growths 
m a y sometimes cause dysphagia. There is ra rely pain associated with them. 

A P P E A R A N C E S . — F i b r o m a t a are usually single and seldom o f any size. 
T h e y c o m m o n l y affect one voca l cord and, when sessile, appear as a 
localized pink swelling o f the region (Plate XIII, 4 , p . 192). T h e 
pedunculated oedematous form, or fibromyxoma, is usually soft and 
paler in colour, and m a y appear at tached to the under or upper surface 
o f the cord . The tumour is seen t o m o v e upwards or downwards with 
respiration, at t imes disappearing out o f sight between the voca l cords , 
or being nipped between them on phonat ion. 

D I A G N O S I S . — T h e pedunculated variety does no t often present any 
difficulty in diagnosis, bu t in the case o f the sessile growths the ques­
t ion m a y arise as t o their possible malignant nature. There m a y be 
not iced an absence o f any marked alteration in the adjoining mucosa , 
and the free mobi l i ty o f the voca l cord on the affected side. T h e rare­
ness o f cancer before the age o f forty should also be kept in mind. In 
all cases, where possible, a por t ion o f the g rowth should be r emoved for 
histopathological examinat ion. 

P R O G N O S I S . — T h e s e growths are seldom dangerous to life, but con­
siderable temporary or permanent damage to the vo ice m a y result from 
them. T h e y on ly b e c o m e dangerous when sufficiently large t o cause 
dyspnoea, al though severe cases o f haemorrhage are sometimes seen after 
their removal . Occasionally the growths m a y be torn off in a fit o f 
coughing, or at other t imes shrink and disappear spontaneously. T h e 
pedunculated variety m a y be easily r emoved per vias naturales, and the 
vo ice m a y recover comple te ly . There is little tendency t o recurrence, 
provided the causal condit ions receive some attention. I t is doubtful 
whether malignant degeneration o f these tumours ever occurs , but malig­
nant growths, at an early period, m a y be mistaken for innocent tumours . 

T R E A T M E N T . — T h e growths should be extirpated where possible b y w a y 
o f the natural passages, but in some cases it m a y be necessary t o resort 
t o l a r y n g o t o m y ; a single pedunculated growth is best r emoved via 
the mou th with the aid o f either indirect or direct la ryngoscopy. 

Removal by Indirect Laryngoscopy.—These growths are n o w almost 
always r emoved b y the direct me thod , under local or general anaesthesia. 
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The special technique and equipment necessary for this procedure are 
dealt wi th in the section on E N D O S C O P Y . 

Cysts.— 
P A T H O L O G Y . — C y s t s arise from the degeneration o f the ordinary glan­

dular tissue o f the parts and are, therefore, more c o m m o n in those 
regions where such tissue abounds , such as the anterior surface o f the 
epiglottis and the arjrteno-epiglottidean folds. Cysts usually contain 
glairy fluid. Branchial and dermoid cysts also occur in the larynx. 

S Y M P T O M S . — C y s t s mos t c o m m o n l y betray their presence b y a degree 
of dysphagia ; less frequently they cause interference with the vo ice . 

A P P E A R A N C E S . — C y s t i c tumours m a y appear o f considerable size. 
T h e y are more c o m m o n l y seen on the lingual side o f the epiglottis and 
sometimes appear to distend the ary-epiglott ic folds. T h e size varies 
from a pea to a hazel-nut or even larger. Their surface is smooth , 
polished and t ransparent ; a few branching vessels m a y be seen runnmg 
over it. Occasionally small cysts m a y be seen upon or just be low the 
vocal cords . 

D I A G N O S I S . — T h i s presents no difficulty, as their appearance is quite 
typical . 

PROGNOSIS .—^The prognosis is no t serious, as the tumours react readily 
to treatment and d o not specially tend to recur. 

T R E A T M E N T consists in the free removal o f the wall o f the cys t . This 
m a y be done b y means o f a laryngeal punch b y the indirect me thod or 
b y direct l a ryngoscopy . Where the cys t is large, care should be taken 
that the fluid does not run into the larynx. In the case o f larger cysts 
o f congenital origin, external dissection should be carried out . 

Adenoma, Lipoma and Angioma.—These forms are se ldom seen. 
T h e y are either a degeneration or a new formation o f the ordinary tissue 
elements o f the part . 

MALIGNANT TUMOURS. 

Malignant tumours o f the larynx are usually d iv ided for clinical 
purposes into ' intr insic ' and so-called ' ex t r ins ic ' . T h e term intrinsic 
should be applied on ly to growths o f the voca l cords and the immediate 
surrounding ne ighbourhood. On the other hand, the term extrinsic is 
applied t o growths which involve the upper orifice o f the larynx, invading 
such parts as the epiglottis, the ary-epiglott ic folds and even the ven­
tricular bands. The extrinsic growths are in reality pharyngeal . The 
distinction is a necessary one, owing to the fact that the lymphat ic 
supply o f the region o f the voca l cords is a somewhat closed system, 
so that there is little tendency at an early stage for these growths to 
spread to the surrounding parts ; thus a cure m a y be expec ted from the 
early removal o f intrinsic growths while, on the other hand, the free 
lymphat ic supply o f the extrinsic or pharyngeal region admits o f an 
early metastasis and a correspondingly less favourable prognosis . S o m e 
growths m a y be o n the borderland between the t w o forms. 

Intrinsic Cancer of the Larynx (Carcinoma) .—Cancer o f the larynx is 
more c o m m o n after the fortieth year and in the male sex, bu t occasionafly 
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occurs at an earlier per iod. Whi le nothing definite is known as t o the 
causal factors, the infiuence o f heredity is o f importance . Some o f the 
cases are associated with a history o f previous local irritation, caused 
either b y chronic laryngitis or occasionally b y some old syphilit ic lesion. 
The intrinsic growths show microscopical ly the transitional-cell t ype of 
epithelium when originating in the ventricle but , when growing from 
the cords , they are o f the typical squamous variety. 

S Y M P T O M S . — T h e symptoms are o f less impor tance diagnostically than 
as a warning in drawing attention to the larynx. T h e y va ry according 
to the posi t ion and stage of the growth . Hoarseness lasting for more 
than a week calls for laryngoscopic examination, as persistent hoarseness 
without apparent cause is an early s y m p t o m , and in a male ove r for ty 
years should suggest some serious laryngeal change. This m a y g o on to 
comple te aphonia. There is little or no pain at first ; bu t later, as the 
growth extends, pain, when present, is c o m m o n l y unilateral and, on 
swallowing, is felt t o radiate up t o the ear o f the same side and occasion­
ally d o w n the neck. Sometimes there is a t endency t o glot t ic spasm and 
respiratory stridor. W h e n the growth ulcerates, b l o o d y sputum m a y 
appear. The general state is only affected later ; at this per iod the 
lymphat ic glands m a y show involvement . 

A P P E A R A N C E S . — I t is on ly with the assistance o f l a ryngoscopy that 
the diagnosis can be made . The growth m a y appear first as a papillary 
thickening o f one voca l cord and, later, when ulceration has occurred, 
as a dirty-white slough (Plate XIII, 5 , p . 192) ; occasionally it is seen 
as congest ive thickening o f one voca l cord . There is sometimes early 
fixation o f the affected cord , bu t this must no t be expec ted in mos t 
cases until later. 

D I A G N O S I S . — O n e cannot t o o strongly impress the vital impor tance of 
an early diagnosis in this condi t ion. Lit t le assistance can be obta ined 
from the symptoms or the general condi t ion o f the patient at an early 
stage, while the lymphat ic enlargement which on ly occurs later m a y 
similarly be found in syphilitic and sometimes in tuberculous condi t ions . 
The sessile appearance o f the growth, the early fixation o f the voca l 
cord , and the slight alteration in the surrounding tissues are highly 
suggestive o f cancer. The presence o f either syphilis or tubercle will 
not , however , absolutely exclude the possibility o f a cancerous affection ; 
but it is advisable to eliminate bo th these condit ions if possible 
(see Chapter X X V I ) . The mos t certain me thod o f diagnosis at an 
early stage is a histopathological examinat ion, and this is best performed 
by means o f direct la ryngoscopy, when a port ion o f the growth m a y be 
removed and examined during the course o f the operat ion. I f its 
malignant nature be confirmed, the g rowth should be freely r emoved . 
The state o f affairs must prev ious ly be fully explained to the patient 
and his permission received for the further operat ion. 

P R O G N O S I S . — T h i s depends on an early diagnosis and on radical treat­
ment . In a fair percentage o f cases a cure m a y be expec ted . W h e r e 
the g rowth has b e c o m e extrinsic the prognosis is unfavourable. I f the 
case is untreated, the viabil i ty varies from t w o t o three years or even 
longer. 
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T R E A T M E N T . — E a r l y and free removal o f the g rowth o r its destruct ion 
b y radium gives the best chance o f cure. The removal should be as free 
as possible, and must include an area 
o f surrounding heal thy tissue (see 
T H Y R E O T O M Y , below). I t m a y be 
necessary in some cases even to r emove 
one half or the whole o f the larjoix. 
The risk o f such an operat ion o f course 
is great, bu t against this has to be 
considered the certainty o f a painful 
termination if a radical operat ion is 
not performed. W h e n an operat ion 
is refused, or the case is only seen late 
on, treatment which is palliative and 
is indicated under E X T R I N S I C C A N C E R 
(p . 219) will be carried out . 

Thyreotomy (Laryngofissure).—This 
operation is indicated principal ly in 
cases o f strictly circumscribed in­
trinsic carc inoma o f one voca l c o r d . 
I t is occasional ly employed in the 
removal o f certain simple tumours 
o f the larynx where the size, 
situation or vascularity is a contra­
indication to their removal b y endo­
scopic methods . A firmly-impacted 
foreign b o d y m a y necessitate its per­
formance where the direct me thod 
offers special difficulties, as in the case o f children. T h e operat ion con­

sists in the temporary splitting and 
separation o f the t w o halves o f the 
thyreoid cartilage exac t ly in the 
median plane (Figs. 1 2 3 , 1 2 4 ) . W h e n 
the alae o f the thjrreoid cartilage have 
been retracted, comple te inspection o f 
the interior o f the la rynx is afforded. 
A foreign b o d y can be r e m o v e d or an 
intrinsic g rowth dealt with. In the 
case o f cancer o f the voca l co rd , 
packing the la rynx wi th cocaine and 
adrenalin solution is a useful measure, 
as it assists accurate delimitat ion o f 
the g rowth and also haemostasis. I f 
the g rowth is malignant and is confined 
to one voca l cord , the cord is separated 

Fig. 124.—Die operation of thyreotomy for from the Cartilage b y SUBMUCOUS 

L O C A L " ' (^'.B^VÄfr:, VtyfSÍ dissection and the bu lk o f the cartilage 
cartilage are not so widely opened as is shown RCMOVCD. The separation o f the VOCAL 
here.) Note the Trendelenburg cannula in the j i, υ ii j? « j - γ . 
trachea. cord should al low for a wide margin o f 

Fig. 123.—The incision here indicated ex­
poses freely all tissues for the operation of 
thyreotomy with tracheotomy. (A) Line of 
division of thyreoid cartilage; (B) Position 
for entering the larynx in the operation 
known as larjrngotomy or cricothyreotomy— 
a temporary expedient in certain emergen­
cies ; (C) Incision of the trachea through the 
2nd, 3rd and 4th rings. 



2i8 THE LARYNX 

healthy tissue around the growth and the por t ion containing the growth 
is r emoved with curved scissors. Bleeding is control led, and before closing 
the larynx the field o f operat ion should be perfectly d ry . T r a c h e o t o m y 
is usually done as the first stage o f the operation and is a safety measure 
which gives comfor t and confidence to the patient. The tracheotomy^ 
tube is r emoved within twenty-four hours. 

Radium.—Most encouraging results, up t o date, have been obta ined b y 
the direct implantat ion o f radium needles b y the me thod originated b y 
L e d o u x (Brussels) and later elaborated b y Finzi and Harmer—the so-
called ' w i n d o w operat ion \ 

A reversed L-shaped incision is made over the thyreoid carti lage 
posteriorly from the centre o f the hyo id , downwards then forwards. The 
infra-hyoid muscles are split longitudinally and the lateral aspect o f the 
thyreoid cartilage exposed. Somewhat after the fashion o f a submucous 
resection o f the nasal septum, access is gained to the internal per ichondrium 
(which must not be injured) b y the removal o f a square o f cartilage large 
enough t o permit the applicat ion o f some five t o ten platino-iridium 
needles o f say 1 t o 2 c m . in length and containing about 0*5 mgrm. o f 
radium. The needles have at tached silk threads soaked in 1-1000 
flavine. The deeper tissues are n o w closed and immediate ly under the 
skin sutures are cached the silk threads knot ted in a small bundle . A 
col lodion dressing follows. A t the end o f four t o eight days, according t o 
the dosage, the knot is found just be low the incision and gent ly withdrawn 
with the at tached needles. The subsequent shrinkage and final ( ? ) 
disappearance o f the cancer m a y be observed laryngoscopical ly . 

After-treatment.—The after-treatment o f patients w h o have had laryn­
geal operations is o f the u tmost impor tance . The early return o f the 
cough reflex should be encouraged and opiates withheld as far as possible. 
A steam tent m a y give relief for a few hours bu t should be discontinued 
at the earliest oppor tuni ty . Patients should be p ropped up in bed and 
m o v e d frequently and, where the general condit ion will permit , should 
be out o f bed at an early date—in forty-eight hours if possible. Where 
the operation has been undertaken for malignant disease, a course o f 
deep X - r a y therapy or irradiation b y radium b o m b o f the affected area 
and the surrounding areas o f l y m p h drainage will increase the chances 
o f successful treatment. 

Extrinsic Cancer of the Larynx.—The term extrinsic cancer o f 
the larynx denotes those pharyngeal growths which encroach upon the 
upper orifice o f the larynx and which are found on such parts as the 
epiglottis, the aryteno-epiglott idean folds and the ventricular bands. 
The most c o m m o n variety is the squamous epithelioma with typical 
cell-nests. 

S Y M P T O M S . — T h e s e vary according to the posi t ion and stage o f the 
growth. Symptoms in the early stage m a y be entirely wanting, the 
general condi t ion being hardly affected ; bu t later, a degree o f dysphagia 
and pain m a y be not iced. The pain at first is c o m m o n l y unilateral, 
but sometimes, especially later, is bilateral. On swallowing, it is felt t o 
radiate up to the ear, and occasional ly d o w n the neck. W h e n the 
growths ulcerate, b l o o d y sputum m a y appear, and marked foetor o f the 
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breath is present. The speech takes on a characteristic th ick tone . 
SaHvation is a distressing s y m p t o m . Later there is ext reme cachexia . 

A P P E A R A N C E S . — E x t r i n s i c cancer appears as a red, granular ulcerated 
swelling, involving the epiglottis, the ary-epiglott ic folds, or arytenoid 
region (Plate XIII, 6 , p . 192) ; the edges appear thickened and, when 
palpable, have the characteristic epithel iomatous feeling. The floor o f 
the ulcer is bleeding and fungating, but m a y be s loughy in appearance. 
W h e n in the ne ighbourhood o f the arytenoid region, there m a y be 
noted fixation o f the corresponding cr ico-arytenoid jo in t , the cord 
appearing at rest in some atypical posi t ion. There is often considerable 
oedema of the surrounding tissue. 

D I A G N O S I S . — A t first, the s y m p t o m s m a y give so little assistance that 
an early diagnosis is the except ion in this condi t ion . T h e enlargement 
o f the lymphat ic glands, which often occurs before the local condi t ion 
has b e c o m e typical , m a y also b e found in syphili t ic and tuberculous 
condit ions. One should endeavour to exclude these t w o latter con­
ditions (see Chapter X X V I ) . The presence o f either syphihs or tubercle, 
however , will not absolutely exclude the possibil i ty o f a coexis tent 
cancerous affection. A port ion o f the g rowth should be r emoved for 
histopathological examinat ion. 

P R O G N O S I S . — T h e prognosis depends, firstly, on whether there has been 
a t ime ly diagnosis , and , second ly , o n whe the r the general state admits 
o f appropriate treatment. B u t even here, owing t o the early invo lve­
ment o f the lymphat ics and the rapid progress o f the growth , the results 
are often disappointing. Where , however , the g rowth has spread b y 
cont inui ty and extensively invo lved the pharynx , a ve ry m u c h less hopeful 
prognosis can be made . A t a later stage the extrinsic growths are no t 
amenable t o treatment, and metastat ic invo lvement o f the distant organs 
m a y have taken p lace . T h e condi t ion is invariably fatal within a per iod 
o f t w o or three years if untreated. A fatal termination is b rought abou t 
b y asphyxia or inanition. Occasional ly a fatal haemorrhage m a y ensue. 

T R E A T M E N T . — A t present there are two main lines o f t r e a tmen t : one 
aims at comple te surgical removal o f the growth , whUe the other depends 
on radiation to destroy the malignant cells. E a c h m e t h o d has its o w n 
advocates and successful results are reported b y b o t h lines o f t reatment . 
In early and localized disease radical operat ion undoub ted ly gives as 
g o o d chance o f cure, bu t the operat ion is a lways mutilat ing as it involves 
extirpation o f the larynx. W i t h deve lopment o f operat ive technique, 
and especially that o f anaesthesia, the operat ive morta l i ty has been greatly 
reduced, so that operat ion m a y b e undertaken wi th a reasonable degree 
o f confidence regarding its successful o u t c o m e . I f disease has advanced 
to any extent , the operator must be prepared t o undertake removal o f 
port ions o f the pharynx, a procedure requiring great experience and 
a high degree o f surgical skill. 

Treatment b y radiation has recently been gaining in popular i ty owing 
to the increasing success achieved b y technical improvemen t and experi­
ence. T h e outstanding advantage o f this m e t h o d is the absence o f 
mutflation and, in the successful case, the functional perfection o f the 
result. On the other hand, a protracted per iod is required for comple te 
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t reatment—sometimes as m u c h as three months or more . A t t imes the 
discomfort occasioned b y the reaction t o t reatment calls for considerable 
fortitude on the part o f the patient . This problem o f mental at t i tude is 
b y no means the least o f those encountered, as the major i ty o f patients 
c o m m e n c e treatment with the feeling that their days are numbered . 

Radia t ion treatment m a y be carried out b y interstitial insertion o f 
radium, b y deep X - r a y application or b y radium b o m b . Generally 
speaking, interstitial radium treatment is unsuited to the t ype o f disease 
under discussion. Deep X - r a y therapy has the greatest popular i ty at 
present, bu t recent developments in the use o f the radium b o m b show 
considerable promise. T o discuss this t reatment in detail is outside the 
scope o f this work , and for further information the reader is advised t o 
consult the various works and journals dealing wi th the subject . A t 
the same t ime the chief difficulties b e c o m e in the end the province o f the 
laryngologist , and these m a y be referred to briefly. One o f the mos t 
t rying results o f radiation treatment to the patient is the reaction which 
Λνϋΐ set in t w o to three weeks after the commencemen t o f t reatment . 
This will take the form o f reddening o f the mucosa , accompanied b y 
oedema and hypersecretion and dysphagia . I f t reatment is carried t o o 
far or is pushed t o o rapidly there m a y be urgent dyspnoea calling for 
t r acheo tomy, and the laryngologist m a y be required to decide as t o the 
continuance or modification o f treatment. Necrosis o f laryngeal cartilage 
has occurred, and this m a y lead to stenosis o f the larynx, which will 
present difficult problems o f treatment. 

The successful case, once the reaction is established, should show a 
homogeneous greyish membrane cover ing the part under t reatment ; 
the g rowth then flattens and disappears under the membrane and when 
this clears away smooth , if swollen and reddened, mucous membrane is 
uncovered . 

Palliative Treatment.—When extrinsic growths are found t o be t o o 
advanced for hope o f cure, t reatment becomes entirely pall iative. T h e 
free use o f cocaine and anaesthetic powders m a y give some relief, bu t the 
mos t successful t reatment is the administration o f small doses o f X rays . 
These need no t be carried t o the poin t o f producing uncomfor tab le 
reaction bu t will usually prevent rapid progress o f the g rowth and m a y 
even cause its retrogression for a t ime. In more advanced cases, 
gas t ros tomy and t r acheo tomy m a y b e required. Various sera have been 
suggested as influencing the progress o f the disease bu t so far none has 
justified its recommendat ion . 

Sarcomata o f the la ryngopharynx are ve ry u n c o m m o n . These g rowths 
m a y be p r imary bu t are p r o b a b l y more frequent ly secondary , and m a n y 
varieties o f sarcoma are recorded fol lowing or a c c o m p a n y i n g disease in 
o ther parts o f the b o d y . Before ulceration they are smooth and slightly 
yellowish-red, bu t when ulcerated they are hardly distinguishable 
clinicaUy from epitheliomata. The lymphat ic glands are certainly less 
frequently affected and their growth is slower, so that they are no t so 
soon fatal. 

T R E A T M E N T is similar t o that o f epithelioma, with the excep t ion that 
radiation t rea tment should be the first line o f de fence . 
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TRACHEOTOMY. 

The anatomical data necessary are few, as on ly the simple anterior 
relations o f the trachea need be considered. T h e trachea lies exac t ly 
in the median line o f the neck. Superficial and easily palpable a t its 
commencemen t be low the cr icoid cartilage, the trachea passes down­
wards and backwards , so that in the lowest part o f the neck it can be 
felt, if at all, on ly b y deep palpat ion. The skin, subcutaneous tissue 
and deep fascia which cover it at the level o f the first ring are separated 
from the second, third and fourth rings b y the isthmus o f the thyreoid 
gland. A t this level, superficially, are encountered branches o f the 
anterior jugular veins, and deeper—often indistinguishable from the 
isthmus—a profuse mass o f anastomosing superior and inferior thyreoid 
veins. T h e veins are no t in actual con tac t with the trachea, as they 
are supported b y a layer o f the deep fascia (pretracheal), which permits 
o f their being bodi ly drawn aside together wi th the isthmus o f the 
thyreoid. There are no arteries o f importance, or muscles, in the median 
line in front o f the trachea. 

Indications.—Tracheotomy is indicated for the relief o f t empora ry o r 
progressive mechanical obstruct ion t o the passage o f air or excret ions 
through the larynx or upper trachea, or as a precaut ionary measure 
wherever asphyxia from such a cause is anticipated. 

Occasional ly t r acheo tomy is performed for the purpose o f gaining 
safety where operat ion on the la rynx is contempla ted , such as the 
removal o f multiple papi l lomata in children. In adults, affections o f 
the larynx occasionally calling for t r acheo tomy are tubercle , syphilis, 
cancer, oedema glottidis and laryngeal s p a s m ; and in the trachea, 
tumours , stenosis, fractures and w o u n d s . Affections o f the neighbour­
ing organs m a y necessitate its performance, foreign bodies and cancer 
o f the oesophagus, enlargement o f the thyreoid gland, and extensive 
tumours o f the pha rynx and base o f the tongue . I t is more rarely 
indicated for serious syncope during anaesthesia, and it is occas ion­
ally a preliminary procedure in the direct local t reatment o f certain 
lower trache9,l condi t ions (foreign bodies ) . In children the fol lowing 
indications are me t w i t h : foreign bodies in the larynx, retropharyn­
geal abscess and stridulous laryngitis. T r a c h e o t o m y is less frequently 
required in cases o f diphtheria since the in t roduct ion o f Behring 's serum 
and intubation. 

Instruments.—These should be as few as possible, namely , one or 
more t r acheo tomy tubes o f suitable size—the outer tube moun ted with 
tapes—a bistoury, artery forceps, t w o blunt hooks , dissecting forceps, a 
g rooved director, false-membrane forceps, feathers, gauze pads and swabs. 

Preparation of the Patient.—In the case o f a child, the b o d y and arms 
should be wrapped in a sheet, employ ing no pins or other fastenings ; the 
operating table should be narrow and somewhat high ; a g o o d light is 
essential. A t least t w o assistants are required : one to hold the head in 
the median line while the other controls the legs and arms. 

Anaesthesia.—In most cases a local anaesthetic will be sufficient unless 
resistance is t o be anticipated, as in the case o f a robust individual o r a 
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young child. The presence o f extreme dyspnoea will in all cases contra­
indícate the use o f a general anaesthetic. I f t ime permits, the usual 
preparation o f the skin is desirable, but otheravise it m a y be swabbed 
with iodine in spirit. 

Fo r local anaesthesia a sufficient quant i ty o f J or 1 per cent solution 
o f novocain with a d rop o r t w o o f adrenalin should be injected under 
the skin so as to control with an ample margin the area o f the p roposed 
incision. A cushion is then placed under the shoulders and the assistants 
control the patient as a b o v e no ted . 

The Operation.—The surgeon stands on the right o f the patient ; with 
the left hand the anatomical bearings are taken ; the index finger is 
placed upon the cricoid cartilage, while the other fingers and t h u m b at 
each side grasp and fix the larynx. The index finger should not leave 
the cricoid until the trachea is exposed . 

First Stage.—With the bistoury in the right hand an incision at 
least t w o inches in length is made exactly in the middle line, from the 
cricoid to the episternal notch , cutt ing through skin and superficial 
structures ; successive strokes o f the bistoury cut the deeper fascia, 
which is retracted b y the weight o f the artery forceps which are holding 
any bleeding points, always keeping the incision the same depth through­
out the length o f the wound . A slight transverse cut o f the pretracheal 
fascia just be low the cr icoid, through which the g rooved director is 
inserted, enables one rapidly to expose the upper part o f the trachea. A 
blunt hook retracts the isthmus o f the thyreoid gland downwards , or it is 
cut and ligatured, and the first three or four rings c o m e into v iew. After 
a careful haemostasis— 

The Second Stage is c o m m e n c e d b y sharply puncturing the trachea 
at the fourth ring, exact ly in the middle line, and deliberately 
cutt ing upwards the third and second rings (Fig. 123, C ) . I f t ime 
permits, before opening the trachea a fcav drops o f 5 per cent cocaine 
m a y be injected into the trachea b y a hypode rmic syringe and 
needle. This minimizes the spasmodic coughing occas ioned b y the 
opening o f the trachea. The sound o f the cutt ing and the subse­
quent tracheal breathing are mos t characteristic. T h e index finger o f 
the left hand temporar i ly closes the trachea, and the bis toury is laid 
aside. 

Third Stage.—Before inserting the cannula an oval opening m a y b e 
made in the trachea b y removing a small por t ion from each cut edge 
with a ring punch forceps. This facilitates introduct ion o f the tracheal 
tube, makes subsequent nursing simpler, and prevents necrosis o f the 
tracheal cartilage. The outer tube o f the cannula is held in the right 
hand and presented horizontal ly from the left or far side o f the neck , 
the convex i ty forwards. The tube should then enter easily, bu t if no t 
the trachea dilator is introduced closed and al lowed to open . In the 
absence o f a dilator the handle o f the bis toury m a y be used. The poin t 
o f the tube being n o w in the trachea, the rest o f it is rota ted into the 
middle line, and the introduct ion is comple ted . The tapes are then 
fastened round the neck. The inner tube m a y n o w be inserted if every­
thing is in order. 
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Special Difficulties and Accidents,—Haemorrhage, if shght, usually 
stops as soon as the cannula is in posi t ion ; if not , a larger cannula 
should be inserted ; this, with the applicat ion o f a little pressure, is 
generally effective. Sometimes after the cannula is apparently in 
posi t ion the patient does no t breathe through i t ; the cannula m a y 
not be in the trachea but in the surrounding fascia. I t should then 
be r emoved and a fresh a t tempt made . I f the tube is in the trachea, 
the obstruct ion is possibly due t o a c lot o f b l o o d or a piece o f diph­
theritic false membrane , which m a y be r emoved b y the forceps specially 
p rov ided for this purpose. In the absence o f any o f these condit ions the 
stimulation o f the tracheal mucosa wi th a feather m a y be sufficient t o 
restart the breathing, but , failing this, artificial respiration should be 
resorted t o . 

After-care.—A warm bed will be prepared and a bronchit is kettle 
p rov ided if the ward or house is co ld . Mois t gauze pads over the tube 
are essential. The inner tube should b e changed every t w o or three 
hours. The outer tube will b e changed and the w o u n d dressed after 
twenty-four hours ; this is repeated dai ly. 

The t r acheo tomy tube should be dispensed wi th as soon as possible ; 
the w o u n d soon granulates and closes. In some cases, the immediate 
indication for the operat ion having passed, the w o u n d m a y be closed b y 
suture. In cases o f serious progressive disease o f the la rynx the tube 
will be permanent ly employed . 

Post-operative Complications.—If an appreciable amoun t o f b l o o d 
should gain entrance to the trachea, b ronchopneumonia m a y be set up . 
Emphysema o f the neck is usually due t o a t o o short superficial incision, 
but it soon passes off. A n y inflammatory reaction o f the w o u n d should 
receive appropriate t reatment . 

StClair Thomson regards a badly performed ( too high) t r acheo tomy as 
b y far the commones t cause o f stenosis o f the la rynx and, after for ty 
years ' experience, strongly recommends a permanent t racheos tomy for 
the alleviation o f this compl ica t ion and also for stenosis in other con­
ditions such as traumatism, bilateral laryngeal paralysis, tuberculosis, 
lupus and syphilis. 

Where a t r acheo tomy tube has been worn for a long period great 
difficulty m a y be exper ienced in training a chi ld t o breathe wi thou t the 
tube, al though the necessity for its use m a y have long since disappeared. 
The removal o f the tube in these cases must be preceded b y gradual 
reduct ion o f the air intake through the tube . This is mos t easily effected 
b y corking an increasing area o f the tube m o u t h until the pat ient can 
sleep comfor tab ly with the tube corked comple te ly . T h e actual closure 
o f the opening is mos t easily effected b y the formation o f a skin flap which 
is swung over the opening in the trachea and sti tched into posi t ion, 
epithelial surface inwards. The deficiency in epithelium is made g o o d 
b y mobüiz ing the skin and stretching it over the raw^ area. The flap 
m a y be taken from the side o f the neck or f rom the chest . A n y a t tempt 
to mobil ize the edges o f the tracheal opening and stitch them together 
will a lmost certainly fail owing t o the tension and lack o f vi tal i ty in the 
skin surrounding the opening. 
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INJURIES OF THE LARYNX. 

Injury t o the la rynx m a y be caused b y a b l o w or kick, or more c o m m o n l y 
occurs owing t o compression in thrott l ing. T h e injury m a y consist o f 
bruising or fracture o f the cartilaginous frameΛvork, which again m a y be 
accompanied b y laceration o f the mucosa . In bruising o f the la rynx 
there m a y be pain and tenderness externally, with swelling which is 
usually related to some cartilage. L a r y n g o s c o p y m a y reveal submucous 
haemorrhage and possibly oedema, which m a y seriously threaten t o 
obstruct the larynx. Where there is fracture the prognosis is less g o o d 
owing t o the frequency wi th which there is laceration o f the mucous 
membrane . In these cases haemorrhage and emphysema m a y qu ick ly 
cause a fatal termination. 

T R E A T M E N T . — I n cases o f bruising, sedatives, ice-bags t o the neck and 
rest o f the vo ice are the best measures. Where there is more serious 
damage, in addi t ion t o the remedies jus t detailed, t r acheo tomy m a y b e 
urgently required, while t o control haemorrhage and deal with lacerations 
laryngo-fissure is in some cases the wisest course. Fol lowing severe 
injury there is a lmost a lways alteration o f vo i ce , and if there is serious 
laceration permanent t r acheo tomy m a y be required. 
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CHAPTER XXIX 

VARIOUS CONDITIONS OF THE LARYNX AND 
AFFECTIONS OF THE LINGUAL TONSIL. 

CONGENITAL MEMBRANES OF THE LARYNX. 

C O N G E N I T A L membranes are rarely met wi th ; they are for the mos t part 
situated at the anterior commissure, b u t m a y b e subglot t ic . W h e n they 
stretch between the cords and are o f any size, they m a y cause inter­
ference wi th respiration and phonat ion . 

T R E A T M E N T should be undertaken on ly when s y m p t o m s are p r o d u c e d . 
In such cases, removal should be a t tempted b y the endolaryngeal m e t h o d ; 
it m a y be necessary subsequently t o use bougies t o prevent adhesions 
forming. 

HYPERTROPHY OF THE LINGUAL TONSIL. 

T h e lingual tonsil is a mass o f l ympho id tissue, normal ly found 
on the dorsum o f the tongue, between the vallate papillae in front 
and the epiglottis behind. H y p e r t r o p h y o f the lingual tonsil is no t a 
c o m m o n affection and, unlike hyper t rophy o f the faucial tonsils, is 
usually m e t wi th in adults and occurs more frequently in w o m e n than 
in men . 

S Y M P T O M S . — W h e n sufficiently enlarged t o t ouch the epiglottis; it m a y 
cause the sensation o f a foreign b o d y in the t h r o a t ; bu t c o u g h and 
even pain m a y be produced , and the h3φer t rophy, when extreme, m a y 
give rise t o interference wi th degluti t ion. 

A P P E A R A N C E S . — I n marked cases the back o f the tongue and the valle-
culae are seen to be covered b y an irregularly shaped mass, presenting a 
central furrow and a nodular surface, wi th which the lingual aspect o f 
the epiglottis is in contac t . In less p ronounced cases the t ip o f the 
epiglottis does no t touch the mass when the tongue is protruded. 

T R E A T M E N T . — I n slight cases it m a y b e sufficient t o paint the b a c k 
o f the tongue with Mandl 's solution {see A p p e n d i x ) ; bu t if this does 
not relieve the symptoms , the mass m a y b e reduced b y the ga lvano-
cautery, or the greater part o f it m a y be r emoved b y the lingual 
tonsi l lotome. Loca l anaesthesia should first b e induced b y means o f 
a local application o f a 10 per cent solution o f cocaine or injection o f 
1 per cent solution o f novoca in . In m a n y cases general t reatment is 
required, as these patients are frequently anaemic or neurotic. 

The lingual tonsil m a y participate in acute or subacute inflammations 
o f the pharynx . 

A variety o f tumours have also been met with at the base o f the tongue , 
such as po lyp i , cysts , papil lomata, fibromata, adenomata , carc inomata . 

15 
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BOULAY'S METHOD OF INJECTING THE SUPERIOR LARYNGEAL NERVE 
FOR THE PRODUCTION OF TEMPORARY OR PROLONGED ANAESTHESIA 

OF THE LARYNX. 

The larynx is caused to project on the side to be injected b y pressing 
on the opposi te side with the t humb . W i t h the index finger one palpates 
the thyreo-hyoid space, running the nail from behind forwards until the 
painful point corresponding to the nerve is determined (Fig. 101 , p . 163) . 
This point is found at abou t the middle o f the line joining the great 
cornu of the hyo id bone and the postero-superior angle o f the thyreoid 
cartilage. The posit ion m a y be marked with tincture o f iodine. T h e 
needle o f a syringe containing a 2 per cent solution o f novoca in with 
adrenalin is then pressed in perpendicularly for a distance o f about 1 c m . 
W h e n the needle passes through the muscles a distinct sensation o f 
resistance is encountered, after which the needle is felt entering the free 
space which corresponds to the lax connect ive tissue around the nerve ; 
on touching this a distinct sensation o f pain is felt in the ear, which 
becomes momentar i ly increased as the injection begins, bu t shortly 
passes off, as the anaesthesia of the larynx commences to be established. 
I f a more lasting effect is desired, the barrel o f the syringe m a y be dis­
mounted and filled with 1 c . c . o f 83 per cent alcohol . The resultant 
anaesthesia m a y last a varying period, from a few days to some weeks. 
I f the condi t ion is bilateral, both sides should be similarly treated. 
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Section V. 
P E R O R A L E N D O S C O P Y . 

G. E W A R T M A R T I N . 

CHAPTER XXX. 

DIRECT LARYNGOSCOPY, TRACHEOSCOPY, 
BRONCHOSCOPY, AND (ESOPHAGOSCOPY. 

T H E general term 'peroral e n d o s c o p y ' includes all those methods by 
which a direct inspection m a y be made o f the larynx, trachea, lower air-
passages and oesophagus. [See Fig. 129, p . 232. ) 

A varied armamentar ium (Fig. 125) is required t o pull apart the 

Fig. 125.—Outlay of instruments for endoscopy, showing battery connections and pump 
connections. 

anatomical obstruct ions in the direct line o f v is ion , bu t the examinat ion 
is mainly made b y means o f a rigid tube passed through the mou th 
d o w n to the larynx, trachea and bronchi , or into the oesophagus. 

T h e i l lumination o f the field o f vision is the initial difficulty. T w o 
main t3φes o f illumination are n o w e m p l o y e d : — 

1. Proximal lighting, obta ined b y a Kirstein or a Guisez headlamp 
worn on the forehead, which projects a thin b e a m o f light a long which 
the eye can look d o w n the tube ; or, b y the Brünings ' t y p e o f electro­
scope at tached to the handle o f the apparatus, b y which light is reflected 
d o w n the tube from a small perforated mirror through wh ich the eye 
can look . 
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2 . Distal lighting is the t ype employed b y Chevalier Jackson in his 
various tubes. A n auxiliary channel on the under surface o f the tube 
contains the light-carrier ; the small electric bulb lies in a recess in its 
distal end. 

I l luminat ion, either distal or proximal , is, after all, largely a ma t t e r o f 
personal choice and does no t call for discussion here. 

I t is no t proposed in this chapter t o enter into a full description of 
peroral endoscopy . T h e armamentar ium required for such examinat ion 
is necessarily large and its employmen t is practically impossible b y the 
general practi t ioner. I t entails constant pract ice which can only be 
obtained in special hospitals, or in a special depar tment o f a general 
hospital. In the hands o f the speciahst, however , peroral e n d o s c o p y 
has a wide and important field. I t gives a valuable means o f treating 
affections of the oesophagus and bronchi . 

CEsophagoscopy gives the on ly means o f carrying ou t an examinat ion 
o f the lower pharynx , oesophagus and upper end o f the s tomach in the 
living subject . B r o n c h o s c o p y bears a somewhat similar relation in 
the examinat ion o f the chest as cys to scopy does in the examinat ion o f 
the k idney and bladder. W i t h a b ronchoscope the lung can be inspected 
from inside the chest and it is possible t o bring under direct vision the 
trachea and smaller bronchi wi th the except ion o f the right eparterial 
bronchus, al though its opening into the main bronchus can be fully in­
spected. Through a b ronchoscope l ipiodol can be injected, or any similar 
opaque med ium for the purpose o f outlining any part o f the lung for 
radiological examinat ion and through the b ronchoscope affections o f 
the chest can be treated. Al though the actual pract ice o f endoscopy is 
b e y o n d the scope o f general practitioners the pathological condi t ions 
calling for its use should be known t o them. 

ANATOMY. 

The Pharynx and Larynx have been previously described (Chapters 
X I V and X X I I ) . 

The Trachea begins at the lower margin o f the cr icoid cartilage, 
opposi te the inferior border o f the 6th cervical vertebra ; it ends oppos i t e 
the 5th dorsal vertebra b y dividing into the t w o main b ronch i . 
Occupy ing the median plane, the trachea deviates slightly to the right 
at its lower end. T h e cartilaginous rings are deficient posteriorly, where 
the cartilage is replaced b y the musculus trachealis, c o m p o s e d o f trans­
verse fibres supplied b y the recurrent laryngeal nerves. Seen through 
the bronchoscope , the trachea is flattened on its posterior wall , the 
mucosa is moist and glistening, whitish in ridges corresponding to the 
<»artilaginous rings and darker in colour between them. 

In the adult male, the distance from the upper molar teeth to the 
glottis is about 11 c m . ; from the glottis t o the bifurcation o f the trachea 
12 c m . These measurements necessarily differ in a child about the age 
o f ten years. In this case the distance from the molar teeth to the 
glottis is roughly 7 c m . , and 6 c m . separate the glot t is f rom the bifur­
cation o f the trachea. 
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T h e trachea, just be low its entrance into the thorax , deviates slightly 
to the right t o al low room for the ao r t a ; hence pulsation from the aorta 
is transmitted to it. The anterior landmark o f its bifurcation is roughly 
the second right chondrosternal art iculat ion. The diameter o f the trachea 
is from 15 to 22 m m . 

Fig. 126.—Bronchoscopic views of (1) Left bronchus, (2) Bight bronchus. (S) Superior 
lobe bronchus; (SL) Superior lobe bronchus; (M) Middle lobe bronchus; (|) Inferior 
lobe bronchi. 

The right main bronchus appears t o be a lmost a cont inuat ion o f the 
trachea ; it is larger than the left main bronchus and its diameter is 
very little less than that o f the trachea. Thus foreign bodies are far 
more liable to enter the 
right than the left main ^ ^^^"βϋ^^ββ " Ί 

bronchus . T h e bron­
choscope also passes 
more easily into the 
former. The right main 
bronchus gives off a 
superior lobe bronchus 
called the right epar-
terial, as it passes a b o v e 
the pu lmonary artery ; 
farther on , it gives off a 
middle bronchus, and 
continues as the inferior 
bronchus. The right 
main bronchus makes 
an angle of abou t 25° 
with the vertical and 
its length unbranched 
is about 2*5 c m . The 

left main bronchus is longer, being about 5 c m . , and makes an angle of 
75° with the vertical {Fig. 127) . Thus , wi th a knowledge o f landmarks 
and lengths, the trachea and bronchi can be mapped out on a radiograpli 
and the position o f any foreign b o d y thus revealed m a y be determined 

Fig. 127.—Kadiograph of tracheo-broachial tree, 
viewed from behind. 
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with moderate accuracy. The lumen of the individual bronchi diminishes 
on ly slightly as the main bronchi bifurcate, so that the b ronchoscope 
can be passed through both main bronchi and into the inferior branches. 
The spur between the t w o bronchi at the bifurcation o f the trachea is 
called the carina. This is seen in the b ronchoscope as a white shining 
ridge, with the mouths o f the bronchi on each side (Fig, 126). B y means 
o f insufflation of bismuth and an X - r a y photograph , the bronchial 
tree m a y be seen in situ, and the possibil i ty of a b locked bronchus 
detected (Fig. 127) . 

The CEsophagus is a ve ry easily distensible tube , with relatively thin 
walls ; it commences immediate ly be low the level o f the cr icoid cartilage 
and terminates at the opening into the s tomach be low the d iaphragm. 
Its measurements are g iven in the fol lowing table :— 

From Incisor 
Teeth 

to Opening of 
CEsophagus 

From Opening of 
(Esophagus to the 

Level of Bifurcation 
of Trachea 

From the Level of 
Bifurcation of 

Trachea to Cardiac 
End of OSsophagus 

Adult male 15 cm. 11 cm. 14 cm. 
Child of 7 years 10 cm. 8 cm. 9 cm. 
Infant 7 cm. 6 cm. 5 cm. 

Thus the whole length o f the oesophagus in the adult is 25 c m . , while 
from the teeth to the cardia the average distance is 40 c m . 

T h e oesophagus receives its nerve-supph^ f rom the vagus and sympa­
thetic. The lower part o f the inferior constr ictor o f the pha rynx is 
supplied b y the pharyngeal plexus. The cervical oesophagus receives 
some branches from the recurrent laryngeal nerve, and in the chest 
branches are received from the vagi which a c c o m p a n y the oesophagus 
in its passage downwards , the left vagus lying on the anterior surface 
and the right vagus on the posterior surface o f the oesophagus. 

The oesophagus enters the thorax in a direction downwards , backwards 
and shghtly t o the left, until it passes behind the left bronchus, when 
it turns forwards and to the left as far as the opening through the 
diaphragm. 

The diameter o f the oesophagus shows great variations and at least 
four constrictions : (1) A t its mou th , the cr icopharyngeal constr ict ion, 
opposi te the 6th cervical vertebra ; (2) A t the crossing o f the 
aorta, opposi te the 4th dorsal vertebra ; (3) A t the bifurcation o f the 
trachea, opposi te the 5th dorsal vertebra ; (4) As it passes through 
the diaphragm, opposi te the 10th dorsal vertebra. 

These constrictions are easily distensible, the cr icopharyngeal being less 
so than the others. The cricopharyngeal constrict ion is p robab ly the nar­
rowest part o f the oesophagus, being flattened from before backwards ; it 
is immediately be low this region at the entrance o f the b o n y thorax that 
coins usually lodge and appear in surface v iew in an antero-posterior 
radiogram just a b o v e the episternal notch . A s in this region the trachea is 
flattened from side t o side, on ly the edge o f a coin lodging in the trachea 
will be visible in an antero-posterior radiograph (cf. Figs. 1 3 4 , 1 3 5 , p . 250) . 
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In carrying out peroral endoscopy asepsis must be carefully practised 
as in any surgical operation, especially so in the examinat ion o f the chest 
where the lining o f the bronchi can be easily infected. The operator 
himself should be thoroughly protec ted against the patient coughing into 
his face b y wearing an efficient mask and also goggles prepared wi th some 
anti-dimming substance. I t is possible to carry ou t the examinat ion o f 
the larynx and upper end o f the oesophagus through suitable tubes wi th 
the patient in the sitting posit ion, bu t this posi t ion is more uncomfor table 
for the patient and even more so for the operator ; nor does it a l low o f 
an efficient v iew. The recumbent posi t ion on an ordinary operat ing table 
is the only satisfactory one for all cases o f oesophagoscopy and bron­
choscopy . 

E n d o s c o p y does not necessarily require a general anaesthetic save in 
except ional circumstances as in the case o f nervous children. General 
anaesthesia gives an unnecessarily added risk t o the examinat ion. In 
very nervous adults the use o f luminal or nembutal or some such similar 
drug before the operat ion is all 
that is necessary along wi th a local 
anaesthetic. The local anaesthesia 
is obta ined b y spraying the throat 
with ¿ d rachm o f 10 per cent 
cocaine . Fo r b ronchoscopy a fur­
ther addit ion o f 20 per cent cocaine 
applied in pledgets o f gauze held 
in special curved forceps in the 
pyriform sinuses with the ob jec t o f 
b locking the superior laryngeal 
nerve allows the b ronchoscope t o 
pass between the cords wi thout any 
spasm o f coughing {Fig, 128) . In 
young children no anaesthetic is Fig. 128.—Preparation of patient: cocainizing 

Λ J.I, u ' l j · ΛΛ t/he pvriform sinuses with pledgets of gauze dip-
required ; the child is held in ped iñ 20 per cent cocaine held in curved forceps. 

posit ion on the table b y t w o 
assistants and ve ry little d iscomfort is experienced. 

A prel iminary hypode rmic o f atropine is necessary before e n d o s c o p y . 
Morphia and heroin can be g iven before oesophagoscopy bu t it is bet ter 
not t o g ive it before b r o n c h o s c o p y in diseases o f the lung where there is 
excess o f secretion, as it tends to diminish the cough reflex. 

DIRECT EXAMINATION OF THE AIR-PASSAGES. 

The Larynx : Laryngoscopy {Fig, 1 2 9 ) . — A detailed description o f the 
various methods o f direct l a ryngoscopy , whether b y the use o f a simple 
tube spatula or b y the more compl ica ted instruments o f the t ype o f 
Hasslinger's di rectoscope is impossible here. I t is p roposed , however , 
to g ive a brief description o f the use o f the distally i l luminated 
laryngoscope and oesophagoscope as suggested b y Chevalier Jackson . 

The indications for direct l a ryngoscopy can on ly b e briefly ment ioned 
here. 
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a. In children, where the indirect examinat ion o f the larynx is almost 
always impossible, direct examinat ion is the only alternative. 

ft. In cases o f laryngeal affections in the adult , where the indirect 
examinat ion cannot be carried out , the patient should always be 
examined b y the direct me thod with a view to diagnosis and t reatment . 

c. T h e removal o f a simple tumour , or a foreign b o d y , from the larynx 
can more readily be carried out b y the direct than b y the indirect 
me thod ; but it should be borne in mind that the laryngeal mirror can 

never be supplanted, and should be 
used, where possible, in prel iminary 
examinat ion. 

There are pract ical ly no contra­
indications t o direct l a ryngoscopy . 

O P E R A T I O N . — Preparation, — The 
patient, unless in an emergency, is 
prepared as for any surgical operat ion. 
E v e n if no anaesthetic is t o be used, 
there should be fasting for at least 
four or five hours . I f the operation 

is t o take place in 
the morning it is 

- - \ bet ter that no solid 
f o o d s h o u l d b e 

given after six the previous evening, 
apart from a cup o f weak tea wi thout 
milk early on the morning o f the 
operat ion. In every case there should 
be a preliminary examinat ion o f the 
larynx b y the indirect me thod . 

A hypodermic injection o f gr. o f 
atropine is given, and in some cases J 
t o i gr. o f morphia . Immedia te ly 
before the operat ion the throat is 
sprayed with 15 min. o f 10 per cent 
cocaine using an ordinary D e Vilbiss 
spray. T o further anaesthetize the 
la rynx curved forceps holding pledgets 
o f gauze d ipped in 20 per cent cocaine 
are held for one minute or so in the 

pyr i form sinuses. The head o f the patient is covered with a sterile gauze 
bag with a little hole cu t ou t for the mouth . Sterile towels are pu t over 
the end o f the table, and the patient can then be handled more easily 
than if he were pinned d o w n with towels . 

Position,—The dorsal recumbent is the mos t satisfactory posit ion for 
peroral endoscopy {Plate XIV, A and B, p . 234) . The patient is readily 
control led, the head is freely movab le , and a true direct v iew is obtain­
able. The sitting posit ion is difficult for the operator , more difficult 
still for the assistant and rather terrifying for the patient. 

The holding o f the patient is almost the mos t important part o f the 

Fig. 129.—Schema illustrating the diiler-
ence between the views obtained by direct 
and by indirect laryngoscopy. The observer's 
visual axis at Ε» looking into the mirror M, 
gives an image as if lie were looking from a 
point at the back of the patient's head, A. 
Looking thus, tlie iniage of a growtli on the 
cord at C is seen just over the top of the 
arytenoid eminence, to wliich it seems very 
close, because almost in line. This schema 
also shows how the anterior surface of the 
posterior wall at Η is in the line of vision 
by direct laryngoscopy D, and more or less 
hidden in some cases during indirect examin­
ation, by an apparent forward overhang of 
the border of the arytenoid eminence and the 
ary-epiglottic fold. 
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operat ion. The aim o f the assistant is t o hold the head in such a posit ion 
that the cav i ty o f the mou th and the pharynx are in a straight line wi th 
the trachea and oesophagus. The pat ient should be encouraged t o hold 
himself as loosely as possible, the assistant doing all the m o v e m e n t that 
is necessary. A second assistant holds the shoulders o f the pat ient firmly 
on the table so as t o prevent any elevation o f the chest. 

In direct l a ryngoscopy the head is held b y the first assistant sitting on 
the right o f the pa t i en t ; his right hand is under the neck wi th the pa lm 
o f the hand on the patient 's left cheek t o prevent any rotat ion o f the 
head, wi th the middle finger holding a b i te -b lock in the patient 's mou th . 
The left hand is under the occ ipu t . T o gain the initial posi t ion the head 
and neck are flexed upon the chest and the head then ex tended on the 
occipi to-at loid jo int . 

In b ronchoscopy and oesophagoscopy the first assistant has t o fol low 
every m o v e m e n t o f the endoscopis t , so that the different curves o f the 
trachea and bronchus and the oesophagus are brought into a straight 
line. 

The laryngoscope is held in the left hand at the junc t ion o f the hori­
zontal and vertical bars so as t o prevent the t endency t o use it as 
a lever. The right hand holds back the patient 's upper l ip. The tube 
spatula is then introduced and passed along the right side o f the 
tongue, the point being directed towards the middle line as it 
approaches the posterior third o f the tongue . The epiglottis then 
projects into the field o f vision. I t is p icked up wi th the spatula point 
o f the laryngoscope. A further advance o f the la ryngoscope exposes 
the larynx, suspending as it were the chin, tongue and epiglottis on 
the spatula, care being taken no t t o use the tube as a lever and the 
upper teeth as a fulcrum. The patient breathes deeply and easily. The 
larynx comes readily into v iew, widely open with the cords revealed. 
The anterior commissure can be inspected more readily if the assistant 
presses the thyreo id cartilage backwards and upwards, increasing slightly 
at the same t ime the angle at wh ich the head is t i l ted backwards . 

P robab ly the mos t c o m m o n mistake m a d e in c o m m e n c i n g direct 
examinat ion o f the larynx is t o pass the tube spatula t o o far into the 
mouth , failing t o identify the epiglottis in the passage downwards . The 
t ip o f the laryngoscope then comes t o lie behind the arytenoids, and in 
at tempting the suspension m o v e m e n t the la rynx is pulled forwards and 
only the h y p o p h a r y n x is revealed. Care must also be taken t o prevent 
the patient 's head rotating, as the ary-epiglot t ic folds might then be 
mistaken for the epiglottis and the larynx again swung forwards. 

In very muscular people with a certain amount o f spasm it is some­
times difficult t o recognize landmarks. In such cases, the less extension 
applied to the head, the less muscular tension there is o f the muscles of 
the neck and, consequent ly , the tube can be m o v e d abou t more readily. 

In children the epiglottis is usually relatively m u c h longer and very 
often involuted. Thus it is more difficult t o p ick up with the t ip o f 
the spatula ; the epiglottis slips off much more readily if the spatula is 
not quickly advanced. Only wi th constant pract ice and knowledge o f 
landmarks can this difficulty be ove rcome . 



234 PERORAL ENDOSCOPY 

The Trachea and Bronchi: Tracheoscopy and Bronchoscopy.—The 
direct examinat ion o f the trachea and bronchi is necessarily a further 
step o f direct l a ryngoscopy . 

O P E R A T I O N . — T h e preparation of the patient is the same as for 
la ryngoscopy (Plate XIV, C and D). The larynx is exposed with the 
illuminated laryngoscope held in the left hand. The illuminated broncho­
scope is then handed to the operator b y the instrument clerk or sister, 
so that its handle rests lightly in the right hand between the t w o fingers 
and thumb and pointing towards the right. I t is then passed through 
the tube spatula down to the larynx ; the operator looks d o w n the 
bronchoscope instead of the laryngoscope. The t ip o f the b ronchoscope 
is insinuated between the voca l cords with the bevel led por t ion o f the 
tube pushed against the left cord. The bronchoscope will then slip 
readily through the glot t ic chink. N o force o f any kind must be used, 
the bronchoscope being held only between the fingers and never grasped 
firmly in the hand. W h e n the b ronchoscope has passed d o w n the 
trachea a short way , the slide o f the tube spatula is r emoved and the 
laryngoscope taken out o f the mou th . The examinat ion o f the trachea 
and bronchi is then carried out with the b ronchoscope , care being taken 
to see that the axis o f the trachea and bronchoscope coincides, never 
using the tube as a lever. 

W h e n the bronchoscope is inserted through the glot t ic chink the 
patient m a y have a severe at tack o f coughing. This is part ly reflex and 
partly due t o nervousness on the part o f the patient. The bronchus can 
be sprayed with 5 per cent cocaine through the b ronchoscope to lessen 
any irritation and consequent coughing. I t is always best t o warn the 
patient that he wiU feel a little difference in breathing through the tube , 
and t o assure h im that there is no danger o f choking, bu t that in reality 
he is getting t o o m u c h air. 

The beginner, if he is flustered, sometimes misses the glot t ic chink 
and passes the b ronchoscope behind the arytenoids into the oesophagus. 
There will be no rush o f air through the tube , and the collapsed walls 
o f the oesophagus should be readily detected. 

In the case o f a lung abscess or o f bronchiectasis, when aspiration or 
lavage o f the cavities is a t tempted, an aspirating bronchoscope is used 
at tached t o a suction apparatus. In such a case the operator must 
remember that, during the initial fit o f coughing, fluid m a y be projected 
from the tube , blurring the operator 's field o f vision and choking and 
alarming the patient. In such cases it is best t o pass the tube very 
slowly so as t o give the suction apparatus full p lay . 

Tracheoscopy and b ronchoscopy should be carried ou t in the fol lowing 
cases :— 

a. Where the history, symptoms and X - r a y s indicate the presence of 
a foreign b o d y in the trachea or bronchus . 

6. Where there are a history and physical signs o f a ' n o n - o p a q u e ' 
foreign b o d y in the bronchus which cannot be detected b y the X - r a y . 

c. Chevalier Jackson considers that cases o f bronchiectasis should be 
bronchoscoped to exclude the possibili ty o f a foreign b o d y , and also for 
local t reatment. 
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d. Cases which show all the physical signs o f tuberculosis , wi thou t the 
tubercle bacillus being detected, particularly where the apices are not 
affected, should be X - r a y e d and b ronchoscoped for foreign bodies . 

e. Cases o f dyspnoea due t o non-obv ious diseases o f the lung. 
/ . Cases o f recurrent nerve paralysis o f obscure origin. 
g. Tracheal or bronchial stenosis. 
h. In cases o f lung abscess and bronchiectasis wi th a v iew to aspiration 

and lavage. 
i. Cases o f bleeding wi thout obv ious lesion. 
There are practically no contra-indications to b ronchoscopy , but only 

in ve ry urgent circumstances should the removal o f a foreign b o d y 
through the b ronchoscope be a t tempted in cases o f aneurysm, pu lmonary 
tuberculosis, mitral incompetence and advanced arteriosclerosis. 

D I S E A S E S O F T H E T R A C H E A , B R O N C H I A N D L U N G S . 

N o detailed account o f the diseases o f the trachea and bronchi will 
be given, bu t merely a brief accoun t o f the s y m p t o m s appertaining 
to the c o m m o n affections in this region, so as t o assist the reader in 
recognizing when direct examinat ion is necessary. 

Inflammations o f the trachea are discussed fully in medical treatises ; 
laryngeal and tracheal syphilis and tuberculosis—the s y m p t o m s o f which 
were deal t with in Chapter X X V I — a r e more readily treated b y general 
methods al though, in particular cases, they call for local t reatment, 
e.g., r emova l o f small port ions o f diseased tissue, cauterization, radium 
applications, which can be carried ou t more easily b y direct e n d o s c o p y . 

Benign and malignant growths o f the trachea and intrinsic stenosis 
require intratracheal t reatment. The mos t c o m m o n causes o f intrinsic 
stenosis o f the trachea are : (1) Adhesions or contract ions fol lowing 
t raumatism due to direct or indirect injury or wounding , or from operat ive 
interference, such as t r acheo tomy and intubat ion. (2) Foreign bodies . 
(3) N e w growths . (4) The granulomata—syphil is and tuberculosis. 
(5) Extens ion downwards from the larynx o f inf lammatory oedema, 
including the effects fol lowing upon the respiration o f poison gases. 

The extrinsic type o f stricture is usually due in the cervical region to 
the pressure o f an enlarged thyreoid, or o f glands, chiefly mal ignan t ; in 
the thorax, the pressure o f an aneurysm or o f a mediastinal g rowth m a y 
cause stenosis. 

T h e s y m p t o m s depend on the degree o f the narrowing. In a slight 
case there is ve ry little change excep t the slightly noisy respiration 
and dyspnoea on exert ion, increased with succeeding at tacks o f ' c o l d ' . 
In an ext reme case, the patient walks wi th the head held forward in 
order t o free the air-passages, and he is a lways fighting for breath. 

Stenosis o f the trachea due to cicatricial changes can be treated by 
frequent dflatation under direct vis ion. 

The extrinsic stenosis disappears with the removal o f the tissue mass 
pressing on the trachea ; where the pressure has been long cont inued, dila­
tation under direct vision is required before the canal returns to normal . 

Tuberculous or syphili t ic stricture should receive general and local 
treatment. 
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Bronchoscopy in Non-tuberculous Diseases of the Lung. — T h e 
natural pulmonary defence m a y be cons ide red : (1) Cough reflex, 
(2) Ciliary act ivi ty ; and (3) Germicidal act ion. The compression o f the 
lung during a cough forces the secretion from the periphery o f the lung, 
but it is the ciliary act ion Λvhich plays a great part in the upward drainage. 
In inflamed or in scar tissue, as when a lung abscess bursts into the 
bronchus or in a dilated bronchus in the case o f a bronchiectasis, there is 
no ciliary act ion and there is consequent stagnation. T o evacuate the 
secretion postural coughing has been tried, gravi ty helping the cilia ; 
but forced coughing in the upside-down posi t ion will not e m p t y the 
cavities, as in the act o f expectora t ion following the cough there is a sharp 
contract ion o f the bronchi , the cav i ty being suddenly closed ; it is thus 
impossible t o e m p t y comple te ly the cavities o f a lung abscess or o f a 
bronchiectasis. Bronchoscop ic drainage is better than natural drainage. 
Instead o f leaving infective material t o incubate in the bronchus it is 

r emoved b y aspiration and, 
where the pus and secretion 
are t o o thick, aspiration is 
assisted b y lavage. 

The possibili ty that a lung 
abscess or a bronchiectasis 
m a y be the result o f a foreign 
b o d y must not be forgotten. 
The removal o f a foreign b o d y 
will cure 90 per cent o f these 
cases. 

The lung abscess or bron-
chiectatic cavi ty , especially 
where it is o f the fusiform 
type , can be aspirated b y 

Fig. i 3 0 . - L u n g abscess, both lower lobes affected. mcaus o f an aspirating bron­
choscope at tached t o a s trong 

suction apparatus. Through this aspirating bronchoscope a t w o - w a y 
cannula can be passed t o the base o f the cav i ty . A- second suction 
apparatus at tached t o the cannula enables the cavi ty to be thoroughly 
sucked dry, and through the other arm of the cannula bland fluid such 
as bor ic lot ion or normal saline can be pumped in and the cavi ty 
washed clean. 

Afterwards, a cav i ty m a y be treated through the b ronchoscope with 
various antiseptics, preferably absolute alcohol or an oi ly emulsion such 
as bismuth or iodoform. The aspiration and lavage o f the bronchi-
ectatic cav i ty o r lung abscess g ive in m a n y cases a comple te cure o f the 
disease. Where there is no immediate cure there is the greatest rehef 
to the patient. The horrible odour o f the breath, which is the usual 
accompaniment o f a bronchiectasis, disappears, and the patient has a 
better ou t look . The successive aspirations should be carried ou t at 
from t w o t o four weeks interval. 

Post-operative Collapse of the Lung.—In post-operat ive collapse of 
the lung, where the bronchi are suddenly plugged with a s t icky secretion 
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causing a collapse b e y o n d it, air will no t enter until this b lock has been 
removed . Absence or diminution o f the cough reflex is one o f the 
factors in the product ion o f a massive collapse along with a ' wet 
anaesthetic'. Sometimes this plug clears itself bu t in m a n y cases it has 
to be r emoved through a b ronchoscope . 

In the taking o f radiographs o f the chest , b ismuth or l ipiodol can 
be injected directly through the b ronchoscope into the part o f the chest 
involved , so that there m a y be a more definite localization o f the areas 
to be outl ined. (Figs, 130, 131.) 

Fig. 131.—Normal chest. Radiograph after the injection of lipiodol 
through the bronchoscope. 

Tumours Affecting the Lung.—There are m a n y intrathoracic tumours 
which need no t be discussed in this section. T h e bronchoscopis t must 
confine himself t o the trachea and bronchus . On direct examinat ion 
the alveoli o f the lung cannot be inspected, but examinat ion o f the 
adjacent bronchus is sufficient. 

These intrathoracic tumours can be d iv ided into malignant and non-
malignant growths , bu t it mus t b e remembered that certain benign 
growths in the bronchus will p rove fatal b y obstruct ion to ventilation 
or drainage. These tumours , benign or malignant , primari ly starting 
in the bronchus , show no physical signs, apart f rom occasional haemoptysis, 
capable o f detect ion b y the physician or radiologist . 
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1. The diagnosis o f this group depends on b ronchoscopy . 
2. These growths wh ich start outside the bronchus or around the 

bronchus show physical signs like an early tubercle, and clinically can be 
tentat ively diagnosed and confirmed b y the radiological examinat ion. 
F r o m the bronchoscopis t ' s poin t o f v iew this group is associated in 
its early stages with rigidity and deformity o f the bronchus , a l though 
later on there is an invo lvement o f the bronchial mucosa ; a piece can 
then be removed from the bronchus for pathological report . 

3. A combinat ion o f these growths is p robab ly a late manifestation 
o f one or the other. 

Benign growths such as papi l loma, l ipoma or hsemangioma can be 
readily diagnosed b y means o f the b ronchoscope . 

There are no physical signs absolutely characteristic o f a new growth 
in the lung, and it is this factor which makes the early diagnosis o f intra­
thoracic tumours so difficult. 

During the last t w o years Chevalier Jackson in the b ronchoscop ic 
clinic in Philadelphia has found that m a n y patients suffering f rom 
carcinoma o f the lung have shown an asthmatoid wheeze, extremely like 
that which one associates wi th a foreign b o d y in the bronchus o r trachea. 
This wheeze is p roduced b y an obstruct ive narrowing o f some poin t o f 
the lumen o f the trachea or bronchus , or is due t o a thick tenacious 
secretion which is being held up b y some want o f ciliary m o v e m e n t in 
the lining membrane o f the lower air-passages. " All is no t asthma that 
wheezes ," Jackson has been said t o remark. This as thmatoid wheeze 
should be taken as a definite indication for b ronchoscopic examinat ion. 
I t is really only wi th the advancement o f endoscopic diagnosis that 
radiographic diagnosis has been able to p lay the part i t does . T h e 
radiograph o f an early carc inoma o f the lung is a mos t difficult one t o 
read. Cases o f cancer o f the lung have been admit ted to a sanatorium 
with clinical and radiographic diagnosis o f advanced tuberculosis, 
and on ly their rapid fatal termination has al lowed o f pos t -mor tem 
diagnosis. 

Statistics indicate that the major i ty o f malignant growths in the lung 
begin in the mucosa o f the trachea or bronchi and m a y early occ lude 
the whole bronchus and cause a collapse o f the lung. 

T R E A T M E N T . — I t wou ld seem possible t o remove the early endobronchial 
tumours through a b ronchoscope . Cases have been reported b y Jackson 
and v o n Eicken when a local removal has given the patient f reedom 
for some years, bu t this can on ly be possible when the diagnosis is 
immediate . As regards other forms o f treatment, the endoscopis t must , 
along with the physician and radiologist, admit failure. Loca l applica­
t ion, radium seeds or capsules through a b ronchoscope , have no t given 
the hoped-for results. D e e p X - r a y therapy prolongs life bu t has no t 
p roved a cure. One wou ld suggest that radium seeds o r capsules 
should be put into the tumour b y means o f a b ronchoscope , and later 
the thoracic surgeon should irradiate the lung externally after a thora­
coplas ty . 

L o b e c t o m y is n o w possible with a reasonably g o o d prognosis , and 
should be the operat ion o f choice in an early case. 
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DIRECT EXAMINATION OF THE (ESOPHAGUS. 

(Esophagoscopy.—A full description o f oesophagoscopy is b e y o n d the 
scope o f this b o o k . The oesophagus can on ly be inspected b y the direct 
method , as with the laryngeal mirror on ly a small por t ion o f the lower 
pharynx can be seen behind the arytenoids which effectually concea l 
the m o u t h o f the gullet. 

The patient complaining o f pain on swallowing, but w h o shows no 
evidence o f anything wrong on indirect l a ryngoscopy , should always 
be examined with the oesophagoscope after a preliminary X - r a y and , 
if necessary, a b ismuth meal . Difficulty in swallowing m a y be the 
result o f a foreign b o d y , oesophageal pouch , cardiospasm, or benign 
growths . A s age advances , the cause m a y be malignant disease o f the 
oesophagus which is no t u n c o m m o n , or there m a y be a mediastinal 
neoplasm pressing on the oesophagus. B y oesophagoscopy, simple, trau­
mat ic , malignant or specific strictures can be diagnosed and treated. 

N o condi t ion o f difficulty in swallowing, even though everything 
points t o its being hysterical or functional, should be regarded as such, 
until a direct examinat ion o f the oesophagus has been carried ou t . Most 
o f the spasmodic or functional affections o f the oesophagus have some 
small organic cause which m a y admit o f t reatment . 

Before any direct examinat ion o f the oesophagus is made , the chest 
should be thoroughly examined, so as t o exc lude the possibil i ty o f 
aneurysm or mediastinal g rowth , the presence o f which might be a 
contra-indication to the passage o f the oesophagoscope. 

The oesophageal bougie or sound should never be passed unless under 
direct vision, because the walls o f the oesophagus are easily ruptured, 
such an accident being fol lowed b y a fatal mediastinitis. The coin-
catcher and probang bougie are n o w things o f the past. These 
instruments were devised for the bl ind removal o f foreign bodies f rom 
the oesophagus, and they p roved more often fatal than the foreign b o d y 
for the removal o f which they were intended, as they readily damaged 
the oesophagus. 

A n X - r a y examinat ion with a bismuth meal will show whether the 
swallowing o f food is interfered with, and the region invo lved . The 
bismuth, moreover , will coa t and demonstrate a non-opaque foreign 
b o d y . I t will outline abrasions o f the oesophagus and thus indicate an 
area o f ulceration, whether malignant or s imple. I t will demonstrate 
if there is any spasm o f the oesophagus, b y being held up momentar i ly , 
and then suddenly passed on towards the s tomach . Such an examina­
tion, however , must on ly be considered as supplementary to direct 
oesophagoscopy. 

O P E R A T I O N . — T h e patient is prepared in the same w a y as for direct 
la ryngoscopy or b ronchoscopy . Where there is frequent regurgitation 
of food , the patient can be made t o e m p t y the oesophagus as m u c h as 
possible b y tickling the h y p o p h a r y n x beforehand with the finger, or the 
oesophagus m a y be washed out with an ordinary s tomach tube before 
the operat ion but in mos t cases it is better t o wash out the oesophagus 
through the oesophagoscope. 
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N o a t tempt must be made to pass the oesophagoscope b l indly . I t 
must be done under direct vision as in the case o f b ronchoscopy . There 
is no need t o a t tempt t o pass t o o big a tube . Quite a g o o d v iew o f 
the oesophagus can be obtained through a 9 or 10 m m . tube if distally 
l ighted. Proximal illumination, however , usually requires the use o f a 
larger tube which m a y cause the patient some discomfort . 

I t is necessary in passing the oesophagoscope to fol low the curves of 
the cervical and dorsal spine (Plate XIV, Ε and F). T o d o this, the 
assistant holding the head must fol low the movements o f the oesophago­
scope as it reaches the different levels o f the oesophagus. The instrument 
is held lightly in the right hand between the finger and t h u m b ; the 
left hand retracts the upper l ip, and the t ip o f the oesophagoscope rests 
lightly in the fingers o f the left hand, with the middle and ring fingers 
hooking over the upper teeth. W i t h the head in practically the same 
position as for la ryngoscopy, the oesophagoscope is passed d o w n the right 
side o f the tongue and the posterior pharyngeal wall into the right 
pyriform sinus, where it comes t o a s top at the cricopharyngeal con­
striction. T o get the oesophagoscope over the cricopharyngeal muscle is 
the mos t difficult movemen t in oesophagoscopy. Force must never be 
used. I t is easy with the t ip o f the oesophagoscope t o tear the mucous 
membrane above the cricopharyngeal muscle, thus making a false pas­
sage behind the oesophagus. I t is in this region that the blind passage 
o f an oesophageal bougie m a y tear the oesophageal wall and cause 
mediastinitis. 

The simplest w a y to ove rcome the cricopharyngeal muscle is by 
pressing firmly against it with the slanted end o f the oesophagoscope 
facing downwards , at the same t ime levering the distal end of the 
oesophagoscope upwards with the t h u m b of the left hand as it rests 
on the teeth. Once b e y o n d the cricopharyngeal muscle the oesophago­
scope glides easily through the thoracic oesophagus t o the level o f the 
aorta and then t o that o f the left bronchus, the walls o f the oesopha­
gus, opening up in front o f the oesophagoscope, being carefully watched 
as the tube passes d o w n . W h e n this level is reached, the head must 
be dropped so that the tube m a y fol low the line o f the dorsal spinal 
curve until the little rosette slit comes into v iew, the diaphragmatic 
hiatus. 

Difficulty may be experienced with the constant flow o f gastric ju ice 
during the examination ; this can be readily ove rcome with the suction 
apparatus at tached to the aspirating tube of the oesophagoscope. 
The oesophagoscope must never be forced downwards . 

Once inserted, the oesophagoscope should not be removed until 
the complet ion o f the operat ion. In many clinics, however , it is found 
easier to examine the upper end of the oesophagus with an oesophageal 
spatula, such as in the modified Lynah ' s or Jackson 's upper-end oeso­
phagoscope, and afterwards t o inspect the lower end with the long 
oesophagoscope. The upper-end oesophagoscope, however , should never 
be used where the history and X - r a y examinat ion point t o a lower-end 
lesion, as the changing o f the tube means unnecessary discomfort t o the 
patient. 
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D I S E A S E S O F T H E ( E S O P H A G U S 

The oesophagus is a relatively long, easily distensible tube loosely 
at tached to the surrounding tissues and, when affected, gives rise to 
very few local symptoms . Pain is usually referred to its upper or 
lower end, that is, t o the pharynx or t o the s tomach ; bu t there is 
one predominant symptom—difficulty or discomfort in swallowing. There 
is naturally a slight difference in the s y m p t o m s according to which 
end o f the oesophagus is affected. 

The commones t complain t o f a patient suffering from an affection 
o f the upper end o f the oesophagus is difficulty or pain on swallowing, 
and regurgitation o f f o o d . T h e onset o f dysphagia m a y be gradual, 
the patient finding it difficult or impossible t o swal low solid foods 
which he has t o wash d o w n with copious draughts o f l iquids. Later, 
he finds that he can swallow on ly soft foods , then liquids and finally 
not even saliva. I f the lesion is at the upper end, there is ve ry often 
a slight escape o f food into the trachea, fol lowed b y fits o f coughing. 
The onset o f dysphagia m a y be sudden, a s y m p t o m which is usually 
associated with spasm o f the oesophagus ; bu t it is no t u n c o m m o n to 
find an element o f spasm associated with, and often heralding, malignant 
disease o f this region. Pain or discomfort , especially behind the thyreoid , 
is sometimes compla ined of, and sometimes pain shoot ing up t o the ear. 
Very often increased salivation is a s y m p t o m o f an affection o f the 
superior opening of the oesophagus. In some cases dysphagia is absent, 
and the patient m a y compla in o f an excessive mucous secretion. 

In affections o f the lower end o f the oesophagus dysphagia is a 
prominent s y m p t o m , while regurgitation o f food is usual. T h e patient 
often complains o f h iccough, a feeling o f weight over the s tomach, 
excessive salivation, or a sensation o f choking. 

Symptoms are sometimes referred to the upper end o f the oesophagus, 
and from s y m p t o m s alone it is a lmost impossible t o tell whether the lesion 
is at the upper or lower end. In the case o f the former, a spasm is often 
associated with some trauma ; a spasm o f this region is in m a n y cases 
purely hysterical, or m a y be associated with malignant disease. A t the 
lower end the spasm is usually associated wi th cicatricial contract ion, 
malignant disease, compression f rom wi thout o r ' c a rd iospasm ' . 

The symptoms o f oesophageal disease are so often s tomachic in 
character that all cases o f vague gastric s y m p t o m s wi th no apparent 
local cause should be oesophagoscoped to eliminate the presence o f an 
oesophageal disorder. 

Diverticula or Pouches of the Pharynx and (Esophagus.—These are 
etiologically classified into traction and pulsion divert icula. The traction 
divert iculum is rare, usually situated within the thorax and fol lows the 
cicatricial adhesions o f the oesophagus to the surrounding tissues from 
some inflammatory, tuberculous, or t raumatic cause. Constant m o v e m e n t 
o f the oesophagus, puUing on these adhesions, forms smafl diverticula 
which g ive rise to few or no s y m p t o m s ; these are on ly discovered 
on endoscopic examinat ion, or on X - r a y examinat ion wi th a bismuth 
meal. 



242 PERORAL ENDOSCOPY 

The pulsion divert iculum is p robab ly a hernial sac, driven ou t where 
the wall is weakest b y pressure in the downward passage o f food . I t is 
usually small, though in some cases it is large enough to cause swelling 
in the side o f the neck. The weakest part is p robab ly the posterior wall 
o f the lower pharynx, and it is in this region that the p o u c h usually 
arises ; hence these diverticula, which occur c o m m o n l y in adult life, 
are really an affection o f the lower pharynx, and no t o f the oesophagus : 
bu t the symptoms are purely oesophageal. There is gradually increased 
difficulty in swallowing ; eating is accompanied b y a feeling o f fullness 
in the neck, only relieved when some o f the food is regurgitated. Shortly 
after eating, the patient brings up undigested food , though in some cases 

the food is retained for 
days in the pouch , 
which m a y then e m p t y 
itself suddenly, g iving 
relief t o the constant 
feeling of fullness in the. 
neck. As the pouch 
gets bigger, it pulls 
downwards on the oeso­
phagus, and closes the 
oesophageal mouth , so 
t h a t s w a l l o w i n g 
becomes more and more 
difficult. The patient, 
later on , is on ly able to 
get nourishment b y eat­
ing very little at a 
time, or b y voluntar i ly 
evacuat ing the pouch 
several times during a 
meal . 

On examinat ion with 
the laryngeal mirror, 
sometimes bo th pyr i ­
fo rm sinuses are seen 
full o f frothy fluid ; 

but diagnosis can only be verified b y screening with bismuth (Fig, 132) 
or b y an oesophageal examinat ion ; the mou th o f the oesophagus being 
very difficult to make out , the oesophagoscope can be passed easily 
into the pouch . 

T R E A T M E N T can be carried ou t through the oesophagoscope where the 
pouch is small, b y constant ly dilating the mou th o f the gullet, or b y 
cutting through the c o m m o n boundary wafl, as suggested b y Mosher . 
In large pulsion diverticula, the only successful t reatment is b y 
means o f an external operation for removal o f the sac, preferably in t w o 
stages. 

Strictures of the (Esophagus.—These, as in any other region o f the 
b o d y , m a y be simple, traumatic, malignant, or due to extrinsic pressure, 

Fig. 132.—Radiograph of oesophageal pouch after opaque meal. 
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either simple or malignant. Congenital stricture o f the oesophagus has 
been shown to be not u n c o m m o n . Malformations, fistulae and atresiae are 
rarely diagnosed outside the pos t -mor tem r o o m . 

Simple Fibrous Stricture of the (Esophagus m a y fol low the 
swallowing of caustic liquids, such as phenol preparations or lye , or 
m a y result from ulceration due to injury by a foreign b o d y . A t the 
lower end of the oesophagus pept ic ulcers ve ry often cause stenosis o r set 
up a spasmodic contract ion. Ulcerat ion fol lowing diphtheria, typhoid , 
tuberculosis, syphilis, scarlet fever, and pyogen ic inflammation has been 
described as a cause o f fibrous strictures. 

The commones t situation for t raumatic cicatrization o f the oesophagus, 
following the swallowing o f caustic liquids, is p robab ly the middle third, 
though bo th the upper and lower ends m a y be affected, and ve ry often 
the strictures are multiple. The s y m p t o m s are those o f any oesophageal 
affection, the patient 
complaining o f diffi­
cul ty in swallowing, 
o f cough , and regur­
gitation, the distress 
after eating being 
only relieved b y 
regurgitation. 

D I A G N O S I S . — This 
can readily be made 
b y direct examina­
t ion, associated with 
the use o f the fluor­
escent screen and a 
bismuth meal (Fig. 
133). 

T R E A T M E N T 

necessitates frequent 
dilatation over a 
prolonged period, b y 
the passage o f bou­
gies through the oeso­
phagus under direct vision. Bl ind at tempts at dilatation are m o s t often 
fol lowed b y rupture o f the oesophagus. 

Malignant Disease of the (Esophagus is n o w more frequently me t 
with. I t is usually o f a carc inomatous nature ; sarcoma does occur . 
The e t io logy o f the disease is still uncertain ; age and irritation seem 
to be the only probable factors. 

The special irritant factors in the case o f the oesophagus a re : (1) 
Those incidental t o the passage o f food , including the swaflowing o f 
irritants; (2) Regurgi ta t ion o f the acid contents f rom the s tomach ; 
(3) Stagnation and consequent fermentation. Cancer is more frequently 
found in the lower third o f the oesophagus where these factors m a y be 
present. I t used to be stated that cancer occurred mos t c o m m o n l y at one 
o f the four constrictions o f the oesophagus, bu t clinical exper ience during 

Fig. 133.—Radiograph showing stricture of upper end of oesophagus, 
the bismuth meal trickling through the stricture. 
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the last few years points t o the lower third as being a more c o m m o n site 
than the upper t w o thirds. (Plate XV, A. B, C.) 

Cancer at the upper constrict ion—that is, in the post -cr icoid region—is 
certainly more c o m m o n in females ; whether tea drinking or the use o f 
ho t fluids irritating this region have anything to d o wi th the onset o f 
cancer, it is difficult t o say. In China, where the staple diet is rice, 
cancer is commones t at the upper part o f the oesophagus in males 
w h o are served wi th the hottest por t ion. 

(Esophageal cancer still continues t o be rarer in w o m e n than in men. 
The c o m m o n age for the onset o f cancer o f the oesophagus is be tween 
45 and 50, bu t cases have been described at the age o f 19. Sarcoma, o f 
course, occurs at any age f rom 6 upwards. A squamous epithel ioma is 
the commones t t ype found in the oesophagus bu t at the lower end an 
adenocarc inoma occurs arising f rom the s tomach and growing into the 
oesophagus. 

Gradual increasing difficulty in swallowing is the c o m m o n s y m p t o m ; 
usually before the patient complains o f this difficulty in swallowing there 
is a v a g u e d i s c o m f o r t ; a queer feeling in swa l lowing ; a nervousness in 
starting to s w a l l o w ; a feeling that more muscular effort is required t o 
help the food d o w n the oesophagus ; a feeling o f food sticking when 
eating in a hurry or o f occasional pain in the b a c k on swallowing quickly . 

Pain referred t o the side o f the neck or ears is a late s y m p t o m . 
In post-cr icoid carc inoma and in the other regions pain again is a late 

s y m p t o m and m a y be referred to the back or t o the s tomach. 
Later on the patient m a y develop s y m p t o m s due t o pressure on the 

trachea or bronchi . W i t h o u t t reatment there is always rapid emaciat ion 
and death occurs in six months ' t ime. 

Cough is an early s y m p t o m o f cancer o f the oesophagus and is often 
over looked . I t is present when the upper third o f the oesophagus is 
involved where there is pressure on the trachea and bronchi . X - r a y 
examinat ion after a bismuth meal wiU reveal h o w the oesophagus is 
functioning ; as t o whether there is delay in the passage o f food o r bal­
looning o f the oesophagus ; it will reveal the presence o f any stricture. 
Patients should be screened with the bismuth meal, first in the upright 
posi t ion and then in the semi-reclining posit ion, as the passage o f food can 
be more easily seen in the latter ; lastly, in the modified Trendelenburg 
posi t ion so that the bismuth can flow up the oesophagus and outline 
the lower end o f the stricture. CEsophagoscopy permits o f a final ve rd i c t ; 
the size and extent o f the g rowth can be seen and the condi t ion o f the 
oesophagus round the growth investigated. F ixa t ion o f the oesophagus 
usually means that there is mediastinal infiltration. A piece can be 
r emoved for pathological report . There is on ly one condi t ion wi th which 
cancer o f the lower end o f the oesophagus can be confused and that is a 
pept ic ulcer, but a pept ic ulcer in this situation is ve ry rare. Minor 
mucosal erosions are not c o m m o n and they d o not have the typical 
thickened edges and d o not bleed so readily as a new growth . 

In post-cr icoid carc inoma there is ve ry often a sudden onset o f the 
symptoms . There m a y be sudden obstruct ion following the sensation 
as if a bone or a piece o f meat had lodged in the gullet. On the other 



PLATE XV 

(A) Oancser of the oedophagua, upper third; (B) Cancer ot the OBSOphagus, middle third ; 
(C) Cancer of the OBSophagus, lower third; (D) Congenital shortening of the oesophagus; 
f E) Foreign body in the oesophagus (razor blade); (F) Cardiospasm. 

A F F E C T I O N S OF T H E C E S O P H A G U S 
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hand the patient m a y c o m p l a m o t excess o f mucous secretion or o f a 
shght hoarseness before she complains o f difficulty in swallowing. Hoarse­
ness is usually a late s y m p t o m due t o invasion o f the larynx. In w o m e n 
over the age o f 35 and in men over the age o f 40 wi th the compla in t o f 
slight difficulty in swallowing, even wi th the onset referred t o the swal­
lowing o f a fruit stone, small piece o f bone or a crust o f bread, the 
possibil i ty o f early malignant disease should no t be forgotten and careful 
X - r a y examinat ion should be carried out . In these cases oesophagoscopy 
is called for. In m a n y cases where difficulty in swallowing is compla ined o f 
and the X - r a y findings are negative, oesophagoscopy is demanded . Certain 
cases show a curious glossiness o f one or b o t h sides o f the tongue due 
to absence or a t rophy o f the papillae, a l though its causal connec t ion is 
obscure. Often in advanced cases it is possible wi th a laryngeal mirror 
to detect a slight oedema or even ulceration o f the posterior surface o f 
the arytenoids. In other cases where the lesion is l o w d o w n one can 
detect with a mirror excess o f secretion in one or other o f the pyr i form 
sinuses. 

A b d u c t o r paralysis o f the right voca l co rd m a y be obse rved when the 
upper end o f the oesophagus is affected : o n the o ther hand , when the 
disease is si tuated lower d o w n in the gullet , the paralysis m a y be on 
the left side owing to the pos i t ion o f the left recurrent laryngeal nerve 
in relation t o the oesophagus. 

Rou t ine examinat ion inc ludes : (1) His tory wi th an a t tempt t o make 
the patient think back ; (2) Examina t ion o f the m o u t h and tongue, the 
tongue often showing an a t rophy o f the papillae; (3) Examina t ion o f 
the larynx, want o f mobi l i ty , paresis o f the cords , e tc . ; (4) Inspect ion 
o f the pyr i form sinuses for excess o f secretion ; (5) General examinat ion 
of the chest and hea r t ; (6) Wassermann t es t ; (7) X - r a y examinat ion— 
screening, then screening during the passage o f a b ismuth drink and 
lastly radiographing after a bismuth m e a l ; (8) (Esophagoscopy and the 
removal o f a piece o f tissue for histological report if necessary. 

T R E A T M E N T . — T h e cervical por t ion o f the oesophagus is accessible t o 
the surgeon, so that cancer o f the upper end o f the oesophagus (post-
cricoid carc inoma) can be eradicated b y surgical interference. Ear ly 
diagnosis is essential. I t m a y b e that a total l a ryngec tomy mus t b e 
performed, bu t there should always be the possibi l i ty o f a comple te cure. 
Complete surgical removal o f the oesophagus has been a t tempted, b u t so 
far the on ly real successful result o f surgical removal is the famous case 
o f Torek , whose patient l ived for thirteen years wi th external rubber 
acting as an oesophagus. Grey Turner recently showed a bril l iant and 
successful case, wh ich , however , d id no t long survive the artificial 
oesophagus. At t empts at removal o f port ions o f the oesophagus b y 
transpleural or extrapleural routes have no t met \vith great success ; 
in almost every case diagnosis has been too late. 

I t seems that radium or deep X - r a y therapy holds ou t the on ly hope 
o f obtaining a cure, while palliative t reatment must be undertaken early 
to prolong the life o f the patient . 

Frequent dilatation o f the affected area under direct vision has been sug­
gested b y Chevalier Jackson. A popular palliative m e t h o d o f t reatment 
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o f recent years has been the use o f Souttar 's tubes ; httle flexible tubes 
o f German Silver spiral wire are introduced into the stricture and m a y 
remain in posi t ion for almost a year . 

R a d i u m held in posi t ion b y bougies over the affected area for the 
necessary period, fol lowed b y deep X - r a y therapy, seems to be the best 
me thod o f t reatment. R a d i u m needles in t roduced into the growth , or 
radon seeds, have no t given the expec ted results. Appl ica t ion o f large 
daily doses o f X rays through mult iple long narrow fields p laced at 
intervals round the chest wall, the fields being long owing to the t endency 
o f the disease t o spread, and narrow so as t o aflow o f a number o f fields, 
has p robab ly given the best results o f all. 

I f the cancer o f the oesophagus is intrinsic it m a y be eradicated and, as 
glandular spread is apparently a late occurrence in cancer o f the middle 
t w o thirds o f the oesophagus, early diagnosis affords a possibil i ty o f cure. 

Cardiospasm.—There are so m a n y opinions as t o the e t io logy and 
pa tho logy o f so-called cardiospasm, and there are probablj^ so m a n y 
different diseases which eventual ly m a y be separated one from another 
bu t are n o w still included under the term cardiospasm or achalasia, that 
detailed description is impossible. 

T h e term cardia is appl ied t o the junc t ion o f the s tomach and the 
oesophagus; a b o v e this there is a definite canal ex tending abou t half an 
inch wh ich can be d iv ided in to three sect ions, the abdomina l , the 
d iaphragmat ic and the hiatal oesophagus. There is no sphincter ic mus­
cular arrangement at the junc t ion be tween the oesophagus and s tomach , 
so the t e rm cardiospasm is really a m i s n o m e r ; bu t it is appl ied generally 
t o the spasm at the lower end o f the oesophagus which var ious writers 
t e rm functional , hiatal, s tenot ic , oesophagismus, or phrenospasm. I t is 
in the hiatal region that the spasm is seen b y direct examina t ion . 

Some authorities, such as Hirst in this count ry , r ecommend the passing 
o f mercury bougies which require t o b e passed before each meal at the 
beginning o f t reatment if the condi t ion is severe, and the intervals o f 
passing the bougie can be lengthened until the tube is passed once daily 
and then once weekly . This t reatment fails unless it is r igorously super­
vised, as the bougie in m a n y cases passes into the pouched dilated 
oesophagus round the ' hiatal p inch c o c k ' and no t into the cardiac end 
o f the s tomach. Gradual mechanical dilatation o f the hiatal oesophagus 
carried ou t under direct vision has g iven ve ry g o o d results. T h e dilata­
t ion must be gradual and at frequent intervals t o begin with, and each 
t reatment is fol lowed b y a per iod o f twenty-four hours ' starvation t o 
a l low o f the recovery o f the dilated oesophagus. Re t rograde finger 
dilatation o f the cardiac end o f the s tomach through a gas t ros tomy 
opening has been tried bu t the results are no t satisfactory. Late ly 
a form o f cont inuous dilatation has been suggested b y Tucker , o f 
Philadelphia, when a small ol ive bougie is passed downwards and upwards 
through the cardiac end. Late ly the resection o f the sympathet ic nerves 
accompany ing the left gastric artery has been carried ou t with excellent 
results in some cases. 

D I A G N O S I S . — T h e onset o f the disease is s low, excit ing little at tent ion, 
so that the diagnosis is very rarely made early in the disease. The 
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patient usually complains o f a sensation o f weight in the epigastrium 
after meals, which is often relieved b y drinking water. Somet imes after 
meals there is a slight regurgitation o f food which at once relieves the 
feeling o f heaviness ; f ood is returned unaltered. T h e patient has 
usually been taking gastric sedatives for some t ime, in the belief that 
he is suffering from indigestion. T h e symptoms gradually b e c o m e more 
pronounced, with impairment o f general nutri t ion. T h e oesophageal 
dilatation m a y be so great that regurgitation, instead o f recurring 
immediately after each meal , does no t occur until some t ime afterwards, 
when stale or decomposed food is b rought u p . 

S Y M P T O M S . — I n its symptoms cardiospasm sometimes resembles an 
oesophageal pouch , though in the latter case the regurgitation o f food 
m a y often be brought about at the will o f the patient . The patient is 
often able t o tell when the oesophagus is open or c losed, and will some­
times eat wi thout hesitation, and k n o w when to refuse f o o d . Somet imes 
there m a y be no trouble for weeks at a t ime and then, suddenly, at the 
beginning o f a meal , the food is held up and the patient gets no rest until 
the food is regurgitated or sometimes brought up into the m o u t h and 
reswallowed. In advanced cases the patient is afraid t o take a 
meal in publ ic , fearing lest there m a y be regurgitation setting u p a 
a spasm o f coughing, and very often actual vomi t ing . Most patients 
complain o f discomfort in the region o f the cardia, a l though in some 
cases there is nothing bu t the sensation o f fullness in the throat . In 
the later stage there is a dragging, gnawing pain in the epigastrium, 
very often simulating a gastric ulcer. 

The diagnosis o f ' c a rd iospasm ' can b e readily made b y means of 
X - r a y and endoscopic examinat ion. W i t h the oesophagoscope, the 
ballooning o f the oesophagus a b o v e the spasm is readily recognized. 
Masses o f soft food col lected in the b o t t o m o f the oesophagus have t o 
be p icked or washed ou t . T h e lower part o f the oesophagus m a y b e 
seen sagging, so that the hiatus m a y appear t o be at a higher level than 
the fundus o f the dilatation. In ve ry advanced cases it is difficult at 
first to locate the hiatus. The possibil i ty o f an organic lesion being 
present must be exc luded . 

Some believe that more than 75 per cent o f cases o f cardiospasm are 
due t o an organic lesion. I t is ve ry often difficult t o exc lude the possibil i ty 
o f ulceration either malignant or benign. In some cases such a condi t ion 
in the fundus or lesser curvature o f the s tomach m a y be the cause o f an 
oesophagismus. (Plate XV, F, p . 244 . ) 

T R E A T I N I E N T . — W h e r e there is no apparent organic lesion, dilatation 
b y bougie or b y mechanical dilators o f the Mosher or Gottstein t y p e is 
usually all that is necessary, a l though there m a y have t o be several 
dilatations. Certain cases p rove ve ry obstinate and m a y require washing 
out th rough a s tomach tube , and even retrograde dilatation wi th the 
fingers through the gas t ros tomy opening. After dilatation the patient 
must pay very particular at tention t o proper mast icat ion o f food , and to 
abstention from hurried meals and f rom t o o ho t or t o o co ld foods . 

Paralysis of the (Esophagus.—This is rarely me t wi th in its comple te 
stage. I t may , o f course, be m o t o r or sensory. Swallowing is interfered 
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with ; oesophageal secretion wells up into the pyr i form sinuses and over­
flows into the larynx. There m a y be inability t o swallow owing t o the 
lack o f the necessary reflex impulse. A slight paresis wi th indifferent 
symptoms is compara t ive ly unknown. 

T R E A T M E N T . — L o c a l t reatment is useless ; bu t the patient must be 
fed, either through a tube passed into the s tomach through the mou th , 
or through a gas t ros tomy tube . 

Infections of the (Esophagus.—Ulceration is rare. Superficial erosions 
are not u n c o m m o n and very often lead to cicatricial contract ions or , 
b y a local irritation, set up a spasm o f the oesophagus. The symptoms 
and signs are those o f a stricture o f the oesophagus. The erosions are 
usually due to the downward passage o f a foreign b o d y , such as a fish-
or meat -bone swallowed during a hurried meal . 

GEsophageal abscess, which is also a somewhat rare condi t ion, follows 
traumatism due to the impact ion o f a foreign b o d y ; ve ry often it is 
caused b y injudicious at tempts at the removal o f a foreign b o d y . Its 
commones t situation is in the upper third o f the oesophagus, and it is 
mos t often succeeded b y a mediastinitis which is a lmost always fatal. 
The oesophagoscope is essential in diagnosis ; pus can be evacuated 
through the tube, though in m a n y cases a lateral oesophagotomy is 
necessary. 

Injuries to the (Esophagus.—Trauma and even rupture o f the oeso­
phagus m a y ensue f rom the passage o f an instrument or foreign b o d y , 
or f rom bo th , as often happens in the bl ind a t tempt t o r emove a foreign 
b o d y with a bougie or probang, the foreign b o d y being pushed through 
the oesophagus. 

Perforation o f the oesophagus m a y fol low the swallowing o f a crust of 
bread or any other hard food when there is stagnation o f regurgitated 
gastric juice in long-standing t o x i c or debilitated condi t ions . 

Rup ture o f the thoracic oesophagus is fol lowed b y shock, fever and 
an acute mediastinitis. Pneumothorax and e m p y e m a m a y fol low 
perforation into the pleural cav i ty . Rupture o f the cervical part o f 
the oesophagus m a y be foUowed b y a deep cervical abscess, sometimes 
seen after the perforation o f the posterior cr icoid region o f the oesophagus 
b y a fish-bone actually swallow^ed. 

T R E A T M E N T . — T h e t reatment o f these cases o f t rauma consists in 
absolute rest in bed , no food o f any kind being taken b y the mou th for 
at least four days , the patient being kept on rectal feeding and salines. 
After the fourth day sterile liquids or sterile meat jellies can be given 
b y the mouth , gradually passing on t o normal diet, if the patient does 
not compla in o f pain or d iscomfort . 

Complete rupture o f the oesophagus calls for an early gas t ros tomy so 
as to put the oesophagus entirely at rest. 
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CHAPTER XXXI. 

FOREIGN BODIES IN THE AIR- AND 
FOOD-PASSAGES. 

T H E types o f foreign b o d y are almost endless and their enumerat ion is 
unnecessary. M a n y o f the fore ign-body accidents are entirely prevent­
able ; bu t it is surprising that these accidents are no t more c o m m o n 
when one considers h o w often pins, tacks, or hairpins are held in the 
mouth while the mind and hands are occupied with something else. 

The natural tendency in y o u n g children is t o carry any portable 
ob jec t to the mou th ; while older children are continual ly experimenting 
o n the feel o f different objects with their teeth. In children, p robab ly , 
the protect ive reflex act ion is no t so efficient as in the adult, and objec ts 
held in the mou th slip into the oesophagus m u c h more easily, or are 
inhaled into the air-passages. 

The foreign b o d y reported as ' s w a l l o w e d ' m a y have entered the 
oesophagus and remained there, or passed on through the al imentary 
canal ; or it m a y have been inhaled and remain in the upper or lower 
air-passages. The immediate symptoms following the accident can 
on ly give a clue t o its posi t ion. I t is o f the first impor tance to find ou t 
whether or no t there was a cough or dyspnoea at the t ime o f the accident , 
fol lowed b y blood-stained expectora t ion . The absence o f coughing 
strongly negatives the possibili ty o f the foreign b o d y having entered 
the air-passages, and supports the probabi l i ty o f its having passed in to 
the alimentary canal ; even the smallest foreign b o d y remaining in the 
oesophagus causes pain on swallowing and ve ry often a reflex cough . 

THE AIR-PASSAGES. 

Foreign bodies can only enter the air-passages after some interference 
with normal reflex act ion, such as the sudden indrawing o f the breath 
in fright or laughter, causing the inhalation into the larynx or tracheo­
bronchial tree o f food particles or other objec ts held in the m o u t h . T h e 
foreign b o d y m a y be held up at the epiglottis, or at the glottis b y the 
ventricular and voca l folds, or again it m a y be prevented from entering 
the lower air-passages b y the immediate reflex cough , though in some 
cases a sudden inspiration, which precedes the reflex cough , draws the 
foreign b o d y into the bronchus. 

The ventricular and the voca l folds have a sphincter-like act ion in 
catching and preventing foreign bodies from entering the trachea ; bu t , 
here again, inspiration m a y precede the reflex cough , open the glottis and 
allow the foreign b o d y to enter. A metallic foreign b o d y m a y remain 
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in the trachea or bronchus for some t ime witli 
if it does no t appreciably obstruct the airway. 

Fig. 134.—Foreign body (safety-pin) in subglottic region of the 
larynx, showing position of flattened body lield up in the larynx 
and trachea in an antero-posterior view. 

135), as a foreign b o d y 
This is possible some­
times b y the indirect 
method , but direct 
l a ryngoscopy gives an 
easier m o d e o f access. 
W h e n there is o b ­
struction to breath­
ing, with cyanosis, 
and when the indirect 
or direct me thod is 
i m p o s s i b l e at the 
momen t , the circum­
stances call for an 
i m m e d i a t e trache­
o t o m y , followed later 
by the removal o f the 
foreign b o d y from the 
larynx when the dan­
ger to life has passed. 

The Trachea and 
B r o n c h u s . — In the 
trachea or bronchus, 
diagnosis is more diffi­
cult . There m a y be 

in the larynx calls 

very few s y m p t o m s . 
On the other hand, 
v e g e t a b l e m a t t e r , 
such as a nut-kernel, 
in its decomposi t ion , 
usually sets up a 
violent local reaction 
in the trachea o r 
bronchus. 

The L a r y n x . — 
A foreign b o d y in 
the larynx is readily 
diagnosed ; the pa­
tient, coughing and 
choking, is unable to 
speak, and points t o 
the front o f the 
larynx as the seat 
o f the pain. A his­
tory o f the accident 
is easily obtainable. 
There is usually no 
time to obtain a ra­
diograph {Figs, 134, 
for urgent removal . 

Fig. 135.—Foreign body (safety-pin) in subglottic region of 
arynx, showing position of flattened body held up in the larynx 
md trachea in a lateral view. 
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no history at all o f the a c c i d e n t ; the child may , through fear o f punish­
ment, conceal the fact that he has swal lowed s o m e t h i n g ; the adult 
m a y inhale or swallow a foreign b o d y during sleep or when in toxica ted . 
There m a y be a history o f the inhalation o f a foreign b o d y , bu t no 
symptoms until some weeks afterwards. The possibili ty o f a foreign 
b o d y lying dormant for some t ime mus t no t be forgotten. In several 
cases a history is obtainable, and symptoms are present ; bu t the 
symptoms m a y be on ly due to a scratch in the downward passage o f 
a foreign b o d y . A n X - r a y photograph should be taken in all cases o f 
suspected foreign b o d y in the air-passages. T h e antero-posterior v i cAv 

is no t sufficient; a 
lateral v iew o f the 
neck should be taken, 
there being always the 
possibility o f a small 
foreign b o d y lodging 
behind the cr icoid 
cartilage. In a few 
cases a non-opaque 
foreign b o d y in the 
trachea m a y be de­
monstrated on the 
radiographic screen 
after the insufflation 
o f bismuth, which will 
coa t bo th sides of 
the trachea and the 
foreign b o d y . 

In radiographic in­
terpretation it must 
be remembered that 
when a foreign b o d y 
is lodged loosely in 
the bronchus air can 
enter the lung along 
the bronchus during the acts o f inspiration. Dur ing expirat ion the 
bronchus contracts on the foreign b o d y and the air cannot pass o u t ; 
consequent ly an obstruct ive emphysema takes p lace . Later on , irritation 
o f the mucosa round the foreign b o d y causes swelling so that aii can 
neither enter nor escape, wi th consequent collapse o f the lung. In the 
early stages o f an inspired foreign b o d y there is a descent o f the dia­
phragm and transparency o f the lung on the side in which the foreign 
b o d y is lodged . In the later stages the d iaphragm ΛΥΠΙ be higher and 
the heart will be pulled across t o the side o f the foreign b o d y owing to 
collapse o f the lung be low the obst ruct ion. 

In mos t cases o f non-opaque foreign bodies in the bronchi more reliance 
must be p laced on the physical signs in the chest—signs which resemble 
in many ways a chronic phthisis. In cases showing such signs, and in 
which no tubercle bacilli are found in the sputum, the presence o f a foreign 
b o d y should be suspected. 

Fig. 136.—Foreign body (whistle) in broiiclius. 
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The old classical signs o f foreign b o d y in the bronchus are rare, e.g., 
attacks of choking, laryngeal ' c l i c k ' due to a b o d y fixed in the larynx, 
and the loud flap of a foreign b o d y loose in the trachea. The flndings 
at the physical examinat ion, however , are quite distinctive ; m o s t 
c o m m o n l y there is a marked diminution o f the respiratory murmur , 
together with the preservation or accentuat ion o f the normal resonance, 
and dry rales limited to a particular area—indeed, the inflammatory 
signs o f a localized bronchitis . 

In 1918, Chevalier Jackson published an account o f a new diagnost ic 
sign for foreign b o d y in the trachea and b ronchus—' the as thmatoid 
wheeze ' , the sound being somewhat similar to the wheezing heard when 
the ear is placed to the open mou th o f an asthmatic patient. T h e chief 
difference is that rales are more or less associated wi th the wheezing 
in asthma, while in the asthmatoid wheeze o f the foreign-body case the 
sound is drier, though it m a y be associated with some secretion adding 
more or less o f a bubbl ing sound. The sign is o f no localizing value, bu t 
it gives a hint o f the presence o f a foreign b o d y . Chevalier Jackson 
describes the special form o f bronchitis due t o inspiration o f peanut-
kernels and a few other organic substances into the air-passages. The 
chart shows an irregular temperature o f hect ic type , the heart and res­
piratory rate being higher in propor t ion t o the temperature, as wou ld 
be expected . There is a dusky cyanosis, often superseded b y an intense 
pallor, p robab ly the result o f the excessive heart-strain incident t o the 
strenuous efforts o f the muscles o f respiration. 

Very few foreign bodies in the trachea or bronchi call for removal 
under some hours. Delay is no t so dangerous as in the case o f a foreign 
b o d y in the larynx. A n X - r a y {Fig. 136) should be taken with a v iew 
to diagnosing its posi t ion ; or if the suspected foreign b o d y is non­
opaque, the chest should be thoroughly examined in an a t tempt at 
localization. Morphia should be withheld if possible, as it reduces the 
cough reflex, which helps to clear away any secretion in the lower bronchi . 

In cases o f marked dyspnoea where the possibilities o f the promptness 
of b ronchoscopy are remote , a t r acheo tomy is advisable. There are 
no absolute contra-indications to b ronchoscopy and oesophagoscopy in 
foreign-body cases, though certain condit ions m a y justify pos tponement 
for a day or t w o . 

THE (ESOPHAGUS. 

The retention o f a foreign b o d y in the oesophagus depends on the 
size and shape of the foreign b o d y ; the irregular toothplate , or the 
open safety-pin, or the large bolus o f meat or large fish-bone easily 
finds lodgement . In some cases there is a narrowing or spasm o f the 
oesophagus, which plays its part in the holding up of a foreign b o d y . 

Alternately the lodgement o f a bolus o f food in the oesophagus is 
suggestive o f the presence o f a pre-existing narrowing o f the lumen o f an 
organic nature and in all probabi l i ty a commenc ing mal ignancy. A 
large bolus o f food , poor ly masticated and hurriedly swallowed, m a y be 
impac ted in a perfectly normal oesophagus. 
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A foreign b o d y o f sufficient size is usually arrested in the cervical 
oesophagus at the superior aperture o f the thorax . A narrowing is present 
at this level immediate ly be low the cr icoid cartilage, p roduced in part 
b y a muscular contract ion but mainly b y the c rowding o f the adjacent 
structures into the fixed and narrow aperture o f the thorax . I f it is 
dislodged from this posi t ion the foreign b o d y passes downwards t o be 
arrested at the next narrowing, though it usually passes right into the 
s tomach. 

The endoscopist w h o encounters the difficulty o f introduct ion o f the 
tube over the cr icopharyngeal fold might expec t t o find a foreign b o d y 
here ; such, however , is rarely the case. The cr icopharyngeal muscle 

Fig. 137. — Halfpenny in oesophagus, showing position taken bv flattened 
body in the upper end of the oesophagus m an antero-posterior view. It is 
impossible for a flattened body of this size to be lodged in this plane in the 
trachea. 

really starts the foreign b o d y on its w a y d o w n , bu t it is held up at the 
narrowing o f the thoracic aperture, as the oesophageal peristaltic muscula­
ture is feeble compared with the powerful inferior constr ictor . 

The symp toma to logy is vague. In the case o f a large foreign b o d y , 
there m a y be comple te inabili ty t o swal low even water, bu t wi th regur­
gitation o f food . This is sometimes the case even wi th a small foreign 
b o d y . B u t if there is a history o f the swallowing o f a foreign b o d y , it 
must be somewhere in the al imentary canal, and an X - r a y picture will 
at once clear up its situation {Fig, 137, and Plate XV, E, p . 244) . 
I f it is non-opaque, a thin bismuth meal should be g iven before an 



254 PERORAL ENDOSCOPY 

X - r a y examination, as this will coa t the ob jec t and thus demonstrate it 
in a radiograph. The retention o f a foreign b o d y in the oesophagus m a y 
be influenced b y its t ype ; its resiliency ; its size ; also where there is a 
definite spasm or organic narrowing o f the oesophagus, or where there is 
a paralysis o f the oesophagus. 

In some cases it is difficult to decide b y means of a screen X - r a y 
examinat ion whether the foreign b o d y is in the lower end o f the oesophagus 
or in the s tomach ; but it is specially difficult in the case o f the open 
safety-pin or the large irregular tooth-plate. GEsophagoscopy will decide 
where it is held up in the oesophagus, and b y its aid a foreign b o d y can 
be r emoved . 

A foreign b o d y lodging in the oesophagus m a y p rove quickly or s lowly 
fatal, or it m a y remain in the oesophagus for some years, p rov ided its 
position and size al low o f the passage o f food . A small sharp foreign 
b o d y perforating or eroding the oesophagus leads to a mediastinitis, 
always fatal ; its virulence depends on the size o f the tear. M a n y 
other foreign bodies cause death through suppuration extending to the 
trachea and leading to asphyxia . R o u n d the foreign b o d y which 
lies quiescent in the oesophagus there is a compensa tory thickening— 
an a t tempt to protect the oesophagus. I f sooner or later the foreign 
b o d y is not removed, a fatal result will ensue. 

I f there are urgent symptoms , such as inability to swallow, fol lowing 
the history o f swallowing a foreign b o d y , an immediate oesophagoscopy 
should be carried out . In mos t cases, however , a short delay is not 
dangerous. A n X - r a y plate should be made with a v iew to localizat ion. 
The patient should only be given sterile water to drink for some hours 
before oesophagoscopy. Morphia is no t contra-indicated as in b roncho­
scopy . 

In no circumstances should there be any a t tempt at blind r emova l 
with a coin-catcher or umbrella probang ; nor should an a t tempt be 
made to push the foreign b o d y into the s tomach with a bougie passed 
blindly into the oesophagus. A hurried oesophagoscopy m a y p rove fatal 
as it is so easy t o tear the posterior wall o f the oesophagus already in a 
partial spasm in the presence o f a foreign b o d y . A foreign b o d y lodged 
in the oesophagus m a y often p rove fatal more b y immature at tempts at 
removal than b y its mere presence. 
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Section VI, 
D I S E A S E S O F T H E E A R . 

J . S . F R A S E R A N D J . P . S T E W A R T . 

CHAPTER XXXIl. 

ANATOMY. 

T H E ear is divided into tliree parts : ( I ) The external ear ; ( I I ) The 
middle ear; and ( I I I ) The inner ear (labyrinth). The last contains 
bo th the cochlear and the vestibular apparatus. 

I. THE EXTERNAL EAR. 

The external ear comprises the auricle and external acoust ic meatus. 
The Auricle, o r Pinna, presents t w o surfaces, a lateral and a medial . 

The skeleton o f the auricle is composed 
o f cartilage. On the lateral surface the 
skin is closely adherent t o the perichon­
dr ium. T h e auricular cartilage presents 
various prominences and fossae which are 
shown in Fig. 138. The cartilage does not 
extend into the lobule which is composed 
o f fat ty fibrous tissue enclosed in skin. 
The lymphat ics o f the auricle drain into 
the parot id l y m p h glands in front, the 
external jugular lymphat ic glands be low, 
and the posterior auricular glands behind. 

The External Acoustic Meatus measures 
abou t 24 m m . (one inch) from the b o t t o m 
of the concha t o the tympan ic membrane . 
Its lateral (outer) third has a cartilagin­
ous skeleton continuous wi th that o f the 
auricle, while in the medial two-thirds the 
skeleton is b o n y (Fig. 139) . 

The antero-inferior part o f the car­
tilaginous meatus is related in front t o 
the parotid gland and mandibular jo in t . 
The skin lining the external acoust ic meatus is closely adherent t o the 
subjacent perichondrium and periosteum ; for this reason inflammatory 

Fig. 138.—Left auricle viewed from 
without. (1) Helix ; C2) Scapha (fossa 
of helix); (3) Antihelix : (4) Lobule t 
(5) Antitragus; (6) Tragus; (7) 
Cavum conchaB ; (8) Fossa triangularis 
(fossa of antihelix). The lymph glands 
connected with the auricle are shown 
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condi t ions o f the region are extremely painful. The skin glands in the 
meatus are modified into ceruminous glands which secrete the ear w a x . 

The b o n y external meatus m a y be considered as having t w o walls : 
(1) Antero-inferior—formed b y the tympan ic plate (an outward growth 
o f the annulus tympanicus) and related anteriorly t o the mandibular 
articulation ; (2) Postero-superior—foTmed b y the squamous part o f the 
temporal bone . The walls o f the meatus are related, antero-inferiorly, 
t o the parotid gland and the mandibular j o i n t ; superiorly, t o the cranial 
wall and slightly to the middle cranial fossa ; posteriorly, t o the petro-

mastoid por t ion and 
the roo t o f the mastoid 
process. 

T h e nerves supply­
i n g t h e e x t e r n a l 
meatus are the auri-
culo - temporal f r o m 
the tr igeminus, the 
auricular branch o f 
the vagus , and a small 
sensory branch from 
the facial nerve . 

T h e general direc­
tion o f the cartilagin­
ous meatus is back­
wards, upwards and 
medial ly ; that o f the 
b o n y part is slightly 
downwards , forwards 
and medial ly . A well-
m a r k e d prominence 
exists in the antero­
inferior wall o f the 
osseous meatus. The 
mobi l i ty o f the car­
t i l a g i n o u s m e a t u s 

permits o f the canal being straightened t o a considerable extent . F o r this 
purpose the auricle must be pulled upwards, outwards and backwards . A t 
the medial end o f the external meatus there is an annular ridge o f b o n e , 
t o which the tympan ic membrane is at tached. The annular ridge is no t 
a comple te ring, being deficient above—the so-called no tch o f R iv inus . 

The Tympanic Membrane, o r Drumhead, is p laced be tween the 
external meatus and the middle ear. I t is deve loped from tissue which 
separates the primit ive audi tory (Eustachian) tube and the t y m p a n i c 
cavi ty from the invagination o f ec toderm which lines the external 
meatus. The drumhead is a layer o f fibrous tissue lined on its medial 
aspect with the mucous membrane o f the middle ear, and o n its lateral 
aspect wi th the epidermis o f the external acoust ic meatus . T h e middle 
layer o f the drumhead is c o m p o s e d o f radiating and circular fibres, the 
former being firmly at tached t o the handle o f the malleus towards the 

Fig. 139.—Vertical coronal section through lett ear, viewed 
from behind. (1) Middle cranial fossa; (2) Attic; (3) Lateral 
semicircular canal; (4) Posterior vertical semicircular canal; (5) 
Facial nerve; (6) Vestibule ; (7) Internal acoustic meatus with 
nerves; (8) Internal carotid artery ; (9) Lower part of tympanic 
cavity; (10) Medial surface of drumhead; (11) Floor of bony 
meatus; (12) Junction of bony with cartilaginous meatus; 
(13) iDcus. 
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centre, and t o the annular ridge at the periphery. T h e t y m p a n i c 
membrane is p laced at an acute angle t o the observer , the postero-superior 
port ion being nearer than the antero-inferior. Further, its lateral or 
outer surface presents a convolvulus- l ike curvature, wi th the concav i t y 
towards the observer {see Fig. 162, p . 268) . In infants, in w h o m the 
b o n y por t ion o f the external acoust ic meatus is no t y e t deve loped , 
the t ympan ic membrane lies almost horizontal ly. This fact, c o m b i n e d 
wi th the small collapsed condi t ion o f the cartilaginous meatus, makes 
inspection o f the drumhead a matter o f considerable difficulty. 

The fibrous layer is a lmost entirely absent f rom a small V-shaped 
por t ion o f the drumhead immediate ly be low the no tch o f R iv inus . This 
part, being less tense, is called the pars flaccida. T h e lower margins o f 
this por t ion are thickened and ex tend from the short process o f the 
malleus to the ends o f the no tch ; they are named the anterior and 
posterior folds o f the membrane . 

The tympan ic membrane has a double b lood-supp ly . T h e superficial 
vessels, which course between the epidermic and fibrous layers and 
appear as radiating lines in cases o f catarrhal otitis media , are distr ibuted 
mainly along the handle o f the malleus. T h e deep vessels lie be tween 
the fibrous and mucous-membrane layers o f the drumhead. 

II. THE MIDDLE EAR. 

The middle ear is a narrow, cleft-like space in the tempora l b o n e . 
Anteriorly it communica tes with the nasopharynx b y means o f a passage 
called the audi tory (Eustachian) tube . The part o f the space that lies 
a b o v e the level o f the tympan ic m e m ­
brane is called the epi tympanic recess 
(at t ic) . Posteriorly the recess c o m m u ­
nicates b y means o f an opening, cahed 
the aditus, wi th the tympan ic antrum, 
and through that with the mastoid 
air-cells. F o r convenience, the term 
' middle ear ' is sometimes applied to 
the tympan ic cav i ty . 

The middle ear cleft (Fig. 140), which „ . . . . ^ 
. . _ . /-ri Γ 1.. \ ^ T_ Fi9- 140.—Corrosion cast of left middle 
mcludeS the audi tory (Eustachian) tube, ear deft (after Bezold). (1) Openine of 

t ympan ic cavi ty , attic, aditus, antrum, ( \ " F - S Ä " Ä L A D " Ä ^ ^ ^ 
and air-cells, is developed from the first cavity; (4) Zygomatic air-cells ; (5) Pos-

_ ^ - _.. . terior group of air-cells; (6) Cells m tip of 
Visceral pouch o f the e m b r y o . I t is an mastoid process; (7) Air-cells in floor of 

air-con»aining space formed b y the tympanum, 

upward and backward g rowth into 
the temporal bone o f a hol low bud o f mucosa from the nasopharynx . 
In early foetal life this hol low bud barely reaches the t ympan ic m e m ­
brane, while the upper and posterior port ions o f the cleft are still filled 
with foetal connect ive tissue. Later on , the b u d o f mucous membrane 
expands backwards so as t o line the t ympan ic cav i ty , aditus, t y m p a n i c 
antrum and mastoid air-ceUs. During this process the t ympan ic ossicles 
and the chorda tympan i nerve, t o be ment ioned later, receive a cover ing 

1 7 
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o f mucosa . I t will thus be seen that the formation o f the middle ear 
cleft is comparable in its deve lopment wi th that o f the maxi l lary and 
frontal sinuses. In the same w a y the pa tho logy o f the middle ear cleft 
corresponds t o that o f the paranasal sinuses. 

The Auditory (Eustachian) Tube, which is funnel-shaped and abou t 
35 m m . (one inch and a half) in length, runs upwards, laterally, and back­
wards from its anterior and lower opening in the lateral wall o f the naso­
pharynx, just behind the posterior end o f the inferior concha or turbinal 
(see Fig. 9, p . 9 ) . The close anatomical relationship o f the tube to the 
nose and pharynx makes it liable to participate in catarrhal affections o f 
those regions, especially in infants, in w h o m the tube is shorter, wider , 

and more horizontal than in adults. T h e tube 
has t w o parts : an anterior or cartilaginous 
which forms two-thirds o f its length, and a 
posterior or b o n y por t ion. The narrowest 
part, o r isthmus, is situated at the poin t 
where the t w o port ions meet . The upper and 
medial walls o f the anterior por t ion o f the 
tube are formed b y a plate o f cartilage which 
appears hook-l ike in vertical coronal sec­
tions (Fig. 141) . The lateral wall o f the tube 
is membranous . In the resting state the 
lateral and medial walls lie in apposi t ion. 
The fibres o f origin o f the dilator tubae (tensor 
palati) muscle are at tached t o the lateral o r 
membranous wall o f the tube in such a w a y 
that, when this muscle contracts during the 
act o f swallowing, the tube is opened and 
equali ty o f air-pressure on bo th sides o f the 
tympan ic membrane is maintained. 

The b o n y por t ion o f the tube should be 
regarded as the anterior part o f the t ympan ic 
cav i ty . I t lies between the internal carotid 
artery which is situated on its medial , and 
the mandibular jo in t , on its lateral, side. 
T h e tensor tympan i muscle lies in a b o n y 
canal a b o v e it. On vertical coronal section 
the tube presents an almost quadrilateral 
lumen, as shown in Fig. 157, p . 267. Eusta­
chian curettes should be model led accordingly . 

The audi tory tube is lined with mucous 
membrane covered with ciliated columnar epithelium. T h e submucous 
tissue o f the cartilaginous part contains numerous mucous glands which 
open into the lumen. Adeno id tissue is also present in the pharyngeal 
port ion, and constitutes the ' tuba l tons i l ' . 

The Tympanic Cavity measures about 15 m m . (half an inch) f rom a b o v e 
downwards and from behind forwards, but it is ve ry narrow from side 
t o side (see Fig. 139). I t is wider above , in the region o f the attic, than 
below, and is deeper behind than in front. I t is usually described as 

Fig. 141. — Vertical coronal 
section through right Eustachian 
tube as seen from the front. 
(1) Petrous bone; (2) Carti­
lage lOf the tube; (3) Mucous 
glands ; (4) Levator palati mus­
cle ; (5) Detached and semi­
detached portions of cartilage; 
(6) Fatty and fibrous tissue; 
(7) Lumen of the tube; (8) 
Tensor palati (dilator tubaB) 
muscle. 
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Fig. 142.—Diagram showing relations of 
roof and floor of left tympanic cavity. Above 
lie the dura mater and temporal lobe of the 
brain. Below is the bulb of the internal 
jugular vein. 

consisting o f t w o parts : the t ympan ic cav i ty proper , which hes on the 
medial side o f the tympan ic membrane , 
and the epi tympanic recess, or att ic, 
a b o v e the level o f the drumhead. A 
small narrow por t ion o f the cav i ty , 
lying be low the level o f the drumhead, 
was formerly known as the h y p o -
tympan ic cav i ty , or cellar. 

The tympan ic cav i ty m a y be des­
cribed as a six-sided b o x . The roof 
o f the b o x , which is often very thin 
{see Fig, 162) , is formed b y the tegmen 
tympani , a plate o f bone which passes 
laterall}^ from the petrous t o articu­
late, and later fuse, with the squama. 
A b o v e the roof lies the dura mater o f 
the middle fossa o f the skull with the 
temporal lobe o f the brain {Fig, 142) . 

The floor o f the b o x separates the cav i ty from the bulb o f the internal 
jugular vein and the carot id artery {Fig, 
142) . Here again the b o n y parti t ion m a y 
be exceedingly thin. In front, the t ympan ic 
floor slopes upwards into the anterior wall, 
which has t w o openings ; the lower one is 
the t ympan ic orifice o f the audi tory (Eusta­
chian) tube , while a b o v e this lies the canal 
for the tensor t ympan i muscle {Fig, 143) . 

T h e posterior waU, in its upper part , 
shows a somewhat triangular opening— 
the aditus, which connects the ep i tym­
panic recess (att ic) with the t ympan ic 
antrum {Fig, 143) . Just be low this open­
ing o n the posterior wall there is a b o n y 

project ion (pyramid) which gives exi t t o the t endon o f the stapedius muscle . 
T h e descending par t 
o f the facial nerve 
courses downwards 
in close relation t o 
the posterior wall . 
On the medial side 
o f the pyramid and 
b o n y cover ing o f the 
facial nerve there is 
a recess named the 
sinus tympani , which 

lies in close relation to the medial or laby­
rinthine wall o f the t y m p a n u m and the 
ampulla o f the posterior semicircular canal. 
The sinus tympani corresponds to the t y m p a n i c bulla o f lower mammal s . 

Fig. 143.—Diagram showiiig ana­
tomical relations of anterior and 
posterior walls of left tympanum. To 
the left are seen the openings for the 
auditory (Eustachian) tube and, above 
this, for the tensor tympani tendon. 
To the right is seen the opening of 
the adims, leading to the antrum and 
mastoid cells. 

144.—The lateral wall 
of the left tympanum is shown 
diagrammaticaily, with the 
drumhead and lateral wall of 
the attic. 

Fig. 145.—Medial wall of left tym­
panum, showing niche of the fenestra 
vestibuli (oval window) with the facial 
neive above i t ; below and to the 
right is seen the niche of the fenestra 
cochleae (round window) ; above and 
to the left there lies the processus 
cochleariformis, from the apex of 
which the tendon of the tensor tym­
pani emerges 
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Fig. 146.—Medial aspect of left tympanum and auditory 
tube. (1) Internal carotid artery; (2) Middle fossa. 
(3) Auditory (Eustachian) tube—just above this lies the 
tensor tympani muscle; (4) Canal for facial nerve; (5) 
Arcuate eminence: (6) Prominence of lateral semicircular 
canal; (7) Tympanic antrum (mastoid antrum); (8) 
Mastoid air-cells; (9) Fenestra cochleae (foramen rotun­
dum) ; (10) Annulus tympanicus ; (11) Jugular bulb ; 
(12) Internal carotid artery; (13) Pharyngeal opening 
of auditory (Eustachian) tube. 

T h e lateral wall o f the tympan ic cav i ty is formed mainly b y the drum­
head (Fig. 144) . A b o v e this, however , there is the lateral wall o f the 
attic, formed b y the horizontal part o f the squama (see Fig. 139) . T h e 

medial wall o f the t y m p a n u m 
3 4 5 6 ^ is a party-wall , i.e., it is also 

the lateral wall o f the internal 
ear or labyrinth. The me­
dial t ympan ic wall shows t w o 
openings (Figs. 145, 146) ; 
postero-superiorly lies the 
fenestra vestibuli (oval win­
d o w ) , while be low this there 
is the niche leading t o the fen­
estra cochleae ( round w i n d o w ) . 
Infection m a y pass from the 
t y m p a n u m t o the labyrinth 
through the oval or round 
windows , o r through the 
b o n y prominence o f the 
lateral semicircular canal t o 
be ment ioned later. In front 
o f and between these fenes-
trae lies the p r o m o n t o r y — 

the b o n y covering o f the basal coil o f the cochlea . A b o v e the fenestra 
vestibuli runs the horizontal por t ion o f the facial nerve enclosed in a thin 
covering o f bone . On the ex­
treme anterior and superior 
part o f the medial wall there 
is a hol low b o n y process (pro­
cessus cochleariformis) which 
contains the tendon o f the 
tensor tympani muscle . 

The upper part o f the t y m ­
panic cav i ty (att ic) is the 
widest por t ion. I t is d ivided 
into t w o sections (lateral and 
medial) b y the head o f the 
malleus, the b o d y o f the incus, 
and the superior l igament. 

The tympan ic aditus (iter 
ad antrum) is usually trian­
gular o n v e r t i c a l - c o r o n a l 
section, and is the opening 
from the epi tympanic recess 
into the antrum. On the 
medial wall and floor o f the 
aditus is situated the white 
prominence produced b y the b o n y wall o f the lateral semicircular canal 
(Fig. 146) . The floor o f the aditus is higher than that o f the t y m p a n i c 

Fig. 147.—Lateral aspect of right tympanic cavity 
and adjacent parts. (1) Middle fossa; (2) Att ic; 
(3) Body of incus; (4) Short process of incus; 
(5) Chorda tympani nerve; (6) Mastoid ak-cells ; 
(7) Groove for lateral (sigmoid) shius; (8) Long 
process of incus ; (9) Jugular bulb ; (10) Hypotym-
panic cavity; (11) Auditory (Eustachian) tube; 
(12) Handle of malleus attached to tympanic mem­
brane ; (13) Head of malleus. 
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antrum. Strictly speaking, the t ympan ic cav i ty contains on ly air as 
the three ossicles (malleus, incus, and stapes), the t w o muscles ( the tensor 
tympani and stapedius), and the chorda t ympan i nerve are covered b y 
the lining membrane and therefore lie outside the cav i ty—cf . the intestinal 
tract and the peritoneal cav i ty . 

Tympanic Ossicles.—The malleus consists o f a head, neck, short 
process, and handle. The handle is firmly a t tached t o the drumhead 
(Fig, 147) . T h e incus is shaped like a premolar too th , and consists o f a 
b o d y , which articulates wi th the head o f the malleus, a short crus fixed 
t o the floor o f the aditus, and a long crus which descends into the main 
por t ion o f the t ympan ic cav i ty t o articulate wi th the head o f the stapes. 
T h e stapes itself c losely resembles the stirrup f rom which it takes its 
name. I t is made up o f a head, neck , an anterior and posterior crus , 
and a footplate . A n annular l igament joins the footplate t o the margins 
o f the ova l w i n d o w . 

Tympanic Muscles.—The tensor t ympan i arises outside the t y m p a n i c 
cavi ty , and its tendon, after leaving the apex o f the processus cochleari­
formis, passes laterally at right angles across the t y m p a n i c cav i ty t o b e 
at tached t o the handle o f the malleus. The muscle is supplied b y the 
m o t o r division o f the tr igeminus, th rough the o t ic gangl ion. I ts ac t ion 
is t o draw inwards the t ympan ic membrane and ossicular chain and, 
consequent ly , t o raise the intralabyrinthine pressure. T h e t endon of 
the stapedius muscle , after emerging from the pjrramid, is inserted into 
the neck fof the stapes. T h e muscle is supplied b y the 7th nerve, 
and, when it contracts , tilts outwards the anterior end o f the stapedial 
footplate and lowers the intralabyrinthine pressure. Contract ion o f the 
tensor tympan i interferes wi th the hearing o f l ow tones , whereas c o n 
tract ion o f its antagonist , the stapedius, tends t o improve the hearing. 
W h e n an effort is m a d e t o hear, i t is p robab ly the stapedius that is 
brought into p lay . 

Tympanic Ligaments.—The anterior and posterior l igaments o f the 
malleus surround the neck o f that ossicle, and together fo rm the axis 
l igament which is at tached anteriorly and posteriorly t o the ends o f the 
no tch o f Riv inus . F r o m the head o f the malleus and b o d y o f the incus 
a double layer o f mucosa passes upwards t o the roo f o f the t y m p a n i c 
cav i ty (superior l igament) . T h e movemen t s o f the malleus and incus 
take place through an axis which passes through the neck o f the malleus 
and b o d y and short crus o f the incus. W h e n the port ions o f the ossicles 
situated be low this axis m o v e medial ly, the upper port ions m o v e laterally, 
and v ice versa. 

Vess^s and Nerves of tlie Tympanic Cavity.—The tympan ic cav i ty 
is r ichly supplied b y branches from adjacent arteries. T h e veins o f the 
tympan ic cav i ty enter the p terygoid plexus, the middle meningeal veins, 
the jugular bu lb , the superior petrosal sinus and carot id venous p lexus . 
The lymphat ics drain into the retropharyngeal and parot id l y m p h glands. 
The sensory nerve-supply is in the form o f a plexus which lies o n the 
medial wall o f the t y m p a n u m , and is formed b y the t y m p a n i c branch 
o f the glossopharyngeal ( Jacobson ' s nerve) , a branch from the geniculate 
ganglion on the facial, the small deep petrosal from the carot id plexus 



262 DISEASES OF THE EAR 

Fig. 148.—Lateral aspect of left temporal bone. (1) Supra-
meatal spine ; (2) Masto-squamosal suture ; (3) Supra-mastoid 
crest; (4) Mastoid foramen (for emissary vein); (5) I^ossa 
mastoidea (surface marking for tympanic antrum) ; (6) Mastoid 
notch for digastric muscle ; (7) Site of suture between squama 
and mastoid ; (8) Tip of mastoid {Note: Dotted lines joining 
1, 8 and 3 mark the triangle for operation on the mastoid); 
(9) External acoustic meatus; (10) Anterior wall of bony 
meatus; (11) Styloid process; (12) Vaginal processus of sty­
loid; (13) Petro-tympanic fissure (Glaserian fissure); (14) 
Mandibular fossa. (Macewen*s triangle—a guide to the position 
of the antrum—is outlined in white.) 

and the small superficial petrosal to the ot ic gangl ion. The chorda 
tympani nerve leaves the 
descending part o f the 
facial nerve and enters 
the t ympan ic cav i ty 
through the t y m p a n i c 
aperture o f the canalicu­
lus chordae. I t traverses 
the cav i ty from behind 
forwards enclosed in a 
fold o f mucous m e m ­
brane, passing between 
the handle o f the malleus 
and the long crus o f the 
incus, and leaves the 
cav i ty through the medial 
end o f the pe t ro tympan ic 
fissure to jo in the lingual 
nerve in the infra 
temporal fossa. 

T h e facial nerve runs 
in three different direc­
t ions during its course 
within the temporal b o n e . 
A t first it passes later­

ally in the internal audi tory meatus, and then curves slightly upwards 
ove r the labyrinth 
(see Fig, 160, p . 267) 
until it comes t o the 
anterior part o f the 
medial wall o f the 
t y m p a n u m near its 
roof. Here it bends 
backwards at a right 
angle a n d p a s s e s 
almost horizontally 
immediately a b o v e 
the oval w i n d o w . 
W h e n it reaches the 
aditus it turns down­
wards and continues 
vertically (see Fig, 
164^ until it emerges 
from the s ty lomastoid 
foramen. 

The Mastoid Tem­
poral Bone fies be low 
a n d b e h i n d t h e 
squama, and behind 

Fig. 149.—Horizontal section tiu-ough right temporal bone, viewed 
from above. (1) Posterior vertical canal; (2) Posterior fossa of 
skull; (3) Vestibule; (4) Vestibular nerve; (5) Cranial opening 
of perilymphatic aqueduct; (6) Cochlear nerve ; (7) Cochlea ; (8) 
Inferior petrosal sinus; (9) Internal carotid artery; (10) Dura mater 
of middle cranial fossa ; (11) Tensor tympani; (12) Zygoma ; (1 3) 
Meniscus of lower-jaw ioint; (14) Lamer surface of tympanic mem­
brane ; (15) External acoustic meatus; (16) Air-cells between 
antrum and meatus (border cells); (17) Facial nerve; (18) Floor of 
tympanic antrum; (19) Sigmoid sinus. 
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and lateral t o the petrous. F r o m its lower par t in the adul t there ju ts 
downwards the mastoid process 
(Fig, 148) . This process is 
absent at birth, and is small 
in early chi ldhood. The mas­
to id temporal m a y consist 
a lmost entirely of air-cells with 
thin b o n y walls (cellular or 
pneumat ic mastoid) (see Fig. 
164, p . 268) , or it m a y be c o m ­
posed mainly o f sclerotic or 
diploetic bone (acellular or 
dense mastoid) as in Fig. 149. 
The t ympan ic antrum is always 
present from birth onwards . 
Cheatle pointed out that in the 
infant, in addit ion t o the t y m ­
panic antrum, there are pre­
sent only a few air-cells, which 
are situated in the lateral wall 

Fig. 150.—Posterior aspect of left temporal bone. 
(I) Fossa subarcuata: (2) Internal acoustic meatus; 
(3) Groove for superior petrosal sinus; (4) Groove 
for inferior petrosal sinus; (5) Canaliculus cochleae 
(cranial opening of perilymphatic aqueduct) ; (6) Pro­
cessus styloidens ; (7) Fossa jugularis (jugular bulb); 
(8) Tip of mastoid process; (9) Cranial opening of 
aqueduct of vestibule ; (10) Groove for transverse sinus; 
(II) Mastoid foramen (for mastoid emissary vein). 

Fig. 151.—Inferior aspect of left tem­
poral bone. (1) Fossa mandibularis; 
(2) Fissura petrotympanica (Glaserian 
fissure); (3) Processus styloideus; (4) 
Meatus acusticus extemus; (5) Pro­
cessus mastoideus; (6) Incisura mas-
toidea (digastric groove); (7) Sulcus 
arteriae occipitalis (groove for occipital 
artery) ; (8) Foramen stylomastoideum ; 
(9) Fossa jugularis; (10) Canaliculus 
tympanicus (opening for Jacobson's 
nerve); (11) Apertura externa canaliculi 
cochleae (cranial opening of perilymph 
aqueduct) ; (1 2) Area for attachment of 
pharyngeal basilar fascia ; (13) Foramen 
carotidum ; (1 4) Canal for tensor tym­
pani ; (15) Auditory (Eustachian) tube. 

of the antral cav i ty . In the great major i ty 
o f cases (80 per cent) the mas to id process 
becomes ho l lowed ou t b y air-cells, wh ich 
spread outwards , backwards and d o w n ­
wards f rom the ant rum. In the remain­
ing 20 per cent o f cases, however , the 
normal pneumatizat ion fails t o occur , 
so that the masto id process remains 
dense or acellular—the so-ca l l ed ' persistent 
infanti le ' t y p e . W i t t m a a c k has stated 
that the dense t y p e o f mas to id is really 
a pathological one , and is due t o 
infantile otitis media which interferes with 
the normal absorpt ion o f the mastoid 
diploe and the consequent pneumatizat ion 
o f the b o n e . Albrecht , however , disagrees 
and holds that pneumat izat ion depends 
o n the energy o f the invading epi thel ium 
and the resistance o f the surrounding 
tissue quite apart f rom the presence or 
absence o f otitis media . A s a rule in 
l ight and sof t -boned skulls the air-cells 
o f the process are numerous and 
well deve loped , while in thicker and 
harder skulls the cells are small and 
scanty. 
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In the infant the s tylomastoid foramen hes a lmost on the surface, 
and for this reason it is advisable no t t o prolong the incision for the 
mastoid operat ion unduly in a downward direction, as otherwise the 
facial nerve m a y be cut just after it emerges from the foramen 
Futher, in the infant, the antrum lies at a higher level than in the 
adult and is ve ry superficial, being covered in on ly b y a thin lamella 
of bone which descends from the lower por t ion o f the squamous t em­
poral por t ion. Later on , as the mastoid process develops , the antrum 
comes t o o c c u p y a somewhat lower level. T h e r o o f o f the t y m p a n i c 
antrum is merely the continuat ion backward o f the tegmen tympan i . 
The floor and medial wall o f the antrum are formed b y the petromastoid 
bone . 

On the medial wall o f the tympan ic antrum there is a series o f small 
veins—the remains o f an impor tant foetal ve in—which pass through the 
fossa subarcuata (Fig. 150), beneath the d o m e o f the superior canal, t o 
reach the posterior surface o f the petrous pyramid , and there to open 
into the superior petrosal sinus. Infection m a y pass along this route 
and g ive rise t o meningitis. 

The air-cefls connected wi th the middle ear cleft va ry considerably in 
size and number in different persons. T h e y are all lined b y flattened 
epithelium and communica te wi th the antrum, aditus or t y m p a n u m . 
The mastoid cells form t w o groups—the squamo-mastoid and the petro­
mastoid . 

T h e first g roup includes the cells in the anterior, lateral and 
inferior parts o f the process, the latter those in the posterior, medial 
and superior por t ions . The antrum itself is formed from b o t h groups 
and sometimes shows a r idge indicating the line o f division. T h e air-
cells m a y ex tend in various directions : (1) Those constant ly present 
are the cells in the lateral wall o f the antrum, which, as has been said 
already, m a y c o m e t o o c c u p y the whole lateral por t ion o f the masto id 
process and reach the t ip , where a large cell is often present. Some 
o f these air-cells usually ex tend into the posterior wall o f the b o n y meatus 
in its upper part, forming the so-called ' b o r d e r ' air-cells {see Fig, 149, 
1 6 ) . In cases o f middle ear suppurat ion inflammation in these cells m a y 
lead t o sagging downwards o f the lining membrane o f the external meatus 
a t its medial and upper part . (2) Occasional ly air-cells ex tend into the 
posterior roo t o f the z y g o m a and upwards into the squama {see Fig. 140) . 
Infect ion o f these cells m a y g ive rise t o the ' z y g o m a t i c ' t ype o f 
mastoidit is with swelling a b o v e and in front o f the auricle. T h e a b o v e 
t w o groups be long t o the squamo-masto id por t ion. (3) Cells m a y 
ex tend medially, t o surround the posterior vertical semicircular canal . 
These cells have been named b y Neumann the epibulbar or sublaby-
rinthine cells. (4) Cells m a y reach backwards t o the dense b o n e 
which forms the wall o f the s igmoid g roove , and m a y ex tend superficial 
t o the sinus as far as the occipi tal bone (marginal cells). (5) Air-cells 
m a y ex tend upwards and backwards superficial t o the upper knee o f 
the s igmoid sinus—^the so-called 'poster ior superior ' or 'pe t rosal -angle ' 
cells. Groups (3) , (4) and (5) be long t o the petro-mastoid division. 
(6 ) F r o m the tubal por t ion o f the t ympan ic cav i ty air-cells m a y extend 
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into the surrounding bone and reach a lmost t o the apex o f the petrous 
pyramid . 

The inferior aspect o f the temporal b o n e is shown in Fig, 151 . 

III. THE INTERNAL EAR. 

T h e internal ear consists o f a m e m ­
branous labyrinth (Fig, 155) conta ined 
within an osseous labyrinth (Figs, 153, 
154) . The membranous labyrinth is 
filled with fluid called endo lymph , and 
surrounded b y fluid called per i lymph. 

In order t o understand the ana tomy 
o f the labyrinth, it is necessary t o 
s tudy its e m b r y o l o g y . T h e essential part 
o f the inner ear is the membranous 
labyrinth, which is deve loped in the 
e m b r y o f rom an ingrowth o f cephal ic 
ec toderm called the ot ic vesicle. Later 
the o t ic vesicle becomes differentiated 
(Fig, 152) i n t o : (1) The pars superior 
or static labyrinth, consisting o f a m e m ­
branous bag called the utricle, and three 

Fig, Ih'o.—Bony labyrinth of left side, viewed from 
without. (1) Bony cochlea; (2) Fenestra vestibuli 
(oval window); (3) Ampulla of lateral (horizontal) 
semicircular canal; (4) Ampulla of superior vertical 
canal; (5) Convexity of superior canal; (6) Crus 
commune ; (7) Convexity of posterior vertical canal : 
(8) Convexity of lateral 'canal; (9) Ampulla of pos­
terior vertical canal; (10) Fenestra cochleas (round 
window). 

e — 7 
Fig. 152.—Diagram showing transverse 

vertical section through head of foetus at 
an early stage of development, and in­
dicating the development of the external 
acoustic meatus, the middle-ear cleft, and 
the labyrinth. (1) Primitive ductus en­
dolymphaticus ; (2) Primitive static laby­
rinth (utricle and canals) ; (3) Primitive 
auditory labyrinth (saccule and cochlea) 
(4) Primitive tympanic cavity; (5) 
External acoustic meatus; (6) Auditory 
(Eustachian) tube ; (7 ) Pharynx : {Q) 
Notochord. 

Fig. 154.—Left bony labyrinth ( 
up and viewed from without. (1) Helico-
trema; (2) Recessus sphericus for sac­
cule ; (3) Crista vestibuli; (4) Recessus 
ellipticus for utricle; (5) Opening of 
crus commune into vestibule ; (6) Open­
ing for endolymphatic aqueduct; (7) 
Fenestra cochleaa (round window); (8) 
Cochlear opening of perilymphatic aque­
duct ; (9) Area of communication be­
tween perilymph space of vestibule and 
scala vestibuli of cochlea; (10) Scala 
tympani of cochlea. {Note: The ridge 
of bone between (9) and (10) is the 
bony spiral lamina.) 

m e m b r a n o u s semicircular ducts 
( cana l s ) ; to this part is a t tached 
the vestibular nerve and its ganglion. 
(2) The pars inferior or audi tory 
labyrinth, consisting o f a coi led tube called the cochlear duc t or m e m ­
branous cochlea , which is connec ted wi th the cochlear nerve and its 
spiral ganglion (see Fig, 159) . F r o m the developmenta l and p robab ly 
also from the functional po in t o f v i ew the saccule belongs t o the pars 
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Fig. 155. — Semi-diagrammatic representa­
tion of left membranous labyrinth, viewed 
from without. (1) Membranous cochlea ; (2) 
Saccule; (3) Utricle; (4) Cms commune; 
(5) Saccus endolymphaticus; (6) and (7) 
Fine ducts from utricle and saccule which 
join to form the endolymphatic duct; (8) 
Ganalis reuniens, connecting intravestibular 
part of the cochlear duct with the saccule. 

inferior or audi tory labyrinth {see p . 285) . F r o m the s tandpoint o f 
compara t ive ana tomy, the static labyrinth, which is present in crustácea, 
and well deve loped in cartilaginous fishes, is considerably older than 
the audi tory labyrinth, which, according t o Gray, first begins t o appear 
in the higher reptiles. 

The Bony Labyrinth.—In the early 
e m b r y o the membranous labyrinth 
sinks into the mesoderm and becomes 
surrounded b y layers o f cartilage 
cells called the periotic capsule. 
This later on becomes conver ted into 
dense bone in which, however , car­
tilage cells persist throughout life. 
This dense cartilage bone forms the 
b o n y labyrinth, which is embedded 
in the petrous temporal {Figs, 149, 
153) . I f the cartilage-bone capsule be 
artificially cut ou t b y a skilled work­
man, it will be found to consist o f : 
(1) The b o n y semicircular canals 
{Figs, 153, 154, 163), which contain 
the membranous ducts [Fig, 156) 
and open into (2) a b o n y chamber called the vestibule, which contains 
the utricle and saccule, and communica tes anteriorly wi th (3) the 

b o n y cochlea {Fig, 154) , which 
encloses the membranous cochlea . 
T h e cartilage-bone capsule is sur­
rounded b y lamellar bone formed 
either from the deep layer o f the 
mucoper ios teum o f the middle ear 
or b y the osteogenetic layer o f the 
dura mater. T h e interior o f the 
osseous labyrinth is fined with endos-
teum {Fig, 156) . In the lateral wall 
o f the vestibule lies the fenestra 
vestibuli (oval w indow) which is 
closed in the living b y the footplate o f 
the stapes and the annular l igament 
{Fig, 162) . These structures separate 
the air in the t ympan ic cav i ty from 
the per i lymph in the vestibule. 
The medial or inner wall o f the 
vestibule is directed towards the 
internal acoustic meatus and shows 
t w o hol lows—the recessus sphericus 

for the saccule, and the recessus ellipticus for the utricle {Fig, 154) . 
Between these t w o there is the small opening o f the aqueduct o f the 
vestibule which transmits the ductus endolymphat icus . The posterior, 
superior, and inferior walls o f the vestibule show the five openings o f 

Fig. 15G.—Vertical section through horizontal 
canal. ( i ) Prominence of bony semicircular 
canal on medial wall of aditus; (2) Endolym­
phatic space of membranous canal; (3) Peri­
lymphatic space which is lined by endosteum. 
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Fig. 157.*—Vertical coronal section through 
right ear in front of cochlea. (1) Tensor tym­
pani; (2) Auditory (Eustachian) tube; (3) Moor 
of middle cranial fossa; (4) Eighth nerve in the 
internal meatus; (5) Posterior surface of petrous 
bone; (6) Glossopharyngeal nerve and opening 
of aqueduct of cochlea; (7) Marrow 
(8) Carotid canal. 

7 6 5 

Fig. 158.—Vertical coronal section through 
right ear (slightly posterior to Fig. 157). 
(1 ) Tensor tympani ; (2) Apical coil of cochlea ; 
(3) Middle coil; (4) Cochlear nerve in internal 
meatus ; (5) Cranial end of aqueduct of cochlea 
(perilymph): (6) Basal coü of cochlea; (7) 
Carotid canal; (8) Tubal portion of tympanic 
cavity. 

Fig. 159.—Vertical coronal section through 
right ear, axial section through cochlea. (1) 
Tensor tympani; (2) Helicotrema; (3) Canal 
for greater superficial petrosal nerve : (4) Modio­
lus ; (5) Facial nerve ; (6) Cochlear aqueduct; 
(7) Edge of cartüage-bone capsule of cochlea ; 
(8) Carotid canal; (9) Tubal cells; (10) Tubal 
part of tympanic cavity. 

Fig. 1GÜ.—Vertical coronal section through 
right ear. (1) Tensor tympani; (2) Facial 
nerve passing above cochlea; (3) Vestibular 
ganglion ; (4) Cochlear aqueduct; (5) Jugular 
bulb ; (6) Air-cells in floor of tympanic cavity ; 
(7) Tympanic cavity. 

* Figs. 157-164 are made from a series of vertical coronal sections through the right ear. 
Fig. 157 is the most anterior, and lies just in front of the cochlea. Fig. 159 shows an axial section 
through the cochlea. Fig. 162 lies about the middle of the vestibule. Figs. 163 and 164 show the 
lateral and posterior canals. 
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Fig. 161.—Vertical coronal section through 
right ear, showing vestibule. (1) Anterior part 
of epitympanic cavity ; (2) Facial nerve; (3) 
Anterior part of utricle; (4) Cochlear opening 
of perilymphatic aqueduct; (5) Jugular bulb ; 
(6) Tympanic air-cells; (7) Tympanic mem­
brane; (8) External meatus; (9) Tympanic 
cavity; (10) Sacculus; (11) Tensor tympani. 

Fig. 162.—Vertical coronal section through 
right ear, showing vestibule. (1) Tensor tym­
pani ; (2) Facial nerve; (3) Utricle; (4) Ampulla 
of superior canal with crista; (5) Nucleus of 
labyrinth with vessels of fossa subarcuata; (6) 
Superior canal; (7) Sinus of posterior canal, 
with crista quarta; (8) Niche of round win­
dow 4 (9) Jugular bulb; (10) Promontory; 
(11) External meatus ; (12) Handle of malleus 
attached to drumhead; (13) and (14) Head 
and footplate of stapes. 

Fig. 163.—Vertical coronal section through 
right ear, showing canals. (1) External attic; 
(2) Head of malleus ; (3) Facial nerve ; (4) Two 
ends of external canal; (5) Superior canal; (6) 
Remains of fossa subarcuata in labyrinth nucleus ; 
(7) Ductus endolymphaticus; (8) Two ends of 
posterior canal; (9) Jugular bulb ; (10) Hypo-
tympanum ; (11) External meatus ; (1 2) Tym­
panic membrane ; (13) Stapes: (14) 
space. 

Fig. 164.—Vertical coronal section through 
right ear, showing posterior canal. (1) Roof 
of tympanic antrum ; (2) Cavity of antrum ; 
(3) Posterior canal; (4) Air-cells; (5) Saccus 
endolymphaticus; (6) Air-cells; (7) Sinus 
tympani; (8) Facial nerve ; (9) Chorda tym­
pani; (10) External meatus; (11) Border 
air-cells overhanging external meatus. 
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the semicircular canals. T h e lateral or horizontal canal has t w o open­
ings, bu t the superior and posterior vertical canals, while they have 
separate openings into the vestibule at their ampul lary ends, have a 
c o m m o n opening at the smoo th ends (crus c o m m u n e ) . 

The b o n y cochlea consists o f a spiral tube w o u n d t w o and a half t imes 
round its central axis or modiolus ; it resembles the shell o f a snail, and 
lies wi th its base towards the internal acoust ic meatus , and its apex 
towards the internal carot id artery (Fig. 159) . F r o m the central s tem 
(modiolus) o f the cochlea , which contains the cochlear nerve, a holloΛv 
b o n y ledge (spiral lamina) projects in to each coil o f the cochlea and 
carries the branches o f the nerve. This ledge commences in the vest ibule 
jus t a b o v e the fenestra cochleae ( round w i n d o w ) and terminates near 
the apex o f the cochlea ; its end is called the hamulus or h o o k . T o the 
edge o f the b o n y spiral lamina 
the narrow^ angle o f the m e m ­
branous cochlea is a t tached. 
The outer surface o f the m e m ­
branous cochlea is a t tached t o 
the inner wall o f the b o n y 
cochlea . In this w a y each coil 
o f the b o n y cochlea is d iv ided 
into three parts : (1) The scala 
vestibuli a b o v e , wh ich c o m ­
municates b y a wide opening 
wi th the vest ibule. (2) The 
scala tympan i be low, which 
begins at the fenestra cochleae 
( round w i n d o w ) (Fig, 162) . 
(3) T h e membranous cochlea 
with its spiral lamina, which 
lies be tween (1) and (2) (Fig, 
165) . A t the apex o f the 
cochlea the b o n y spiral lamina 

ends at the hamulus, and the membranous cochlea also terminates 
bl indly at this spot , so that the scala vestibuli and scala t ympan i b e c o m e 
cont inuous wi th one another. This region is k n o w n as the hel icotrema 
(Figs, 154 and 165) . 

The round w i n d o w , which lies at the t o p o f a deep niche, is c losed b y 
a membrane (membrana fenestrae cochleae) which separates the air in the 
t y m p a n u m b e l o w f rom the per i lymph in the scala t ympan i a b o v e 
(Fig, 162) . Vibrat ions o f the per i lymph, set up b y m o v e m e n t o f the 
footplate o f the stapes in the ova l w i n d o w , are said b y some t o pass u p 
the scala vestibuli o f the cochlea t o the apex , and then through the 
hel icotrema and d o w n the scala t ympan i t o the round w i n d o w . 

Membranous Labyrinth.— 
1. Static Labyrinth,—The three membranous ducts (canals) communi ­

cate wi th the utricle b y five openings, the superior and poster ior vertical 
duc ts having a c o m m o n opening (crus c o m m u n e ) at their non-ampullated 
ends (Fig, 155) . The three ducts he in the three dimensions o f space ; 

Fig. 1G5.—Horizontal section through the cochlea 
showing: (1) Scala vestibuli; (2) Cochlear duct (mem­
branous labyrinth) ; (3) Scala tympani; (4) Cochlear 
nerve in internal acoustic meatus ; (5) Spiral ganglion 
in modiolus; (6) Hehcotrema. 
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each duct is dilated at one end into an ampulla which contains a 
small ridge of neuro-epithelium called the crista {Fig, 166) . T h e hair-
cells o f the crista have long cilia which are embedded in a mass ot 
amorphous material called the cupula. The hair-cells are supplied b y 
a branch from the vestibular nerve. A n y m o v e m e n t o f the fluid in the 
ducts (canals) bends the cupula and hair-cells in one or other direct ion. 
T h e utricle itself shows a layer o f epithelium o n the superior side o l 
its lower wall {Fig, 162 and Fig, 1 6 9 ) ; the neuro-epithelium o f the saccule 
is placed on the antero-medial wafl o f its cav i ty at right angles t o the 
plane o f the sensory epithehum in the utricle {Fig, 171). In the saccule 
and utricle the neuro-epithelium is covered with a membrane containing 
otoliths into which the cilia o f the hair-cells project . B o t h the utricle 
and saccule give off fine ducts which jo in t o form the endolymphat ic 
duc t (Fig, 1 5 5 ) ; this ends in a dflatation cafled the endolymphat ic sac, 

which lies between the layers 
o f the dura mater on the 
posterior surface o f the 
petrous pyramid . 

2 . The Ductus Cochlearis 
or Membranous Cochlea is a 
blind tube, somewha t tri­
angular on section, co i led 
r o u n d a b o n y pillar named 
the modiolus . In the floor 
o f this tube, which is wider 
at the apex o f the modiolus 

Fig. 1 GO.—Horizontal section through lateral semicir- than at the baSC, licS a small 
cular canal (duct). (1) Perilymphatic space : (2) Endo- rnniinH n f n m i r n P n i t h p l i i i m 
lymphatic space; (3) Crista covered by cupula; (4) HlOUna OI ncuro-epitncjmm 
Vestibular nerve to crista ; (5) Internal acoustic meatus. Called the Spiral Organ o f 

Corti {Fig, 165) . T h e sloping 
roof o f the membranous cochlea is called the vestibular (Reissner 's) 
membrane . In its lateral waU there is a layer o f vascular epithelium, 
known as the stria vascularis, which secretes the endo lymph . T h e 
narrowest part o f the membranous cochlea , which lies within the vesti­
bule o f the b o n y labyrinth, is connected t o the saccule b y means o f 
a fine duct (canalis reuniens) {Fig, 155) . 

T h e lymphat ic system o f the labyrinth is d iv ided into t w o parts, 
endo lymph and per i lymph. The endo lymph system ends in the saccus 
endolymphat icus already ment ioned {Fig. 155) . The per i lymph system 
communicates directly with the subarachnoid space o f the posterior cranial 
fossa b y means o f the narrow cochlear aqueduct , which opens ou t 
o f the scala tympani o f the cochlea in the region o f the round 
window {Figs. 150, 154-161) . 

The membranous labyrinth and its capsule o f cartilage bone are 
supplied b y the internal audi tory artery—a branch o f the basilar— 
which enters at the internal acoust ic meatus. The veins, on the other 
hand; run from the labyrinth along with the aqueducts o f the vestibule 
and o f the cochlea , and enter the petrosal sinuses. F o r nerve-supply, 
see below. 
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THE EIGHTH NERVE AND ITS CENTRAL CONNECTIONS. 

The eighth or acoust ic nerve consists o f t w o parts—cochlear and 
vestibular—each connected with a different par t o f the labyrinth and 
with a different part o f the central nervous sys tem. 

The cochlear nerve m a y be said t o start in the hair-cells o f the spiral 
organ o f Corti, from which the fibres pass into the canal o f the b o n y 
spiral lamina, and then, through the spiral ganglion, t o the central canal 
o f the modiolus . F rom this they pass into the internal acoust ic meatus . 

The vestibular nerve begins in the cristas o f the semicircular ducts 
(canals) and in the neuro-epithelium o f the utricle. F r o m these struc­
tures the fibres pass to the internal acoust ic meatus, where they enter 
the vestibular ganglion. F r o m the crista o f the posterior duc t and from 
the saccule fibres pass t o bo th divisions o f the eighth nerve. 

The t w o divisions, cochlear and vestibular, unite and pass from the 
internal meatus t o the side o f the medulla at the lower border o f the pons , 
where they again part c o m p a n y . 

Central Connections of the Cochlear Nerve,—On reaching the medulla 
oblongata the cochlear fibres end in cochlear nuclei which lie on the resti-
form b o d y (inferior cerebellar peduncle) . F r o m these nuclei fresh fibres 
arise which cross the median plane and, either direct ly or after a new 
relay, reach the lateral lemniscus (fillet) o f the oppos i te side ; a few 
fibres, however , jo in the lateral lemniscus o f the same side. T h e fibres 
o f the lateral lemniscus end in the lower audi tory centres, v iz . , the 
inferior corpus quadr igeminum, which is merely a reflex centre, and the 
medial geniculate b o d y . F r o m the medial geniculate b o d y new fibres 
carry the audi tory impressions t o the cort ical centre for hearing in 
the superior temporal gyrus . I t will thus be seen that the audi tory 
impressions f rom one ear pass t o b o t h cort ical centres, bu t mainly t o 
that o f the opposi te side. 

Central Connections of the Vestibular Nerve,—On reaching the medulla 
oblongata mos t o f the fibres o f the vestibular nerve end in vest ibidar 
nuclei in the floor o f the fourth ventricle, Λvhile some o f t hem ascend in 
the restiform b o d y t o the cerebellar cor tex . F r o m the vestibular nuclei 
fresh fibres arise and pass in different directions. (1) Certain fibres, 
consti tut ing a vestibulo-spinal fasciculus, pass downwards t o end round 
moto r cells in the anterior horn o f the spinal medulla ; this fact explains 
part o f the m o t o r disturbances and alterations o f muscle tonus associated 
with lesions o f the vestibular apparatus. (2) Other fibres enter the medial 
longitudinal bundle and end in the nuclei o f certain cerebral nerves. 
The mos t important o f the connect ions thus established are : (a) W i t h 
the vagus nuclei, b y which the vomi t ing , dyspnoea and circulatory 
disturbances accompany ing vestibular ver t igo are accounted for . (b) 
W i t h the ocu lomotor , trochlear and abducens nuclei, b y which the 
occurrence o f nystagmus in vestibular affections is explained, (c) W i t h 
the nucleus o f the accessory nerve which is concerned wi th m o v e m e n t s 
o f the head. 

The cerebellum is the central organ for the preservation o f equilibrium 
and co-ordinat ion o f movemen t s . (EUiot Smith regards the cerebel lum 
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as an overgrown part o f the vestibular nucleus.) Ref lex impulses from 
the vestibular apparatus t o the m o t o r centres in the spinal medulla (cord) 
pass through the vestibular nerves t o the vestibular nuclei, and thence 
to the cerebellar cor tex . F r o m the cerebellar cor tex , impulses pass t o 
the nucleus dentatus, and from this they are carried b y the brachium 
conjunct ivum to the red nucleus o f the opposi te side ; the rubrospinal 
fasciculus arises in the red nucleus, crosses the middle line, and runs 
downwards t o end round m o t o r cells in the spinal medulla . Thus each 
cerebellar hemisphere is indirectly connec ted with m o t o r cells o f the same 
half o f the spinal medulla. 

Vert igo is a cerebral s y m p t o m . The connect ion o f the cerebellum 
with the cerebrum takes place through the brachium conjunc t ivum 
(superior cerebellar peduncle) , m a n y of whose ñbres end in the thalamus 
whence impulses are carried t o the cerebral co r t ex . 
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CHAPTER XXXin. 

PHYSIOLOGY AND FUNCTIONAL EXAMINATION 
OF THE EAR. 

F O R convenience , the considerat ion o f the phys io logy o f the audi tory 
and vestibular apparatus in this chapter is fo l lowed immedia te ly b y an 
account o f the methods emp loyed in their functional examinat ion. 
F r o m the clinical poin t o f v iew, however , after the his tory o f the patient 's 
case has been ascertained, the surgeon proceeds t o the o toscop io examina­
tion o f the ear before carrying ou t the functional tests. 

PHYSIOLOGY OF THE AUDITORY APPARATUS. 

Sound-waves consist o f vibrat ions o f the air—that is, o f alternate 
phases o f condensat ion and rarefaction. T h e p rob lem solved in the 
ear is the convers ion o f vibrat ions o f the air into vibrat ions o f fluid. 

The auricle serves t o col lect sound-waves t o some extent , bu t , as it is 
almost comple te ly immobi le in the human subject , this function is not 
o f so great impor tance as in animals. 

The audi tory (Eustachian) tube acts as a venti lat ing shaft for the 
middle ear and, as it is opened up during each ac t o f swallowing, it 
maintains the air-pressure in the t y m p a n u m at the same pressure as that 
in the external acoust ic meatus. Rank in holds that , especially in high 
flying and in rapid aeroplane descents, immedia te equalization o f pressure 
on bo th sides o f the drumhead is necessary. I f Eustachian obstruct ion 
be present, the drumhead m a y be invaginated or even ruptured in a 
rapid descent, and the aviator m a y suffer f rom earache, deafness, nausea 
and ver t igo. 

Conduction of Sound through the Middle Ear.—According t o the 
usually accepted theory, sound-waves strike the d rum membrane and 
set it in mo t ion . T h e vibrat ion o f the drumhead is c o n v e y e d through 
the malleus and incus t o the stapes. T h e malleus and incus together 
form a bent lever, the long arm o f which is represented b y the handle o f 
the malleus and the short arm b y the long process o f the incus. T h e 
leverage has a ratio o f 3 t o 1. T h e area o f the drum membrane is abou t 
twen ty times that o f the footplate o f the stapes. This gives a to ta l 
increase o f effective pressure o f 60 t o 1—an increase which is t ransmit ted 
b y the stapes t o the fluid o f the labyrinth. Wr igh t son and Ke i th 
believe that the tensor tympan i and the stapedius muscles ac t in oppos i ­
t ion t o each other, and consti tute an elastic balance which tends t o bring 
the ossicles back into a posi t ion o f rest. 

Many observers, on the other hand, bel ieve that the vibrat ions o f the 
18 



274 DISEASES OF THE EAR 

air in the external meatus are transmitted b y the drumhead t o the air 
in the tympan ic cav i ty , and thus reach the membrane o f the round 
window or the p romon to ry and set up vibrations o f the fluid in the 
cochlea . In favour o f this v i ew it m a y be stated that some patients 
with a large perforation o f the drumhead, and even some o f those wi th 
no tympan ic membrane , malleus or incus—i.e., cases in which the radical 
mastoid operat ion has been performed—can hear a whisper at a distance 
o f six or eight feet. Accord ing to this v iew, the function o f the t y m p a n i c 
ossicles and muscles is t o regulate the fluid-pressure within the labyrinth 
so as t o produce the best possible condi t ion for hearing. 

G. Alexander holds that differentiation must be made between ossiculo-
cochlear and aero-cochlear conduct ion o f sound. The former leads 
from the drumhead through the chain o f ossicles t o the oval w i n d o w 
and is concerned in the hearing o f l ow tones (up to 90 double vibrat ions 
per second) . The latter (aero-cochlear) leads from the drumhead through 
the air in the t y m p a n u m t o the round w i n d o w and enables us t o hear 
the higher tones. 

Reception of Sound by the Labyrinth.—There are t w o theories o f 
hearing, each o f which has been modified more or less b y its various 
adherents. The first is k n o w n as the ' p i a n o ' or ' r e sonance ' theory , or 
the ' t heo ry o f peripheral analysis ' , and is usually associated wi th the 
name o f Helmhol tz . The second has been cahed the ' t e l ephone ' theory , 
or ' t heo ry o f central analysis ' . 

Resonance Theory.—If a tone is sung near an open piano, the string of 
the piano which is at tuned to that tone immediate ly responds. Acco rd ing 
to the resonance theory the basilar membrane corresponds t o the strings 
o f the p iano. The length o f the fibres o f the basilar membrane increases 
progressively from its beginning within the vestibule a b o v e the round 
window t o its termination at the apex o f the cochlea . Gray has shown 
that the spiral l igament which attaches these fibres t o the lateral wall 
o f the cochlea decreases progressively as it passes f rom base to apex . 
Therefore the tension o f the fibres is greatest where their length is least, 
i.e., at the base o f the cochlea , whereas at the apex the fibres are longest 
and the tension least. Thus the basflar membrane corresponds ve ry 
closely t o the strings o f a piano. Wilkinson admits that the greatest 
difficulties in acceptance o f the resonance theory are : (1) The minute­
ness o f the scale o f the cochlea as compared wi th the lowness o f p i tch 
o f notes t o which it is capable o f responding ; and (2) The extensive 
range o f tones (nearly eleven oc taves) which can be heard. In addi t ion 
to the variat ion in length and tension o f the basilar membrane from base 
t o apex o f the cochlea we have also the fact that this membrane is 
immersed in fluid which acts as a ' l o a d ' in the same w a y as the coppe r 
wire wi th which the bass strings o f a piano are loaded. The ' l o a d i n g ' 
increases from base t o apex. Wilkinson has constructed a mechanical 
model o f the cochlea in which the shortest strings are also the lightest 
and tightest, whilst those that are longest are also the loosest and 
heaviest. H e found that on applying tuning-forks o f various pi tch t o 
the ' s t apes ' o f his mode l he p roduced vibrat ions at points which 
corresponded very closely t o the expec ted posi t ion. 
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Accord ing t o this theory , then, high tones are heard at the basal par t 
of the cochlea , where the membrane is narrow, and l o w tones at the 
apical part, where the membrane is b road . Gray faces the difficulty 
that each fibre o f the basilar membrane is united wi th its fellows on 
either side and so must drag them up and d o w n t o some extent , b y 
bringing in the principle o f m a x i m u m stimulation, which he illustrates 
b y the fol lowing simple experiment : I f a blunt-pointed instrument b e 
pressed into the t ip o f the finger quite gent ly, the sensation o f pressure 
at a poin t is p roduced in our consciousness. I f the pressure be increased 
we are still on ly conscious o f feeling a single point , a l though the skin 
over a comparat ive ly large area around the poin t is undergoing ve ry 
considerable pressure. I t is clear that a great m a n y nerve-endings 
are being stimulated, and ye t there is on ly the consciousness o f stimulating 
one . T h e local i ty, therefore, o f the stimulus is determined entirely b y 
the poin t o f m a x i m u m stimulation. 

Telephone Theory,—The other theory is that o f 'central analys is ' and 
is associated in this count ry wi th the name o f Ruther ford . I f one 
speaks into a telephone the transmitter conver ts sound vibrat ions into 
electrical vibrations which are carried a long the wire t o a receiver that 
reconverts them into sound vibrat ions. T h e te lephone itself does no t 
analyse at a l l ; the analysis takes place in the ear or brain o f the 
listener. Acco rd ing t o the te lephone theory , all the hair-cells v ibra te 
equally t o every tone , and nerve impulses o f different rates o f f requency 
are transmitted along the audi tory nerve. 

There are several object ions t o this theory o f the cochlear mechanism. 
In the first place, in senile or arteriosclerotic deafness there is loss o f 
hearing for the highest tones, while the lower ones are retained. Secondly , 
it is no t u n c o m m o n in deaf-mutes t o find that small islands o f hearing 
remain in the tone scale. Thirdly , certain observers have shown that , 
if a guinea-pig be subjected t o a certain tone for a p ro longed per iod , 
the area o f the cochlea which corresponds t o that tone is found t o be 
degenerated. 

The Princeton Experiment,—Wever and B r a y have exposed the 
eighth nerve o f a cat and appHed electrodes—one t o the nerve and the 
other t o the neck muscles. Using an amplifjdng system and te lephone 
receivers they found the electrical response in the nerve t o sound waves 
falling on the intact ear, consisted o f changes in potential whose f requency 
reproduced that o f the original sound, and even speech and music were 
easily recognized. Adrian found that the electrical dis turbance 
originated in the cochlea , and that a current flowed ou t through the 
round w i n d o w . Destruct ion o f the cochlea or the appl icat ion o f cocaine 
t o the round w i n d o w abolished the response. B y drilling holes in the 
capsule o f the cochlea it has been shown b y Hallpike that the response 
for l o w tones is increased Λvhen the electrode is applied at the apex 
and that the response for high tones is marked ly enhanced at the base . 
Continued stimulation, even for an hour, does no t diminish the response. 
Divis ion o f one eighth nerve which , contrary t o Waller ian law, results 
in degeneration o f the cochlear ganglion peripheral t o the po in t o f 
section (Corti 's organ remaining apparent ly normal ) , abolishes the 
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response on the injured side. These findings have , hoΛvever, been 
contradic ted b y other workers, and it must be admit ted that , as ye t , 
the p rob lem o f the site o f origin o f the W e v e r and B r a y phenomenon 
remains unsolved. I t is generally agreed, however , that incision o f 
the drumhead does no t make any appreciable difference to the trans­
mission o f sound as long as the incudomalleal and incudostapedial 
articulations are intact . I f these joints are interfered with, conduc t ion 
is impossible for all sounds o f less than 4096 double vibrat ions. T h e y 
also pointed ou t that when the tensor tympani muscle is at a certain 
degree o f contract ion the conduct ion o f tones up to 2048 double vibra­
tions is impossible. Last ly , if the membrane o f the fenestra rotunda 
is subjected t o pressure the clearness and intensity o f the sounds o f 
all pure tones between 512 and 4096 double vibrat ions are increased. 

Our power o f localizing the direction o f sounds in space depends o n 
(1) a compar ison o f the intensity o f the sound in the t w o ears (intensity 
factor) , and (2) the fact that a sound on one 's right side reaches the right 
ear before the left ( t ime factor) . Local izat ion is mos t accurate in front, 
nex t at the back , and least accurate at the side. 

FUNCTIONAL EXAMINATION OF THE AUDITORY APPARATUS. 

In the great major i ty o f cases o f ear disease it is necessary to investigate 
the condi t ion o f the hearing and to ascertain whether deafness, if present, 
is due t o an affection o f the middle or inner ear, or o f bo th these parts . 
In a number o f cases, t o o , an examinat ion should be made o f the vestibular 
apparatus, as the information gained b y a s tudy o f the hearing tests 
alone is no t sufficient in itself t o permit o f determining the exac t state 
o f the whole labyrinth or inner ear. 

The functional examinat ion o f the ear will be simplified b y recalling 
the fact that, for clinical purposes, the audi tory apparatus m a y be 
regarded as consisting o f t w o main subdivisions, the sound-conducting 
and the sound-perceiving apparatus. In the former are included the 
external acoust ic meatus and the middle ear cleft, wi th the t y m p a n i c 
ossicles and joints ; in the latter, the inner ear or labyrinth, wi th the 
audi tory nerve terminations, nerve-trunk, and ganglia. Further, in the 
internal ear t w o subdivisions are recognized, the audi tory labyrinth 
with the nerve terminations in the cochlea, and the static labyrinth 
with the nerve-endings o f the vestibular branch in the utricle, and 
semicircular canals. Al though these t w o parts are structurally cont inu­
ous , each has its special function, the former concerned wi th audit ion 
alone, the latter serving as the peripheral organ o f equilibration. 

Examination of the Cochlea.—It is advisable before any treatment is 
adop ted to make a note o f the results in writing, for future reference. 
T h e tests m a y be carried ou t b y the watch, the acoumeter and the v o i c e . 
One ear should be tested at a t ime, the other being t ightly closed b y the 
pat ient 's finger, either inserted in the meatus or pressed against the 
tragus. In testing the deaf ear in a case where there is a marked disparity 
be tween the hearing o f the t w o sides, it is sometimes impossible t o say 
whether the test sounds are heard b y the deaf or b y the g o o d ear, if the 
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latter is closed in the ordinary w a y . T o obvia te the possibil i ty o f mis take, 
Bárány 's noise apparatus should be used in the g o o d ear. T h e instrument 
is worked b y c lockwork and is p rov ided with an earpiece wh ich is 
inserted into the meatus. W h e n the c lockwork is turned on , the resulting 
noise fully Occup ie s the a t tent ion ' o f the ear (say the left) t o which the 
apparatus is applied, and the surgeon can feel sure that any words spoken 
or even shouted into the other (right) ear have been heard b y that ear 
on ly if they are repeated b y the patient . 

T h e results o f the tests b y a wa tch are expressed b y a fraction, o f 
which the numerator indicates the distance in inches at which the wa tch 
is heard b y the patient 's ear, and the denominator the mean distance 
at which the same watch is heard b y persons wi th normal hearing. 
Accord ing ly , if a patient hears a wa tch at 12 inches which is heard a t 
36 inches b y an individual wi th normal hearing, the result is expressed 
Η (horologium) = . In carrying ou t this test, the wa tch should b e 
held at first b e y o n d the range o f audit ion and s lowly approx imated t o 
the ear until the t ick is heard ; the test should be repeated t w o or three 
t imes t o avo id gross errors. I f heard only when touching the ear, the 
watch is said t o be heard o n contac t . I t is important , also, t o test the 
patient 's power o f hearing a wa tch b y bone conduc t ion . F o r this 
purpose the wa tch is pressed lightly o n the patient 's forehead and , 
afterwards, on his right and left mas to id processes. I f a pat ient can 
hear the wa tch wi thout difficulty in all these posi t ions, nerve deafness 
m a y almost certainly be excluded. In dealing wi th children, it is 
advisable to make them close their eyes ; otherwise a l ively imagina­
t ion or a desire t o please m a y vit iate the result. A n acoumeter should 
b e used when the t ick o f a wa tch is inaudible, b u t for ordinary clinical 
work the Wate rbury Crown wa tch is usually e m p l o y e d . 

In testing wi th the vo ice , a whisper, either l ow or loud , is used if it 
can be heard ; if, however , a whisper is no t audible, recourse mus t b e 
had to the speaking vo ice , and a l ow, ordinary, or loud vo ice is e m p l o y e d , 
according t o the deafness o f the individual. T h e patient sits wi th his 
eyes closed, t o prevent lip-reading. T h e ear no t under examinat ion is 
occ luded b y the finger, while the ear t o be tested is directed towards the 
examiner. The patient is asked to repeat the words he hears. I f the 
patient cannot repeat accurately, the examiner comes nearer or raises 
the tone o f his vo ice . I f the patient does hear and repeats the words 
at once , the examiner moves farther away or employs a lower tone . In 
this w a y a record is obtained o f the hearing o f each ear, e.g., right 
ear = conversat ion vo ice at 8 feet ; left ear = whisper at 12 feet. (The 
hearing distance should be tested again after the use o f Poli tzer 's 
me thod o f inflation or the Eustachian catheter.) Single words should 
be spoken, and it must be remembered that some words are harder t o 
hear than others, vowel sounds being more readily perceived than 
consonants , while the consonants themselves va ry , as they differ greatly 
in pi tch. T h e letter r is the lowest , having, according t o Oscar W o l f , 
on ly 128 vibrations per second, while the letter s is the highest, and m a y 
have ove r 10,000 vibrations per second. Thus , from a judic ious selection 
o f words , some inkling m a y be gained as to the site o f the lesion in a case 
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o f deafness, b y testing with the vo ice alone. The following words m a y 
be suggested as suitable for hearing tests ; father, w i n d o w , b a b y , table , 
m o n d a y , Glasgow, sister, captain, picture, china, carpet , uncle, sofa, 
L o n d o n , te lephone, Aberdeen ; numbers , such as twen ty- two , forty-six, 
e ighty-one, ninety-nine, are somewhat easier for the patient t o p ick up . 
Whi le the carrying ou t o f these tests is a matter o f extreme simplicity 
when dealing wi th intelligent adults, it is often impossible t o obta in 
accurate results with nervous children. In this case it is bet ter t o ask 
simple questions in a l ow voice or a whisper—e.g., ' H o w old are y o u ? ' 
' W h a t is you r name ? ' ' Where d o y o u live ? ' — w h e n a rough idea m a y 
often be obtained o f the acui ty of hearing. 

Tuning-fork Tests.—When the acui ty o f hearing has been approximate ly 
gauged b y the methods described above , it is necessary t o carry out 
certain tuning-fork tests. I t is in this w a y that information is derived 
as t o the state o f the sound-conduct ing and sound-perceiving apparatus, 
and knowledge is gained as t o the site o f the lesion producing the deafness. 
A large number o f these tests have been advoca ted b y various authorities, 
but the impartial critic must admit that no claim to scientific accuracy 
can be made for any o f them, al though some afford considerable assistance 
in the clinical investigations o f cases o f deafness. I t is sufficient for ord­
inary clinical work t o carry ou t three tests, v iz . , Schwabach ' s , Webe r ' s 
and Rinné ' s , and, in addit ion, t o determine the percept ion o f the 
upper and lower tone limits. F o r the first three a medium tuning-fork 
should be selected, such as c^ = 256 double vibrat ions a second. T h e fork 
should be fitted with c lamps t o deaden the overtones when it is th rown 
into vibrat ion. I t is sounded b y holding the stalk between the finger and 
t humb , and striking the prongs firmly and smartly against a resisting 
ob jec t , such as the edge o f a table or the heel o f one 's shoe ; if the prongs 
are then approximated to the external audi tory meatus and the sound 
is heard b y the patient, the fork is said to be heard b y air-conduction = A C . 
In testing air-conduction the tuning-fork should be held opposi te the ear 
in a vertical posi t ion, wi th the prongs downwards . W h e n it is heard b y 
placing the end o f the stem in contac t with the b o n e o f the skull, it is 
described as being heard b y bone-conduction = E C . 

Schwabach's Test.—This consists in compar ing the duration o f bone-
conduc t ion in an individual with normal hearing, and in a deaf person. 
I t is o f less value than the other tests, because the variations in t ime 
in normal individuals are considerable. The test is carried ou t as follows : 
T h e examiner strikes the tuning-fork and places it on the ver tex in the 
middle line o f his head (presuming that his hearing is normal) and waits 
until he no longer hears the fork sounding; he then transfers the fork t o 
the patient 's ver tex and asks him if he hears it. I f the reply is ' Y e s ' , 
Schwabach is said to be lengthened. I f the reply is ' N o ' , the test must 
be repeated, bu t on this occasion the sounding-fork is first p laced on the 
patient 's ver tex and, when he ceases to hear it, transferred to that o f the 
examiner. In this w a y it m a y be found that the patient 's bone-conduct ion 
is shorter than normal . Generally bone-conduct ion is markedly diminished 
in nerve deafness and is lengthened in lesions o f the sound-conduct ing 
apparatus, especially in otosclerosis. 
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Weber's TesU—This is o f service in cases o f unilateral deafness. I t 
depends on the following expe r imen t : I f a sounding tuning-fork is p laced 
on the ver tex in the middle line, it is heard equally on bo th sides, bu t 
if one ear is closed b y the finger the sound immedia te ly becomes m u c h 
louder on that side. In this exper iment the patient produces artificially 
a lesion o f the sound-conduct ing apparatus, so that its appl icat ion t o a 
case o f unilateral deafness is at once obv ious , v iz . , if a sounding tuning-
fork placed on the ver tex is heard better o n the deaf side, the pat ient is 
suffering from a lesion o f the sound-conduct ing apparatus ; bu t when 
it is referred t o the sound side, the lesion is in the sound-perceiving 
apparatus o f the affected side. 

I t is impor tant t o remember that the word o f the patient is often 
unreliable in this test. Patients are ve ry anxious t o g ive intelligent 
answers, and during Weber ' s test they often state that the fork is heard 
best in the g o o d ear, because they think that this mus t necessarily be 
so . I t is well, therefore, t o ask the patient t o say at once exac t ly what 
he hears, and no t t o s top t o think abou t it . 

Rinne''s Test. — This consists in compar ing the durat ion o f bone-
conduc t ion wi th that o f a ir-conduct ion. R inne found that in every 
individual wi th normal hearing air-conduct ion is longer than bone-
conduc t ion ; this is called R inne posi t ive ( R + ) . W h e n the oppos i te 
state o f affairs is found, viz . , B C > A C , Rinne ' s test is said t o be negat ive 
( R - ) . The test is performed as follows : Strike the tuning-fork and 
hold it beside the ear t o be tested. Tell the patient t o raise his hand 
when he can no longer hear it. W h e n he gives this signal, immedia te ly 
place the handle o f the fork on his mas to id process and ask h im if he 
again hears it sounding. I f the answer is ' Y e s ' , R inne ' s test is negat ive , 
and the patient is suffering f rom a lesion o f the sound-conduct ing apparatus. 
Rinne ' s test is posi t ive in health and in lesions o f the sound-perceiving 
apparatus (nerve deafness). In ' m i x e d middle and inner ear deafness ' 
bo th air-conduct ion and bone-conduc t ion are shortened, bu t the normal 
relations are reversed, bone-conduc t ion being longer than a i r -conduct ion. 

Somervil le Hastings lays stress o n the impor tance o f est imating the 
absolute bone conduc t ion o f the patient . The observer ( w h o presumably 
has normal hearing) and the patient each b locks his external audi tory 
meatus wi th his finger (preferably b y pressure on the t ragus) . A 
vibrating tuning-fork is then pressed on t o the masto id process o f the 
patient and, after he has ceased t o hear it, on t o that o f the observer 
until no longer heard. Hastings has never found absolute bone conduetion 
increased a b o v e the normal in any single case o f deafness. B y means 
o f the absolute bone conduc t ion ( A . B . C . ) test it is possible t o estimate 
the percentage o f normal percept ive (cochlear) hearing retained b y a 
patient, i.e., it is a test for the presence or absence o f nerve deafness. 

W h e n these tests have been carried out , the limits o f audi t ion at 
either end of the scale should be tested. The lowest note which a normal 
individual can hear b y air-conduct ion is p roduced b y a fork which gives 
16 double vibrations per second, bu t for practical purposes it is suffi­
cient t o begin the tests wi th a fork giving 32 double vibrat ions (C^), for 
everyone with normal hearing can hear the sound p roduced b y that fork, 
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though t o some the lowest fork is no t audible ; if the fork is no t 
heard, the nex t in the series should be tried, i.e., C (64 d .v .s . ) . Percept ion 
o f the lower tone limit is lost in lesions o f the sound-conduct ing apparatus, 
especially in otosclerosis. T h e upper tone limit can be tested b y the 
m o n o c h o r d . This instrument consists o f a single stretched piano-wire 
in a metal frame. Longi tudinal vibrations are p roduced b y rubbing the 
wire wi th a piece o f co t ton -woo l moistened with benzol . T h e length of the 
vibrating wire can be shortened b y means o f a m o v a b l e bridge, so that 
tones ranging from 6000 t o 25,000 double vibrat ions per second can be pro­
duced . T h e highest note audible in health is one giving 19,000 doub le 
vibrations per second. T h e upper tone limit ( U . T . L . ) is lowered in o ld age 
and in patients suffering from a lesion o f the sound-perceiving apparatus. 

In cases in which it is important t o obtain an accurate record o f the 
range o f hearing, the Bezold-Edelmann cont inuous tone series o f forks, 
pipes, and whistle m a y be employed , but for ordinary use the series o f 
C forks is sufficient. The range o f these forks is as follows : = 16 
double vibrat ions per s e c o n d ; C^ = 32 d . v . s . ; C = 6 4 d . v . s . ; c = 1 2 8 
d . v . s . ; c i = 2 5 6 d . v . s . ; c 2 = 5 1 2 d . v . s . ; c 3 = i 0 2 4 d . v . s . ; 0 ^ = 2 0 4 8 
d.v.s . ; c5 = 4096 d.v.s . A b o v e this tone the m o n o c h o r d is e m p l o y e d . 
The duration of the patient 's hearing for each fork as compared with 
that o f a normal person is noted—e.g. , c* shortened ten seconds as 
compared with normal 

Audiometer Test.—Two types o f this instrument are used ; (1) T h e 
electrical audiometer , and (2) T h e g r a m o p h o n e aud iomete r . 

1. Briefly, sounds corresponding t o the pi tch o f 64 t o 8,192 double 
vibrations per second are emit ted b y a loudspeaker, and the patient 
sits at a measured distance from the instrument \vith the ear p lugged 
which is no t t o be tested. The intensity o f these tones is governed b y 
a dial which is set at zero and then gradually increased until the pat ient 
makes a signal that he can hear the note . The different pi tches are 
then tested and the results noted d o w n on a special graph Λvhich is 
p rov ided wi th the line o f normal hearing. The various results obta ined 
f rom the pat ient are j o ined b y a line and the curve o f hearing b y 
air conduc t ion defined. I f a head-phone is used then o f course the hear­
ing o f bone-conduc t ion is tested {see Figs. 167 and 168) . 

2 . Where a number o f children require to be tested, g ramophone 
audiometers are used. The ears are tested separately and then together 
b y means o f specially adapted head-phones. A record o f easy numbers , 
e.g., 236, 417, 829, and so on , is p layed on the audiometer , and the 
chüdren are instructed t o write d o w n what they hear. T h e loudness 
o f the sounds is graduafly diminished and the deaf child begins t o make 
mistakes or t o fail altogether t o write d o w n the numbers . 

PHYSIOLOGY OF THE VESTIBULAR APPARATUS. 

Historical.—Flourens was the first t o show, in 1824, that division of 
the semicircular canals in pigeons caused act ive movemen t s o f the head, 
the eyes and, sometimes, o f the whole b o d y in the plane o f the d iv ided 
canal. Mach, Breuer and Crum Brown , in 1875, p roved that the semi-
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Fig. 167.—Audiograph in otosclerosis. 

o f the right semicircular canal causes nys tagmus t o the right, i.e., in the 
direction opposi te t o the flow o f e n d o l y m p h ; while m o v e m e n t o f the 
endo lymph in the same canal f rom the ampulla towards the c o n v e x i t y 
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Fig. 168.—Audiograph in senile nerve deafness. 

causes nystagmus t o the left. In 1907 Bárány publ ished his classical 
monograph . The Physiology and Pathology of the Semicircular Canal 
Apparatus in Man, including its Functional Examination. Dur ing recent 

circular canals are the peripheral organs o f a sense o f rotat ion. E w a l d 
under took further investigations and found b y experiments on pigeons 
that m o v e m e n t o f the endo lymph from the c o n v e x i t y towards the ampulla 
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years, following the researches o f Sherrington, m u c h work has been 
carried out on the static labyrinth b y Magnus, de Klei jn, Quix , Tai t , 
McNal ly and others. Though m u c h still remains to be done t o elucidate 
the subject , an a t tempt has been m a d e in the fol lowing pages t o g ive the 
reader an account o f the present posit ion. 

The Vest ibular Appara tus .—The balance o f the b o d y is maintained 
b y the co-operat ion o f various organs and mechanisms, i . e . : (1) T h e 
tactile, muscular and visceral senses ; (2) The eyes ; (3) T h e vestibular 
apparatus. O f these the greatest is the vestibular apparatus. 

The general function o f the vestibular apparatus is t o inform the 
individual o f the movements and posi t ion o f the head in space so that 
the necessary readjustments o f the b o d y can be made . The vest ibular 
apparatus m a y be regarded as the gyroscope o f the head (McNal ly ) . 

Tai t points out that the static labyrinth or vestibular apparatus 
consists o f t w o parts : (1) The semicircular canals which are organs o f 
kinetic or dynamic equil ibrium. The semicircular canals are st imulated 
b y rotat ion or b y m o v e m e n t in a straight line, either vert ically or hori­
zontally ; the resulting reactions are movement s which cease when the 
stimulation evoking them fails. B y aid o f these reactions f rom the 
semicircular canals animals turn and j u m p and ye t maintain their balance. 
(2) The utricle, which is entirely an organ o f static equil ibrium. T h e 
utricular macula is stimulated b y variations o f posi t ion o f the head in 
relation t o the horizontal plane. The reflex reactions f rom the utricular 
maculae are variations in muscle tone and therefore in att i tude, and these 
variations persist so long as the posture o f the head which gives rise t o 
them is maintained. The utricular macula elicits s lowly, and maintains 
a readjustment o f the eyes and l imbs t o counteract any m o v e m e n t o f 
the head so long as the new posi t ion o f the head is kept up . I t exerts 
a tonic influence on the b o d y musculature. 

W h e n the head is suddenly m o v e d the semicircular canals elicit a 
sudden counter -movement o f the eyes and l imbs, the new att i tude assumed 
being maintained b y the utricular maculae and co-operat ive reflexes 
from the other sense organs o f the b o d y so long as the new posi t ion o f 
the head is unchanged. Thus it m a y be said that the semicircular canals 
regulate equil ibrium during movement s o f the b o d y . The utricles 
regulate equil ibrium in positions o f the b o d y . 

The oculo-motor apparatus is intimately associated wi th the static 
labyrinth. Fo r mos t purposes o f course ocular movements are control led 
b y the cortical centres, bu t it is obv ious that once the attention and 
the eyes are fixed upon any ob jec t , for instance on an opponent , the 
advantage should no t be lost b y any sudden change in posi t ion o f the 
observer and, further, that the sudden change in posi t ion must itself 
supply the necessary stimulus directly to the ocu lo -moto r centres. F o r 
this reason the static labyrinth is so 'geared u p ' wi th the ocu lo -moto r 
apparatus that a sudden change o f mass or angular acceleration in one 
direction causes a corresponding m o v e m e n t o f the eyes in the opposi te 
direction. In close comba t , e.g., box ing or fencing, rapid changes o f 
posit ion are essential ye t the eyes must always remain fixed upon the 
opponent . 
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The different functions o f the static and kinetic labyrinths have been 
demonstrated ve ry clearly as the result o f centrifuging anaesthetized 
guinea-pigs at a ve ry rapid rate. Subsequent mic roscop ic examinat ion 
o f the labyrinth has shown that rapid centrifuging detaches the otol i thic 
membrane o f the utricle while the semicircular canals remain unimpaired. 
In such animals all labyrinthine reactions caused b y angular or recti­
linear acceleration are present as they depend on the integrity o f the 
canals. On the other hand, all reflexes resulting f rom posi t ion disappear, 
including the tonic labyrinthine reflexes upon the l imb muscles. These 
reflexes, therefore, depend upon the utricle. 

The Static Labyrinth.— 
The Utricle,—The utri­

cular macula consists o f 
a disc o f nervous epi­
thel ium with project ing 
hair cells covered b y a 
colloidal substance con­
taining crystals o f a l ime 
salt (the otol i thic mem­
brane or lapillus), which 
is in intimate con tac t wi th 
t h e neuro-epithel ium 
(Fig, 169) . The stimu­
lation o f the macula is 
the pressure or pull o f 
the otol i thic membrane 
o n the hair cel ls . I f the 
head is erect the t w o 
maculae lie be low while 
the otol i thic membranes 
are a b o v e and press 
equal ly o n the hair cells 
o f bo th maculae (Fig, 170) . 
I f the head is m o v e d 
laterally and kep t in this 
posit ion, the o to l i th ic 

membrane presses on one side more than o n the other and nervous impulses 
are set up which are interpreted as a definite posi t ion o f the head. This 
stimulation continues as long as the head maintains this posi t ion. In 
the inverted posi t ion o f the head the macula is o f course situated a b o v e 
and the otol i thic membrane lies be low and pulls on the hair cells. Magnus 
regards the m a x i m u m stimulus as the pulling o f the otol i thic membrane 
on the macula and holds that this pulling causes an increase o f tone 
in the extensor muscles o f the l imbs. Quix , on the other hand, considers 
that pressure o f the otol i thic membrane o n the macula is the m a x i m u m 
stimulus and believes that this causes an increase o f tone in the flexor 
muscles o f the l imbs. H o w e v e r , for practical purposes these t w o theories 
are ve ry similar. 

Magnus and de Klei jn have pointed out that a fish l iving in water 

Fig. 1G9.—Vertical section through right vestibule (semidia-
grammatic) showing position of neuro-epitheUum of utricle. 
(1) Facial nerve in its bony canal; (2) Otohth membrane of 
utricle overlying the neuro-epithelium ; (3) Cavity of utricle ; 
(4) Opening of crus commune into utricle ; (5) Ampulla of 
posterior canal with crista and cupula ; (6) Scala tympani of 
cochlea ; (7) Membrane of round window ; (8) Niche of round 
window ; (9) Intra-vestibular part of cochlea ; (10) Perilym­
phatic space of vestibule; ( i i ) Footplate of stapes in oval 
window. 
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Fig. 170.—The hands show the horizontal position of the right and left utricles in the upright 
position of the head. The discs lying on the hands represent the otolith membranes. 

Methods of Testing the Otolithic Reactions.—The patient sits in a chair 
with his head erect. The presence or absence o f nystagmus is noted . 
The vertical and horizontal point ing reactions are also observed ( p . 291) . 
The patient 's head is then laid over towards his right shoulder and, 
after the lapse o f thir ty seconds to al low the reaction f rom the canals 
to subside, an examinat ion is again made as regards nystagmus and 
vertical point ing. The head is then laid over towards the left shoulder 
and a similar examinat ion repeated. N e x t the patient 's head is tilted 
backwards and, finally, forwards, and similar observat ion are carried out . 
Past-pointing in any o f these posit ions indicates a lesion o f the utricular 
or otol i thic apparatus. Several cases have been recorded in which a 

requires some mechanism whereby its balance m a y be maintained b y the 
assistance o f gravi ty . Fo r this purpose the balancing apparatus must 
automatical ly control the muscles o f the b o d y . The dead fish, as is well 
known, turns ' be l ly upwards ' . Werner and Maxwell , b y experiments 
on fish, in which the otol i thic membranes are large and heavy and 
deserve the title o f 'ear s tones ' , have p roved definitely that all the 
reflexes o f posi t ion proceed from the macula utriculi. Further, 
McNal ly finds that when the nerve t o one utricle is cut , a frog, notwi th­
standing the nervous messages f rom the eyes, muscles, palms and soles, 
no longer sits naturally ; on a horizontal surface it leans over t o the 
operated side. 
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patient suffers severely f rom giddiness when ly ing on one side, say the 
right, bu t is quite comfor table when ly ing on his b a c k or o n the left side. 

The Saccule.—The function o f the saccule has no t y e t been determined. 
Magnus and de Klei j η and also Quix have stated that the saccule is t o 
be regarded along with the utricle as an organ o f equilibration. T h e y 
pointed out the similarity in structure o f the saccule (Fig. 171) and utricle 
(Fig. 169) and believed that the saccule was concerned in the product ion 
o f certain compensa tory eye posit ions and asymmetr ical labyrinthine 
righting reflexes. Tai t and McNal ly , however , find that when one or 
bo th saccular otoliths are r emoved or when the nerves o f the saccular 
maculae are cut , a frog sits, crawls, j u m p s and swims absolutely in the 
normal way . T h e y hold that while sound vibrat ions o f more than 
sixteen double vibrations per second 
are perceived b y the cochlea , i .e., 
hearing as we ordinarily understand 
it, vibrat ions be low sixteen per 
second are perceived b y the saccule. 
The saccule m a y thus be inter­
mediate between the cochlea on the 
one hand and the semicircular canals* 
on the other. This v i ew is in accor­
dance wi th the deve lopment o f the 
membranous labyrinth. The cochlea 
and saccule belong t o the pars 
inferior while the utricle and canals 
form the pars superior (see Fig. 152) . 

Research work on fishes has led 
H . M. Smith t o c o m e t o the conclusion 
that the sacculus is concerned with 
hearing and the utricle wi th equili­
brat ion. In fish, vibrat ions are re­
ceived through the water and are 
communica ted directly through the 
b o d y walls t o the saccule. The 
hearing in fish is therefore analogous 
to b o n e conduc t ion . 

A typica l fish has an internal ear 
w i t h : (1) A utricle wi th its otol i th, named the lapillus, and three semi­
circular canals ; (2) A sacculus with a large macula o n which rests its 
otoli th, the sagitta, and another macula in a specialized area called the 
lagena. (This lagena is generally held t o represent that part o f the internal 
ear which, in air-breathing animals, develops in to the cochlea . ) V o n Frisch 
established a condi t ioned reflex in certain fish. T h e y were educated t o 
look for f o o d when they heard a special sound. W h e n the semicircular 
canals and utricles were r emoved the animals still responded, bu t when 
the saccule and lagena o f bo th sides were r e m o v e d the fish d id no t 
respond. These experiments suggested that in these fish the saccule was 
part o f the hearing mechanism. I t is at least possible that in mammals 
also the saccule m a y have a similar function. This brings us b a c k t o the 

Fig. 171.—Horizontal section through the 
saccule; (1 ) Perilymphatic space; (2) 
Cavity of saccule (endolymphatic space) ; 
( 3 ) Otolith membrane covering neuro-
epithelium of saccule ; (4 ) Saccular branch 
of the 8th nerve. 
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old theory that the saccule was concerned in hearing noises as distin­
guished from musical sounds. 

Ashcrof t and Hallpike in their recent researches on the saccule of 
the frog came t o the conclusion that it was no t possible to elicit f rom the 
saccular branch o f the eighth nerve a n y response t o tilting or rotat ion 
but vibrat ion produced a marked reaction. The sacculus was p robab ly 
responsible for the hearing o f bone conduc ted sound. 

' Ba l ance ' and ' percept ion o f s o u n d ' are associated intimately f rom very 
early phylogenic t imes. That this close association still persists is 
evidenced not on ly b y the p rox imi ty o f the vestibular and audi tory 
organs, but also b y the persistent influence o f sound on movemen t , 
e.g., dancing, marching, or the inevitable ' s ta r t ' that follows unexpected 
noise. G. Alexander holds that the cochlear and vestibular apparatus 
are combined anatomical ly in one organ because they bo th control 
orientation and bo th respond to the m o v e m e n t o f fluid in the inner ear. 
Orientation b y sound depends on the cochlea . 

Righting Reflexes.—Righting reflexes are those b y which an animal f rom 
every abnormal posit ion in space is able t o restore itself t o the normal 
posit ion. There are three groups o f co-operat ing reflexes : (1) T o u c h , 
muscular and visceral sense. Interference o f balancing due t o the loss 
o f this sense is o f course demonstrated b y the apphcat ion o f R o m b e r g ' s 
test in a case o f l o c o m o t o r ataxia. (2) T h e optical righting reflexes. 
In man these play a ve ry important p a r t ; for instance, when an 
aeroplane is passing through clouds the exclusion o f visual impressions 
makes orientation practically impossible. (3) Vestibular apparatus. 
I f an intact animal, e.g., a guinea-pig, is held b y the pelvis in the air, 
the head is always brought into the normal posi t ion no matter whether 
the b o d y is rotated to one side or the other. Labyrinthine righting 
reflexes can also be demonstrated in infants w h o are bl indfolded and 
held up b y the pelvis in different posit ions in the air. Babies in the 
prone posi t ion bring the head b y dorsiflexion into the normal posi t ion 
o f the head ; this is fol lowed b y lordosis o f the vertebral co lumn with 
extension o f the l imbs. R o t a t i o n o f the baby ' s head causes the b o d y 
to roll from the supine into the lateral posi t ion. (4) The zero condi t ion , 
in which all righting reflexes are suppressed, is realized if a patient with 
acquired deaf-mutism due t o bilateral destruction o f the membranous 
labyrinth is submerged in a swimming bath. A s the patient gets no 
sensations f rom the soles o f his feet and as he cannot see under water 
and, lastl}^ as his labyrinths are functionless, he m a y quickly d rown if 
care is not taken t o help h im out o f the water. 

Posture.—Magnus holds that posture is an act ive process resulting f rom 
the co-operat ion o f a great number o f reflexes, m a n y o f wh ich have 
a tonic character. These tonic reflexes arise f rom the otol i thic organ. 
In order t o understand what Magnus means, one has on ly t o observe the 
unnatural attitudes o f tailors ' dummies and dressmakers' figurines in 
shop windows . A normal person with ac t ive otol i thic organs wou ld not 
retain such attitudes for any length o f t ime. 

The Kinetic Labyrinth.— 
The Semicircular Canals.—The semicircular canals respond t o sudden 
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Fig. 172.—Showing the position of the horizontal and of the two vertical semicircular 
canals of the left side. 

rotat ion in the opposi te direct ion. R e c e n t research has shown that it 
is more true t o say that each canal is max imal ly st imulated b y m o v e m e n t 
o f its conta ined fluid in one direction, i.e., f rom the s m o o t h or non ampul-
lated end towards the ampulla. 

In order t o remember the posi t ion o f the three canals, the fol lowing 
device is useful (Bárány) {Fig. 172). T h e arms are laid against the sides 
o f the b o d y and then, wi th the e lbows bent at a right angle, the hands 
are made t o meet in the middle-line, p a l m upwards—the middle fingers 
touching and enclosing an angle o f 90° . The posi t ion o f the forearms 
and hands thus corresponds t o the long axis o f the right and left petrous 
pyramids . W i t h the left hand in this posi t ion the fingers o f the r ight 
hand are bent at right angles at the metacarpophalangeal joints , the right 
forearm is slightly pronated, and the right hand thus bent is p laced on the 
left hand, so that the ulnar border o f the little finger lies across the 
pa lm o f the left hand. In this posi t ion the p a l m o f the left hand 

m o v e m e n t or acceleration o f m o v e m e n t and they elicit sudden readjust­
ment o f the eyes and l imbs t o counteract the m o v e m e n t s o f the head. 
Most observers hold that they have no ton ic effect u p o n the b o d y 
musculature. 

Crum B r o w n demonstra ted that while one canal was affected b y , and 
transmitted the sense of, rota t ion abou t one axis in one direct ion on ly , 
for comple te percept ion o f rotat ion in any direct ion abou t any axis, 
six semicircular canals were required, arranged in three pairs, each pair 
having its t w o canals parallel (or in the same plane) and wi th their 
ampullae turned opposi te ways . Crum B r o w n found that the lateral 
canal o f one ear was ve ry nearly in the same plane as the lateral canal 
o f the other, while the superior canal o f one ear was nearly parallel t o 
the posterior canal o f the other {Fig. 173) . E a c h pair wou ld thus be 
sensitive t o any rotat ion about an axis at right angles t o its plane, the 
one canal being influenced b y rotat ion in one direct ion, the other b y 
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Posterior 

Right 

Smooth p a i t -
of canal 

Left 

Smooth part 
of canal 

Anterior 

Ampulla with cristas Ampulla with cristae 

Α.—Shows the right and left utricles, with the lateral (or horizontal) canals and their 
ampuUsB containing the crests. The utricles and canals are seen from above. The patient is 
looking towards the bottom of the page. 

Smooth part of canal 

Ampulla 

Right 

Utricle 

Utricle 

Left 

Smooth part 
of canal 

Ampulla 

B.—Shows the utricles of the two sides, right and left, and demonstrates the fact that the 
superior vertical canal of the right side lies in a plane parallel to that of the posterior vertical canal 
of the left side. The utricles and canals are looked at from the front, the patient looking 
towards the reader. 

Smooth part of canal 
I 

Utricle 

Right 

Smooth part _ 
of canal ~" 

Utricle 

Ampulla 

C—Shows the utricles of the two ears, right and left, and demonstrates the fact that 
the superior vertical canal of the left side lies in a plane parallel to that of the posterior vertical 
canal of the right side. The utricles and canals are looked at from the front, the patient 
looking towards the reader. 

Fig. 173. 

utricle Utricle 
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Right 
Horizontal 

Canal 

Flout of 
Endolymph 

pulls eyes to right 

Β 

represents the plane o f the left horizontal (lateral) canal, the fingers o f 
the right hand the plane o f the left anterior vertical (superior) canal, 
and the pa lm o f the right hand the plane o f the left posterior vertical 
canal. The c o n v e x i t y o f the three canals is turned towards the free 
borders o f the hands, i.e., the horizontal outwards , the anterior vert ical 
upwards, and the poster ior vertical backwards . I f the hands are n o w 
reversed and the left is superimposed o n the right, the posi t ion o f the 
three canals o n the right side is obta ined. ( I t will be not iced that while 
the planes o f the t w o horizontal canals coincide , the right superior canal 
is on a plane parallel t o that o f the left posterior canal, while the r ight 
posterior canal is on a plane parallel t o that o f the left superior canal 
—Fig. 173). I t is, o f 
course, obv ious that the ^ Posterior ^ 

planes o f the canals alter 
wi th each m o v e m e n t o f 
the head, e.g., if the head 
is bent 60° backwards 
the horizontal canal 
becomes vertical, e tc . 

R o t a t i o n o f the b o d y 
causes m o v e m e n t o f the 
e n d o l y m p h in one or 
more pairs o f semicir­
cular canals. W h e n the 
endo lymph current is 
towards the ampulla, the 
hairs o n one side o f 
the crista are pu t o n the 
stretch, while if the cur­
rent is away from the 
ampulla, the hairs o f the 
opposi te side are put on 
the stretch (Fig. 174). 
I t has been shown that 
a current towards the 
ampulla in the horizontal 
canal produces twice as 
strong a reaction as a 
current away f rom the 
ampulla. The on ly possible explanat ion o f the phenomena which are 
observed after vestibular st imulation is that there is m o v e m e n t o f the 
endo lymph, e.g., douching the ear wi th the head forwards produces 
exac t ly the opposi te effect f rom douching the ear wi th the head back­
wards. I t is no t true, as some have held, that co ld water causes a 
depression and ho t water a st imulation o f the hair-cells o f the crista. 

Movements o f the head in any g iven plane cause a relative m o v e m e n t 
o f the fluid in the canals o f that plane. A nerve impulse is t ransmitted 
to the brain and reflex adjustment o f the eyes and l imbs is b rought 
about . React ional movements o f the head, t runk and l imbs fol lowing 
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Fig. 3.74.~Diagram of ilow of endolymph in horizontal semi­
circular canals in rotation test. The observer, standing above 
and in front of the patient, is asked to visualize what is taking 
place in the canals at the beginning and also at the end of the 
test. The patient is looking towards the bottom of the page. 
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stimulation o f the semicircular canals are always in the direct ion o f the 
flow o f the endo lymph . This is a protect ive reflex. F o r instance, if a 
person is falling backwards , e.g., slipping on a banana skin, the accelerated 
ro ta tory m o v e m e n t is in the sagittal plane about a bi temporal axis . 
The head at once bends forwards, the arms are ex tended backwards 
and the hips and knees are flexed (Fig. 175) . This reaction either 
prevents or minimizes the fall (Qu ix ) . 

Accord ing t o Tai t and McNal ly the canals fall into t w o groups ; 
(1) A non-gravi ty set, i.e., the horizontal canals which are concerned 
with turning movements , e.g., waltzing. (2) A gravi ty set—the vertical 
canals—which are concerned in leaping and landing again, in protec t ion 
against falling and in movements in which the l imb muscles are exer ted 
in opposi t ion t o gravi ty . I f a frog b e p laced on a tilt table and if the 
end o f the table beneath the frog's head be lowered, the animal 
p rompt ly raises its head and extends bo th arms, whereas if the same end 

o f the table be raised, the ani­
mal 's head is p rompt ly lowered. 
On the other hand, if one side 
o f the tilt table is lowered, the 
head and the anterior par t o f 
the b o d y is p rompt ly m o v e d 
in the opposi te direction with 
extension o f the l imbs on the 
lower side and flexion o f the 
l imbs on the upper side. Tai t 
and McNal ly have found that 
injury t o the semicircular canals 
interferes with the execut ion o f 
these adjustments o f the b o d y . 
T h e y believe that there is a 
functional correlation be tween 
the anterior vertical canal on the 
right side and the upper l imb on 
the same side and, further, that 

the posterior canal on one side is functionally correlated wi th the lower 
l imb on that side. McNal ly has r emoved all six semicircular canals f rom 
a frog, wi thout other damage, and found that the animal was much more 
readily capsized on a tilt table than a normal frog. Over its static equili­
br ium, on the other hand, the decanalized frog had comple te cont ro l , as 
this depends on the utricles. I f the tilt table was inclined very s lowly, 
the frog adjusted itself so that its b o d y remained vertically over the 
base o f support and its head was held horizontally. 

Vestibidar nystagmus is a rhythmic associated m o v e m e n t o f the eyes 
and consists o f a s low m o v e m e n t o f the eyes in one direction fo l lowed 
b y a quick return in the opposi te direction. The s low m o v e m e n t or 
componen t o f the nystagmus is the one produced b y ear-stimulation. 
The recovery, or quick movemen t , is usually held to be o f cerebral origin, 
but de Klei jn has found that the reflex arc for vestibular nys tagmus in 
man and other animals consists o f : labyrinth, vestibular nerve, vestibular 

Fig. 175.—Show results of stimulation of the verti­
cal canals produced by an accelerated rotatory 
movement backwards in the sagittal plane about 
a bitemporal axis, e.g., falling on a banana skin. ( i ) 
Eest position ; (2) Position of a person falling back­
wards if he had no canal reflexes; (3) Result of 
canal reflexes produced by the rotatory movement— 
flexion of the head, extension of the arms backwards 
and bending of the knee which prevent or minimize 
the fall. {After Quix.) 
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nucleus, abducens nucleus, abducens nerve and external rectus muscle . 
I t is perhaps unfortunate that the direction o f the nys tagmus has been 
named according t o the direction o f the qu ick c o m p o n e n t , i.e., nys tagmus 
to the right means that the qu ick je rk is t o the right while the real 
vestibular componen t is the s low return t o the left. (Nys tagmus is 
always mos t marked when the patient looks in the direct ion o f the qu ick 
componen t , and is lessened or abolished when he looks in that o f the 
s low componen t . ) Nys tagmus which is present on ly when the patient 
looks in the direction o f the qu ick c o m p o n e n t is k n o w n as nys tagmus 
o f the first degree ; if nystagmus is also present when the patient 
looks straight in front it is said t o be o f the second degree ; i f still 
present when he looks in the direction o f the s low c o m p o n e n t , the 
nystagmus is o f the third degree. (This last t y p e is seen in cases o f 
manifest diffuse purulent labyrinthit is at the mos t acute stage.) A 
patient wi th nys tagmus t o the right is requested t o l o o k at an o b j e c t 
on his right side. The vestibular pull causes the eyes t o devia te t o 
the left. Under the influence o f an anaesthetic the qu ick c o m p o n e n t o f 
nystagmus is eliminated, and the s low or vestibular m o v e m e n t alone 
takes place, and results in conjugate deviat ion. 

Functional Examination of the Semicircular Canal Apparatus.—A 
careful history o f the case must first be taken as regards dizziness, its 
duration, severity, m o d e o f onset, and effect o f sudden changes in the 
posi t ion o f the head. W a s the dizziness associated wi th nausea and 
vomi t ing ? Are the attacks per iodic , and are they associated wi th any 
known cause ? In which direction did external objec ts appear t o m o v e ? 
W a s the dizziness sufficiently severe t o cause falling ? T o which side 
did the patient tend t o fall ? T h e quest ion o f venereal disease mus t 
also be investigated. 

Spontaneous Phenomena.— 
Spontaneous Nystagmus,—The patient 's head is held s teady in the 

upright posi t ion, and he is to ld t o l ook straight forward and then t o 
fol low the finger o f the examiner held t w o feet a w a y and m o v e d t o the 
right and left and also up and d o w n . Spontaneous nys tagmus in any 
o f these posit ions is noted. In some normal people , slight spontaneous 
nystagmus m a y be observed on looking t o the ext reme right and t o the 
extreme l e f t ; this nystagmus is equal in b o t h directions. 

Spontaneous Vertigo.—The patient is asked whether he has any sensa­
tion o f turning in a definite direction, or whether he feels that external 
objects are revolving. 

Spontaneous Pointing.—Orientation means the determinat ion o f the 
relation o f the b o d y to space, while equilibration means the maintenance 
o f posi t ion whether walking, standing or sitting. Point ing is a vo luntary 
act b y which the patient indicates his sense o f orientation. T h e normal 
person is always aware o f the locat ion o f his hand or finger in space and, 
with his eyes closed, is aware o f the exac t posi t ion o f objec ts previously 
located with the finger. In carrying ou t Bál-ány's point ing test, the 
patient is seated and the examiner stands opposi te t o h im. T h e patient 
shuts his eyes and extends one upper ex t remi ty wi th three fingers and 
t h u m b closed but the forefinger point ing forwards. The examiner also 
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extends his hand and brings one forefinger be low and in con tac t with 
that o f the patient. A t the word ' U p ' the patient raises his a rm t o the 
vertical posit ion, and then immediately brings it b ack again t o t ouch the 
examiner 's finger. In the same w a y downward and lateral point ing m a y 
be tested. Further, the accuracy o f point ing at the e lbow- and wrist-
joints and also in the joints o f the lower extremities m a y be investigated ; 
even the point ing reaction o f the head and trunk m a y be t r i ed ; bu t , 
as a rule, on ly the reactions o f the upper extremities are examined. 

Spontaneous Falling (Romberg's Test).—The patient stands wi th heels 
and toes together and eyes closed, and the direction o f any swaying or 
falling is noted. The patient is n o w asked t o turn his head sharply t o 
the right or left, and any change in the direction o f falling is noted . The 
examiner n o w grasps the shoulders o f the patient and at tempts t o over­
th row h im either t o one side or the other, forward or backward . T h e 
patient is to ld to balance himself so that he will no t fall. W h e n the 

shoulders o f the patient are pressed 
towards the right, the pelvis should sway 
towards the left in the a t tempt t o main­
tain equil ibrium. 

Induced Phenomena.— 
Rotation Test.—For this test a special 

turning-chair is advisable (Fig. 176), in 
which the patient sits, wi th his feet free o f 
the floor and his head immediate ly over 
the axis o f rotat ion. A t the back o f the 
chair there is a rod for turning. The 
patient is p laced in the chair with his head 
in the ' up r igh t ' posi t ion, i.e., inclined 30° 
forwards, so as t o bring the t w o lateral 
canals into the horizontal plane. H e is 
n o w rotated at the rate o f ten comple te 
revolutions in twen ty seconds. A t the end 
o f the tenth turn the rotat ion is suddenly 
s topped, and the duration o f the result­
ing nystagmus is measured b y a wa tch . 
W h e n the head is in the erect posi t ion the 

rotat ion affects the t w o horizontal canals, as they alone are in the plane 
o f rotat ion. R o t a t i o n is said to be ' t o the r igh t ' or ' c l o c k w i s e ' when the 
patient is turned f rom left t o right in the direction o f the hands o f a 
watch held face upwards, or as in the mili tary c o m m a n d , ' A b o u t tu rn ' . 
A t the beginning o f rotat ion to the right, the endo lymph in the right 
canal, owing to its fluid inertia, flows towards the ampulla, relatively 
speaking ; while in the left canal the fluid flows away from the ampulla 
(Fig. 174A). A s the rotat ion is cont inued, the endo lymph catches up 
with the m o v e m e n t o f the canal Λvall until it rotates at the same rate. 
Should n o w the rotat ion o f the individual be abrupt ly s topped, the 
m o v e m e n t o f the endo lymph will continue, but its flow relative t o 
the ampulla will be in the reverse direction t o what it was at 
the beginning o f rotat ion (Fig. 174B). In order t o understand the 

Fig. 176.—Jones' rotation chair as 
modified by Jenkins. 
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Fig. 177.—Diagram showing mechanism of horizontal nystagmus to the left, after rotation 
of a patient (upright position) to the right. The brain and eyes are looked at from below 
and in front. On the left of the diagram (the right side of the patient) is shown, by continuous 
lines, the path of the impulse from the labyrinth producing the slow vestibular component 
to the right. On the right side of the diagram, dotted lines indicate the path of the impulse 
from the cerebral cortex (C), which produces the rapid (cerebral) compoüent to the left. 

about twenty-four seconds. The laws o f nys tagmus are as fol lows 
(Bárány) : (1) E a c h pair o f canals induces nys tagmus in its o w n 
plane. (2) Nys tagmus due t o rotat ion corresponds t o the line o f 
intersection o f the horizontal plane wi th the cornea. T h e vertical 
canals m a y be tested b y bending the patient 's head forwards and t o 
the right so that the l ambda approximates t o the right shoulder. 
This tests the posterior vertical canal on the right side and the superior 
vertical canal on the left side, as these t w o canals lie on parallel planes 
which in this posi t ion are also parallel t o the floor. In a similar way , 
if the patient be rotated wi th his head bent forward and t o the 
left, so that the l ambda approximates to the left shoulder, the t w o 
remaining vertical canals—the posterior canal on the left side and the 

movements o f the endo lymph and cristae, it is on ly necessary t o think 
o f what occurs in a tramcar. W h e n the car starts suddenly, all the 
passengers are violent ly je rked backwards , bu t as the car goes o n they 
again assume the upright posi t ion, and maintain it until the car s tops 
suddenly, when they are all jerked forwards. The cristae o f the m e m ­
branous canals correspond to the passengers. The mechanism o f the 
horizontal nystagmus to the left after rotat ion o f the patient t o the right 
is shown in Figs. 174 and 177. 

Nys tagmus p roduced b y suddenly s topping the rota t ion o f a pat ient 
is known as 'af ter-nystagmus ' . The durat ion o f the horizontal 'after-
nys t agmus ' t o the left in a normal individual, due t o rota t ion to the 
right with the head erect, is f rom fifteen t o thir ty seconds—usually 
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superior canal on the right side—will be brought into the horizontal 
plane. Ro ta t i on in these latter posit ions, however , is apt t o p roduce 
unpleasant symptoms which m a y last for a day or more ; for this reason 
patients are usually tested with the head in the upright posi t ion on ly . 
Most people are accus tomed to turning in this way , as in waltzing. 

I f a patient is seated in a turning-chair wi th his head erect and is 
rapidly turned to the right then, on s topping the rotat ion, he feels as if 
everything were turning t o the left in the horizontal plane. I f the patient 
is rotated t o the right with his head bent 90° forwards, and if he raises 
his head after s topping the rotat ion, the entire surroundings seem t o 
topple t o the left. Thirdly, if during rotat ion t o the right he bends 
his head to the right shoulder and then raises it on s topping, everything 
in front o f h im seems t o tumble into the depths. Last ly, if wi th his 
head in the erect posi t ion he is rotated to the right and, on s topping. 

Fig. 178.—The method of testing the kinetic labyrinth employed by Tait and McNally. The 
patient is placed diagonaUy on the tilt table, one end of which is suddenly lowered. 

bends his head towards the right shoulder, everything seems t o fly at 
h im and he has a sensation o f falling backwards . 

Pointing Reaction,—As has been stated above , after rotat ion t o the 
right wi th head erect has been suddenly s topped, the pat ient feels that 
he is turning t o the left, i.e., he suffers f rom ver t igo. Point ing is a 
voluntary m o t o r ac t , and the point ing error is due t o ver t igo. In per­
forming the point ing test {see above) the patient therefore makes what 
he thinks is an appropriate correct ion, and so past-points t o the right. 
I f there is no ver t igo there is n o past-pointing. T h e durat ion o f the 
past-pointing and o f the ver t igo are the same, i.e., abou t twenty-foui 
seconds after the rotat ion has s topped. Past-pointing can occur in the 
three planes o f space—horizontal , frontal and sagittal. T h e plane oi 
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the past-pointing is a lways in the plane o f the ver t igo producing it, while 
the direction o f the past-pointing is oppos i te t o the direction o f the ver t igo. 

Falling Reaction.—The phenomenon o f falling after ear-stimulation 
m a y be regarded as a 'pas t -poin t ing ' o f the entire b o d y . After rotat ion 
with the head upright, the subject ive sensation o f ver t igo is in the hori­
zontal plane, and the individual feels that he is being ro ta ted o n his o w n 
vertical axis, as after waltzing. There is therefore no t endency t o fall. 
If, however , the subject ive sensation is one o f turning in the frontal 
plane, e.g., after rotat ion wi th the head bent backwards , the individual 
tends t o fall t o one side or the other. In all circumstances the past-
point ing and the falling are in the direction o f 
the s low componen t of the nystagmus, i.e., the 
direction o f the endo lymph m o v e m e n t . 

In order t o test the vertical canals, Ta i t 
employs his tilt table (Fig. 178) . A normal 
person kneels on the table and places his 
hands flat on the t o p . W h e n the table is 
tilted, no matter in which direction, the kinetic 
equil ibrium o f a normal person is 
perfect, p rov ided that the angle 
o f inclination is not t o o steep. 
On the other hand, if a patient 
wi th total loss o f function o f the 
vestibular labyrinth takes his 
place o n the table which is t i l ted 
forwards or backwards even 
through an angle o f only 10° or 
15° he is easily upset. 

Caloric Test.—The advantage o f 
the caloric test is that each ear can 
be tested separately. F o r the 
co ld caloric test, water at 65° F . 
should be used ; for the ho t caloric 
test, water at 112° t o 115° F . 
The douche-can containing the 
water is p laced approximate ly t w o 
feet a b o v e the ear t o be douched 
(Fig. 179) . A n ear nozzle is at­
tached to the tubing coming f rom 
the douche-can. The patient 's 
head is t i l ted 30° forward. The douching is carried ou t b y a nurse while 
the surgeon notes the onset o f nystagmus and an assistant, with the aid 
o f a watch , observes the number o f seconds f rom the beginning o f 
syringing t o the occurrence o f nys tagmus. In normal cases the calor ic 
reaction appears in from fifteen t o thirty seconds. In cases wi th granu­
lations, smafl po lyp i , etc. , the react ion m a y take f rom t w o t o three 
minutes. Douch ing is cont inued five t o ten seconds after the first 
appearance o f nys tagmus . T h e point ing and falling tests are then carried 
out . 

Fig. 179—Brünings' apparatus for production 
of caloric nystagmus. (For the sake of clear­
ness the figure of the assistant who holds 
the ear-piece has been omitted.) 
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Cold syringing o f the left ear causes a downward current in the endo­
l y m p h o f the superior canal f rom the c o n v e x i t y over the crista into the 
utricle (Fig. 180), and gives rise t o rota tory nystagmus t o the right—the 
slow or vestibular componen t being directed to the left. I f n o w the 
head be ti l ted so that the eyes l ook t o the ceiling, the horizontal 
canals b e c o m e vertical and the former ro ta tory nystagmus becomes hori­

zontal t o the right (Fig. 181). 
I f the fluid used be at b o d y 
temperature there is, o f course, 
no reaction. I f the vestibular 
apparatus be destroyed, or the 
vestibular nerve be paralysed, 
nystagmus cannot be induced b y 
syringing. W h e n ro ta tory nys­
tagmus to the right is p roduced 
in a normal person, he tends t o 
fall t o the le f t ; if n o w his head 
be turned 90° to the right, he 
falls forwards. The tendency t o 
fall is always in the direction o f 
the flow o f endo lymph . 

In cases in which there is a 
dry perforation o f the drumhead, 
or in which the caloric test has 
to be carried out with the patient 
in the recumbent posi t ion, the 
' c o l d a ir ' apparatus o f Dundas-
Grant wiU be found convenient . 
Ru t t in in such cases uses the 
Junker anaesthetic apparatus 
with ether vapour . 

Arm Tone Reaction. — W o d a k and Fisher have described the arm 
tone reaction ( A . T . R . ) . I t depends upon the fact that if the vestibular 

Fig. 180.—Mechanism of rotatory nystagmus pro­
duced by syringing the ear with cold lotion (semi-
diagrammatic) ; (1 ) Endolymphatic space of superior 
vertical canal; (2) Perilyrnph space ; ( 3 ) Crista and 
cupula of superior canal: the arrows show the direction 
of the endolymph current produced by the cold syring­
ing : (4 ) Cavity of utricle ; (5) Perilymphatic space of 
vestibule; (6 ) Central vessels and lymphatics in 
nucleus of labyrinth ; (7 ) Stapes. The large arrow 
shows the direction in which the cold is applied when 
the ear is syringed. 

Fig. 181.—Diagram to explain the caloric test with cold water. The left ear is being 
syringed with cold water, and the downward direction of the endolymph flow in the superior 
and lateral canals is indicated by the arrows in the three different positions of the head. 
(A) Normal upright position; (E) Head tilted 30° forward; (C) Head tilted 60° 
backward 

apparatus o f a normal individual is st imulated as, for example , b y syring­
ing with water, there occurs an alteration in the subject ive feeling o f 
weight on the t w o sides o f the b o d y . The individual is asked t o close 
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his eyes and t o ex tend b o t h arms horizontal ly before h im, in the posi t ion 
o f pronat ion. I f co ld water is used, the sinking is in the first instance 
on the syringed side ; if wa rm water, the reverse. The react ion endures 
from fifteen t o thir ty minutes. Dur ing this t ime there often occurs 
a reversal, bo th subject ive and ob jec t ive , in that the arm which at first 
felt the heavier n o w becomes the lighter and rises. 

Electrical Test.—The galvanic test affects not only the labyrinth bu t 
also the eighth nerve, and is o f impor tance in the diagnosis o f tumours 
o f this nerve. In destruction o f the labyrinth due t o labyrinthitis, and 
also in tumours o f the eighth nerve, there are deafness, nys tagmus and 
vert igo, wi th loss o f caloric react ion. In the former case (labyrinthitis) 
the vestibular nerve is still intact , and electrical st imulation produces 
normal or almost normal responses. In tumours o f the eighth nerve, 
however , the vestibular nerve itself is invo lved and does no t react t o 
galvanic stimulation. The patient is first o f all tested for spontaneous 
nystagmus. B o t h electrodes should be wrapped in gauze soaked in 
saline solution. The large flat e lectrode is held b y the patient—it is 
immaterial in which hand. The examiner elevates the upper eyelid o f 
the patient wi th the t h u m b o f one hand, while apply ing the ball 
electrode wi th the other hand t o the tragus so as t o push it into the 
external canal. The m o m e n t a react ion is observed, the assistant is 
notified and announces the mil l iamperemeter reading. Tak ing the figures 
o f McKenz ie , the normal reaction f rom the c o m b i n e d inner ear and nerve 
is : R i g h t ea r : ka thode 4 ma. , nys tagmus t o the r i g h t ; anode 4 ma. , 
nystagmus to the l e f t ; Left ear : ka thode 4 ma. , nys tagmus t o the le f t ; 
anode 4 ma. , nystagmus t o the right. The galvanic react ion is explained 
as f o l l o w s : tonic impulses f rom the right ear continual ly tend to draw 
bo th eyes to the left. I f the anode is applied t o the right ear, the 
function o f this ear is depressed and so a drawing o f b o t h eyes t o 
the right is p roduced , wi th consequent nys tagmus t o the left. The 
kathode has the opposi te effect. (No te that the galvanic react ion as 
described a b o v e sometimes causes so m u c h pain as t o render the me thod 
unreliable or even useless.) 

Bourgeois states that if in a normal individual the t w o poles o f 
a cont inuous current are applied one in front o f each ear, there is an 
inclination o f the head and t runk towards the posi t ive pole when the 
current reaches a sufficient strength—usually 5 ma. , though nys tagmus 
can usuafly be induced b y 3 ma . if the patient is made t o l o o k in the 
direction o f the qu ick componen t . The patient stands with heels together 
and eyes shut, while an assistant gradually increases the current until 
the reaction is obtained, and then diminishes the current t o zero. Dur ing 
the flow the patient experiences a feeble ver t igo wi th a lateral impulse 
toΛvards the posi t ive pole—an impulse which it seems pract ical ly impos­
sible t o resist. In hyper-excitabfl i ty o f the vestibular apparatus the 
reaction is obta ined with less than the usual number o f amperes. In 
hypo-exci tabi l i ty even 15 ma. faU to p roduce the slightest ver t igo while 
in some cases no reaction can be p roduced . 

Condensation and Rarefaction of the Air in the External Meatus (Com­
pression Nystagmus or Fistula Symptom).—This m e t h o d is o f use in 
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cases in which the b o n y wall o f the lateral semicircular canal has been 
eroded b y disease, with exposure o f the endosteum. The condi t ion is 
known as ' f istula ' o f the lateral canal. The reaction t o the fistula test 
presupposes a l ive or functioning labyrinth. The test is carried ou t 
as folloΛVS : an olive-shaped ear-piece is a t tached b y means o f rubber 
tubing to a valveless Politzer bag ; the ear-piece is fitted t ightly into 
the meatus. The patient is directed t o look straight forward. B y 
suddenly squeezing the rubber bag the air-pressure in the meatus is 
raised, and the pressure is t ransmitted t o the fluid in the labyrinth 
through the gap caused b y the erosion. B y releasing the bag wi thout 
removing the ear-piece the pressure in the meatus is diminished. T h e 
direction o f the nystagmus p roduced in this w a y cannot a lways b e 
accurately predicted, bu t the effect o f rarefaction is a lways the oppos i te 
o f that due to condensat ion. In the ' t y p i c a l ' fistula s y m p t o m , on 
compression, nystagmus is p roduced t o the diseased side—the slow 
m o v e m e n t being t o the opposi te side. In the ' r eversed ' fistula s y m p t o m , 
on compression the nystagmus is t o the healthy side, and the s low 
componen t t o the diseased side. (The reversed fistula s y m p t o m m a y 
be p roduced in cases o f undue mobi l i ty o f the stapes.) 

Examinat ion o f the cochlear and vestibular apparatus b y the methods 
described a b o v e is o f use, no t on ly in the diagnosis o f labyrinthine and 
intracranial lesions p roduced b y middle ear suppuration bu t also in the 
investigation o f tumours and vascular affections o f the brain. Staunton 
Wishar t points out t ha t : (1) Lesions o f the labyrinth and eighth nerve 
produce loss o f function o f bo th cochlear and vestibular apparatus. 
(2) Cerebellar lesions interfere with the function o f the vestibular 
apparatus, but leave the hearing i n t ac t ; in intracerebellar growths 
the interference with the vestibular function tends to be bilaterally 
symmet r i ca l ; further, the functions o f bo th vertical canal reflex-arcs are 
affected before those o f either horizontal canal. Jones and Fisher hold 
that, while a cerebral cortical area provides energy ' i n the r o u g h ' , the 
cerebeflum supplies the necessary synergy for bod i ly movemen t s . In 
order t o carry out a definite m o v e m e n t more than one muscle has t o 
contract if precision is t o be attained. Accord ing ly the cerebellar cor tex 
contains various centres, e.g., an outward-point ing, an inward-pointing, 
an upward-point ing and a downward-point ing centre for the upper 
extremity . W h e n an individual desires t o m o v e his upper ex t remi ty 
downwards and touch a certain point , the cerebral co r tex supplies the 
energy, bu t the necessary precision is furnished b y the cerebellum. The 
centres concerned in this particular m o v e m e n t are the outward- and 
inward-pointing centres for the corresponding ext remity . These t w o 
act against each other so that the arm is brought d o w n in a perfectly 
straight line even when the patient 's eyes are shut. Cerebellar cort ical 
representation is homolateral , the right side o f the cerebel lum supplying 
synergy for the right side o f the b o d y . The various centres have been 
more or less mapped out on the upper and lower surfaces o f the cerebellar 
hemispheres and in the vermis. I f the superior lobe is affected, the upper 
l imb is involved , and correspondingly wi th the inferior lobe and lower 
l imb. The superior vermis controls the shoulder girdle, and the inferior 
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vermis the pelvic girdle. (3) Lesions a b o v e the ten tor ium cerebelli , 
though they m a y be associated wi th occipi tal headache and ver t igo , 
d o no t alter the normal responses obta ined from the cerebel lum and the 
vestibular apparatus. 

Sea-sickness.—Gwynne Mait land states that sea-sickness is predomin­
antly o f vestibular origin and is due t o the m o v e m e n t o f the endo lymph 
mainly in the vertical semicircular canals. 

W i t h the except ion o f certain rare individuals and a few pathological 
cases (acquired deaf-mutes, p . 432) all normal ly const i tuted people are 
susceptible t o some definite t y p e o f m o v e m e n t . The mos t unpleasant 
m o v e m e n t is what is called ' c o r k s c r e w ' , i.e., when the seas are o n the 
b o w or quarter—a combina t ion o f roll and pi tch. Wha teve r the ship's 
m o v e m e n t m a y be the passenger can on ly partially counteract it b y 
bod i ly adjustment. H e is well advised, however , t o lie ' fo re and a f t ' 
for roll, or ' a t hwar t ' for p i tch, as in these posit ions it is the lateral and 
no t the vertical canals which are stimulated. 

The opinion has been advanced that the vestibular apparatus can 
have no relation t o sea-sickness because nystagmus has no t been observed 
in sea-sickness, while it a lways fol lows rota t ion in a turning-chair . 
Ro ta t ion , however , when conduc ted so as t o simulate the m o v e m e n t s 
o f a ship, can produce the syndrome o f sea-sickness wi thout any nystag­
mus. Vomi t ing is due t o reflex stimulation o f the vagal m o t o r fibres 
to the s tomach. 

Certain patients derive considerable benefit b y closure o f the eyes as 
they m a y be a contr ibutory factor in the produc t ion o f sea-sickness. 
Alternatively the eyes m a y be fixed on a b o o k . 

(The medical t reatment o f sea-sickness need not be discussed here.) 
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CHAPTER XXXIV. 

SYMPTOMS OF EAR DISEASE: OTOSCOPIC 
EXAMINATION: GENERAL THERAPEUTICS. 

SYMPTOMS OF EAR DISEASE. 

T H E mos t c o m m o n symptoms referable to the ear are : (1) Deafness ; 
(2) Discharge from the ear ; (3) Pain ; (4) Subject ive noises or Tinnitus ; 
and (5) Giddiness. In addit ion to these there m a y be symptoms 
indicating invasion o f the labyrinth or the intracranial contents b y 
disease. Spontaneous nystagmus, loss o f co-ordinat ion and balance, 
vomit ing, headache, rigors, and disturbances o f pulse and temperature 
are among the symptoms o f graver impor t . Before proceeding wi th the 
examination o f the ear, the presence or absence o f the a b o v e s y m p t o m s 
should be ascertained and their duration no ted . The condi t ion o f the 
nose and throat should also be invest igated. 

1. Deafness is the mos t c o m m o n s y m p t o m o f ear disease, and it 
may vary from a degree so slight as t o escape the not ice o f the patient, 
to comple te loss o f hearing. Certain anomalies o f hearing somet imes 
accompany the deafness ; thus, especially in cases o f middle ear deafness, 
the patient m a y hear much better in a noise, as for example when 
travelling in a railway carriage ; in some cases he apparently hears 
better than normal individuals in these circumstances. This condi t ion 
is called paracusis Willisii and it is found mos t typical ly in cases of 
otosclerosis. The sudden onset o f deafness m a y be due t o a plug o f w a x 
in the meatus or t o acute otitis media with effusion into the t ympan ic 
cav i ty . Deafness o f gradual onset is met with in otosclerosis which 
occurs as a rule between the ages o f eighteen and thir ty years and in 
the arteriosclerotic deafness o f old people . 

In other cases, hyperiesthesia acústica is met with, that is, a sensation 
o f pain on exposure to loud, and especially shrill, noises. The patients 
are usually o f a neurotic temperament . Much more rarely the patient 
complains o f diplacusis, the same tone being heard as notes o f different 
pi tch b y the right and left ears. Needless t o say this condi t ion is usually 
complained o f b y musical people . 

2. Discharge from the ear generally originates in the middle ear, but 
it m a y also c o m e from the external acoust ic meatus in cases o f dermatitis, 
boils, e tc . The discharge in chronic middle ear suppuration is usually 
very foul. In cases in which the inflammation is mainly in the Eustachian 
tube, the discharge is thick and stringy from the presence o f m u c h mucus 
There are numerous mucous glands in the Eustachian tube while in the 
tympanic cavi ty they are absent. 

3. Pain m a y be due t o inflammatory affections o f either the external 
or middle ear and is occasionally reflex, arising from inflammatory or 
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ulcerative condi t ions o f the pharynx or larynx, f rom affections o f the pos­
terior group o f paranasal air-sinuses, or perhaps mos t frequently of all 
from an embedded wisdom too th or from a carious molar in the mandib le . 

W h e n the pain is due t o an inflammatory condi t ion in the external 
ear, such as a boil , it is increased b y pufling the auricle, b y pressure 
over the tragus, or b y the act o f masticat ion, while the pain resulting 
from middle ear inflammation is aggravated b y any act , like sneezing, 
blowing the nose, or yawning, which tends t o increase the int ra tympanic 
pressure. In inflammation o f the mastoid process, the pain is felt 
behind the ear and is generally increased b y pressure over the painful 
area. Pain and swelling over the mastoid process m a y be due either 
to acute mastoidit is , a boil in the meatus, or in children t o an inflamed 
postauricular gland, the last-named condi t ion being as a rule secondary 
to pediculosis capitis or impet igo o f the scalp. 

4. Tinnitus Aurium, o r a subject ive sensation o f sound in the ear, is 
a very c o m m o n , and sometimes the only , s y m p t o m o f ear disease. 
Tinnitus m a y be regarded as a sign o f irritation o f the cochlear mechanism, 
just as pain is a sign o f irritation o f a sensory nerve. The sounds m a y 
be cont inuous or intermittent and they m a y be synchronous with the 
pulse. In cases o f otitis media pulsating noises are frequently me t wi th . 
The patient is sometimes conscious o f tinnitus during the whole o f his 
waking hours, or he m a y hear the noises on ly when in a quiet r o o m , or 
when in bed at night. Tinnitus m a y produce extreme depression and 
m a y render the patient unfit for work . The nature o f the sounds varies ; 
they m a y be described as buzzing, roaring, rushing, hammering, as being 
like the escape o f steam, the sound o f the sea, or o f befls, and so o n . 

Tinnitus m a y be me t with in any form o f ear disease and is also a 
s y m p t o m o f some general diseases which indirectly affect the ear through 
the circulation ; thus in renal affections, cardiac disease and anaemia it is 
a c o m m o n s y m p t o m . Certain drugs, such as quinine and the salicylates, 
frequently cause tinnitus, which is also met with in intracranial tumours . 

5. Vertigo is fairly c o m m o n in cases o f ear disease and must be looked 
on as a s y m p t o m o f irritation o f the vestibular apparatus. I t m a y in 
rare cases be produced merely b y the pressure o f cerumen against the 
drum membrane . I t is also met with in affections o f the middle and 
internal ear, especially in cases in which the b o n y wall o f the horizontal 
(lateral) semicircular canal is eroded b y disease. In this condi t ion giddi­
ness is experienced on s tooping or on suddenly turning the head. Neuritis 
of the vestibular nerve m a y be due to toxaemia. Tumours o f the eighth 
nerve and cerebellar lesions, such as abscess or tumour , also give rise to 
vert igo. Arteriosclerotic changes in the blood-vessels o f the brain arc 
a c o m m o n cause o f giddiness in old people . In some cases ver t igo is 
more or less constant ly present ; it is then rarely severe. 

OTOSCOPIC EXAMINATION. 

In examining the ear g o o d ifiumination is necessary. A n y fairly 
powerful l amp such as an electric bulFs-eye l amp, an incandescent gas 
mantle, an Argand burner, or a paraffin l amp wiU answer the purpose. 



302 D I S E A S E S O F T H E E A R 

Daylight m a y suffice if reflected into the ear while the patient sits at a 
window. The ordinary forehead mirror wi th a focal distance o f abou t 
six inches m a y be used, but better il lumination can be obtained b y means 
o f a smaller mirror with a shorter focus (four inches) ; this mirror m a y 
be fixed to a forehead band, or it m a y be held in the hand, in which case 
it is p rovided with a handle. The light is arranged on one side o f the 
patient 's head and slightly a b o v e the level o f his ear (Fig. 182). T h e 
patient is seated sideways to the surgeon w h o sits opposi te the ear t o be 
examined and reflects the light on i t ; but , before introducing the 
speculum, he should examine the mastoid process and note any abnor ­
mali ty, such as a scar, redness, oedema, e tc . H e should also inspect 
the mea tus ; this will enable him to detect any swefling or irritation 
o f the skin about the meatus, and will guide him as t o the size o f the 

speculum t o be used. In 
order t o see the drum 
membrane it is necessary 
to straighten the external 
audi tory meatus b y pulling 
the auricle upwards, ou t ­
wards and backwards . In 
infants, owing t o the non-
deve lopment o f the b o n y 
external meatus, the auricle 
has to be drawn downwards 
and backwards. In a con ­
siderable propor t ion o f cases 
these manipulations permit 
o f an inspection o f the 
meatus wi thout the use o f a 
s p e c u l u m . B u t w h e n 
vibrissse interfere with the 
v iew, or when the outer 
part o f the passage is slit­
like, as is frequently the 
case in elderly individuals, 
it is necessary t o make use 
o f the speculum. A metal 

instrument should be used, but it is immaterial what pattern is se lected. 
One with a bell-shaped mouth , such as Pritchard's , is preferable, as it is 
convenient t o handle and facilitates the introduct ion o f instruments ; on 
section the speculum m a y be circular or oval . T h e surgeon should prov ide 
himself with three or four different sizes to suit all ages. T o introduce 
the instrument, the auricle is pufled up b y the middle and ring fingers, 
and the speculum, held between the t h u m b and index finger (Fig. 182) , 
is gently inserted into the meatus ; if vibrissse obstruct the v iew, it 
is given a rotary m o v e m e n t . I t should no t be pushed in far enough 
to c o m e in contact with the b o n y meatus, as this part o f the canal is 
exceedingly sensitive. 

On looking into the meatus, the skin o f the posterior inferior meatal 

Fig. 182.—Otoscopio examination. 
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wall will p robab ly meet the eye first. In order t o inspect the drumhead 
it is necessary t o direct the gaze forwards and upwards as well as 
inwards. In health, the drum membrane presents a highly polished grey 
surface (Plate XVI, 1) o f which the posterior and upper part is dist inctly 
nearer the eye than the anterior and inferior. T h e colour alone is no t 
sufficient for the recognit ion o f the membrane ; the handle o f the malleus 
must also be seen. A t the upper end o f the handle, the lateral or short 
process is noted as a small project ion ; and running downwards and back­
wards from this, the handle o f the malleus appears as a whitish-yellow 
streak ending at a point , the u m b o , be low the centre o f the membrane . 
For purposes o f description the membrane is d ivided into four quadrants 
b y imaginary lines, one o f which is d ropped perpendicularly f rom 
the u m b o , while the other bisects this line at right angles (Fig. 183) . 
Ex tend ing downwards and forwards f rom the u m b o , the cone-shaped light 
reflex is seen. This is fairly constant in posi t ion, as the anterior inferior 
quadrant o f the membrane is the on ly part that is approximate ly at right 
angles t o the meatus and therefore in a 
posi t ion to reflect the light from the mirror. 
The reflex m a y b e absent owing t o the loss 
o f polish, or it m a y be altered in posi t ion 
b y changes in the curvature o f the 
membrane which , it will be remembered, 
is concave o n its lateral surface. In 
front o f and behind the short process 
t w o folds are seen on the membrane ; 
these are called the anterior and the 
posterior folds. T h e y are on ly ve ry 
slightly marked in the normal membrane , 
but become greatly exaggerated in cases 
of in-drawing (Plate XVI, 2 ) . Immedi ­
ately above the short process the 
membrana flaccida, or Shrapnell 's m e m ­
brane, fills the gap in the t ympan ic ring k n o w n as the no tch o f R iv inus . 

The translucency o f the drumhead varies considerably in health 
and, while the a b o v e description refers t o one o f average translucency, 
additional structures m a y be seen when the membrane is more transparent. 
The long process o f the incus is frequently observed ; it appears as a 
white line behind the handle o f the malleus and lying parallel t o it 
(Plate XVI, 1 ) , but extending along on ly abou t half its length. I t is 
sometimes seen t o end in a round spot which is the head o f the stapes. 
A t right angles t o this, and extending to the posterior margin o f the 
membrane, the tendon o f the stapedius muscle presents a similar 
appearance. In the lower and posterior quadrant a round shadow 
m a y be seen at the circumference o f the membrane , which corresponds 
to the niche leading to the fenestra rotunda. The centre o f the membrane 
is o f a pale-yel low colour due t o the p r o m o n t o r y shining through ; for 
it will be remembered that the p r o m o n t o r y is c o n v e x outwardly , while 
the membrane is concave : thus the inner wall o f the t y m p a n u m is 
much closer t o the membrane at the centre than at the circumference. 

Fig. 183.—Diagram of riglit tympanic 
membrane. (1) Anterior superior quad­
rant ; (2) Anterior inferior quadrant; 
(3) Posterior inferior quadrant; (4) Pos­
terior superior quadrant. 
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PLATE XVI 

VARIOUS APPEARANCES SEEN ON EXAMINATION OF THE DRUMHEAD. 

1. Normal right tympanic membrane. 

2 . Markedly indrawn left drumhead, with prominence of the anterior and posterior folds. The 
handle of the malleus is greatly foreshortened. 

3 . Left drumhead. Seromucous middle ear catarrh. Note the hair line at the upper margin 
of the exudate. 

4 . Right drumhead. Acute catarrhal otitis media. The superficial vessels are seen radiating from 
the handle of the malleus. 

5 . Right drumhead. Acute suppurative otitis media during influenza, with hiemorrhagic bulUe 

on the drum membrane. 

6. Right drumhead. Acute suppurative otitis media, with bulging of posterior superior quadrant. 

7 . From same patient as No. 6, showing appearances during healing process. 

8 . Right drumhead. Tuberculous otitis media with two perforations of the drumhead. 

9 . Chronic purulent otitis media, left ear, with anterior central perforation. Posteriorly the 
drumhead shows a chalk patch. 

1 0 . Chronic purulent otitis media, left ear, showing very large central perforation. 

1 1 . Chronic purulent otitis media, right ear, with granulations covering the posterior superior 
quadrant. 

1 2. Chronic purulent otitis media, right ear, with granulations and cholesteatoma. 

1 3 . Chronic purulent otitis media, left ear, showing large posterior marginal perforation and chole­
steatoma. 

1 4 . Perforation of Shrapnell's membrane (attic perforation), left ear, with cholesteatoma. 

1 5 . Kidney-shaped scar in right drumhead, resulting from former middle ear suppuration. 

1 6 . Results of chronic middle ear suppuration in right ear. Anteriorly there is a chalk patch in 
the drumhead, and posteriorly a large perforation, showing the entrance to the round window 
niche. 

1 7. Results of chronic suppuration in right ear. There is a large chalk patch in the drumhead, and 
a posterior marginal perforation, revealing the joint between the incus and stapes. 

1 8 Large retracted scar in left drumhead, resulting from former chronic suppuration. 

1 9 . Shows the same ear as seen in No. IS, after inflation. The scar is now bulged outwards towards 
the meatus. 

2 0 . Otosclerosis. The normal transparent left drumhead shows a pinkish tinge of the promontory 
In the region of the oval window. 
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Finally, it is occasional ly possible t o see the t ympan ic opening o f the 
Eustachian tube through the mos t anterior part o f the drumhead. Whi l e 
the normal membrane is readily recognized after a little pract ice , the 
beginner will experience considerable difficulty in distinguishing m a n y 
abnormal condit ions. In such cases, the short process and the handle 
o f the malleus should be looked for in the first instance, because, if these 
are seen, there is no doub t that the structure they lie in is the d rum 
membrane, however m u c h its appearance m a y be altered. W h e n , 
however , they are no t detected, the observer mus t a t tempt t o estimate 
the depth o f the structure at which he is looking. I f it is obv ious ly nearer 
the eye than the membrane , the appearances m a y be due to a po lypus , 
granulation, w a x , a foreign b o d y , or t o some project ion from the meatal 
wall. Finally, when the appearances are no t comparable wi th any 
condi t ion wi th which the observer is familiar, the ear should be syringed, 
as the presence o f even a ve ry little pus or a flake o f w a x or desquamated 
epithelium m a y be quite misleading and g ive rise t o an incorrect diagnosis. 

I t is convenient here t o describe some o f the more c o m m o n pathological 
condit ions found in the membrane . A minute perforation appears as 
a black spot , because, being smaU, the middle ear is no t lit up ; bu t a 
larger perforation is always clean-cut unless it is due t o t raumatism, in 
which case the edges m a y be ragged. A cicatr ix is usually ve ry trans­
parent and m a y appear hke a d ry perforation (Plate XVI, 18) ; bu t 
unless it is adherent t o the inner wall o f the middle ear it m a y readily 
be distinguished from a perforation b y means o f a Siegle's speculum. 
This is a speculum which expands into a small chamber and is c losed 
at its outer end b y a lens. A small ho l low peg , t o which a rubber ball 
wi th rubber tubing is at tached, is let in at the side. T h e speculum is 
introduced into the meatus which it should fit c losely ; the distal end 
o f the speculum should therefore be covered wi th a small p iece o f 
rubber tubing. On looking through the lens an enlarged v iew o f the 
drumhead is obta ined. I f the rubber ball is n o w alternately compressed 
and released, the air in the chamber and external audi tory meatus will 
be alternately condensed and rarefied. In the case o f a cicatr ix each 
m o v e m e n t o f the rubber ball makes it flap in and out (Plate XVI, 18, 19), 
while a perforation shows no m o v e m e n t , though, if the middle ear is n o t 
quite dry, some secretion m a y be sucked ou t through the perforat ion. 

A n indrawn membrane presents characteristic appearances (Plate XVI, 
2 ) ; the short process is prominent and causes the anterior and posterior 
folds t o be ve ry m u c h exaggerated, especially the latter, which fre­
quent ly present a sickle shape. T h e hammer handle is foreshortened 
and rotated, so that it lies in a more backward direction than usual, and 
the greater part m a y actually be hidden behind the posterior fo ld . T h e 
change in direction o f the handle brings the u m b o into the upper half 
o f the membrane ; and, finally, the altered curvature o f the drumhead 
displaces the light reflex which accordingly appears as a mere spot o f 
light at the periphery. 

Other pathological condi t ions will be described later. 
Inflat ion.—To comple te the examinat ion o f the ear, it is necessary 

to t ry the effect o f inflation o f the middle ear cav i ty . B y this is meant 
20 
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driving air through the Eustachian tube into the t y m p a n u m . This 
procedure is important in diagnosis and prognosis, and also as a me thod 
o f t reatment. I t is o f importance in diagnosis, in that it gives information 
as to the pa tency o f the Eustachian tube, it demonstrates the presence 
o f abnormal secretions within the middle ear cav i ty and, finally, it gives 
information as t o the site o f the lesion b y its effect on the acui ty o f hearing. 
I t is o f value in prognosis, as this depends largely on the immediate 
improvement o f hearing after inflation and on the length o f t ime the 
improvement lasts. Its applicat ion as a method o f t reatment will be 
considered later. 

Inflation m a y be performed b y Valsalva 's experiment , b y Poli tzer 's 
me thod or one o f its modifications, or b y means o f the Eustachian catheter. 
In Valsalva 's experiment the patient closes bo th nostrils and makes a 
forced expiration with his mou th shut. I f the Eustachian tube is patent , 
air passes into the t y m p a n u m , and the patient feels a crack, or a 
sense o f fullness in the ears. I f the membrane is inspected during 
inflation, it is seen to m o v e if there is nothing to interfere with its 
mobi l i ty . Valsalva's experiment is not always successful, even when 
the tubes are patent, and one o f the other methods should generally 
be employed . 

Politzer 's method is carried out b y means o f a Poli tzer bag, the nozzle 
o f which is protected b y a small piece o f rubber tubing, which should 
be changed for each patient. The nozzle is inserted into one nostril, 
and bo th nostrils are then t ightly closed b y the finger and t h u m b o f the 
surgeon's left hand, the bag being held in his right hand. The patient, 
w h o has previously taken a sip o f water into his mou th , is n o w told to 
swallow, and the m o m e n t he does so the bag is forcibly squeezed. The 
mos t effective m o m e n t at which to compress the Politzer bag is that at 
which the larynx rises at the beginning o f degluti t ion. This can easily 
be ascertained b y watching the patient 's neck. Part o f the air thus 
driven into the nose will pass into the middle ear on each side through 
the Eustachian tubes, unless they are very much b locked . Various 
modifications o f Politzer 's method have been suggested and, as they 
are less forcible, m a y be advantageously applied in the first instance. 
Hol t ' s modification consists in merely puffing out the cheeks during the 
compression o f the bag. Gruber suggested making the patient say the 
word ' b u c k ' . In the case of children, the bag m a y be compressed during 
the act o f crying. 

W h e n Politzer 's method fails, or it is desired to inflate one ear on ly , 
catheterization must be employed . The Eustachian catheter is a tube 
o f metal or vulcanite, o f which the inner end is curved, while the outer 
ext remity is expanded to permit the insertion o f the nozzle o f a Poli tzer 's 
bag, and is also provided with a ring which points in the same direction 
as the beak. Catheters vary in calibre and in the amount o f curve , and 
the surgeon should be provided with at least three different sizes. Before 
using the catheter, the hearing o f the ear under examinat ion should be 
tested b y the whisper or conversat ion vo ice (p . 277) and the nose should 
be examined to see if there is any obstruct ion o f the passage ; and in 
the case o f sensitive or nervous individuals, it will render the procedure 
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m u c h less disagreeable if a p robe , dressed wi th co t t on -woo l and d ipped 
in 10 per cent solution o f cocaine , has been previously passed once or 
twice along the lower part o f the nasal cav i ty . F o r the passage o f the 
catheter, the patient should be seated wi th head erect, while the surgeon 
stands opposi te h im and a little t o the right. A n auscultating tube 
connects the surgeon's ear wi th that o f the patient . This is a rubber 
tube, p rov ided with an ear-piece at either end, one being white and the 
other b lack. T h e surgeon reserves the wählte one for his o w n ear, and 
the other should always be cleaned after use. The surgeon places a 
Politzer bag under the left armpit , wi th the b a g t o the f r o n t ; it is thus 
readily grasped when required. H e holds the catheter be tween the 

Fig. 184.—Introduction of Eustachian catheter Fig. 185.—Introduction of Eustacliian catheter. 

finger and t h u m b o f his right hand and gent ly tilts up the poin t o f the 
patient 's nose with his left t humb , while he gives support t o that hand 
b y resting his fingers upon the patient 's forehead {Fig. 184) . T h e po in t 
o f the catheter is n o w int roduced in to the nose ; as soon as it is within 
the nostril, the right hand, which was previously at a lower level than 
the beak, is raised until the catheter assumes a horizontal posi t ion, 
when it is pushed gent ly backwards a long the floor o f the nose until 
it impinges on the posterior wall o f the nasopharynx {Fig. 185) . T h e 
surgeon then steadies the catheter b y catching ho ld o f it be tween the 
t humb and index finger o f the left hand at the po in t where it enters the 
nose ; in the subsequent m o v e m e n t s the catheter is a l lowed t o slip through 
his finger and t h u m b which remain stationary. T h e catheter is nex t 
rotated through a right angle medial ly and is wi thdrawn until i t ca tches 
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on the posterior free margin o f the septum. Finally it is rotated through 
t w o right angles, or a little more , in a lateral direction, and this 
manceuvre should bring the poin t o f the catheter t o the m o u t h o f the 
Eustachian tube, and the ring at its outer end should be directed towards 
the lateral canthus o f the patient 's eye . 

I t m a y be advisable for the sake o f clearness t o recapitulate short ly 
the stages o f passing the catheter : (1) In t roduce the beak o f the 
catheter into the nostril (Fig. 1 8 4 ) : (2) Raise the catheter to the hori­
zontal plane ; (3) Push it straight back until it impinges on the wall 
of the nasopharynx (Fig, 1 8 5 ) ; (4) R o t a t e it through a right angle 
med ia l ly ; (5) Wi thd raw it until it hitches on the free posterior mar­
gin of the s e p t u m ; (6) R o t a t e it through t w o right angles in a 

downward and lateral direction 
(Fig, 186) . 

The beak o f the catheter is 
then in posi t ion. The surgeon 
n o w takes the bag in his right 
hand, and, introducing the nozzle 
into the expanded end of the 
catheter, squeezes the b a g ; air 
should then pass into the middle 
ear and the auscultatory phen­
omena must be observed. W h e n 
the tube is patent, air passes 
freely into the middle ear and is 
heard through the auscultation 
tube as a definite b lowing sound. 
W h e n the tube is partially obstruc­
ted the sound is less distinct. I f 
there is fluid in the middle ear 
faint cracklings m a y be heard. In 
m a n y cases of perforation the sound 
appears much closer, a lmost as if 
the air had passed direct into the 
observer 's ear ; but if the perfor­
ation is quite small a whistling 
sound is p roduced . 

Difficulties in the Passage of the Catheter.—If the nostril on one side 
is b locked , the catheter m a y be passed through the opposi te nostril ; 
on ly one rotation is then required, and an instrument with a longer beak 
must be selected. I f the nasal passages are free, and if cocaine is used 
in the case o f sensitive individuals, it is not difficult t o pass a catheter ; 
beginners, however , frequently make the mistake o f pushing it well 
into the nose before raising it t o the horizontal posit ion, wi th the result 
that the beak passes a b o v e the level o f the inferior concha , whereas it 
ought t o be kept along the floor o f the nose. Another difficulty is pro­
duced b y t o o m u c h handling o f the catheter when it has passed into the 
nasopharynx ; this often causes spasm o f the soft palate and locking o f 
the catheter. In such cases a pause must be made until the spasm has 

Fig. 186.—Introduction of Eustachian catheter. 
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subsided. Occasionally the catheter is correct ly passed, bu t there is 
difficulty in driving air into the tube . In such cases the patient should 
be asked t o swal low and the bag must be compressed at the m o m e n t o f 
swallowing ; this will frequently enable the air t o pass, bu t if it still 
does no t d o so, the question arises as t o the desirability o f employ ing 
bougies . A s a rule these instruments are unnecessary, bu t in some cases 
air passes more readily after their use. The bougie is in t roduced through 
the catheter after the latter is in posi t ion, ink-marks having been 
previously made o n it t o show when its end has reached the beak o f the 
catheter, and also at points half an inch, one inch and one and a half 
inches b e y o n d this. The bougie should no t be passed more than one 
inch into the Eustachian tube ; in other words , it should no t be passed 
b e y o n d the third ink-mark. 

There are several other methods o f passing the catheter, bu t that 
described a b o v e is the mos t rehable and generally the easiest. Some 
authorities prefer t o make on ly a single rotat ion laterally after the 
posterior wall o f the pharynx has been reached ; the poin t o f the catheter 
is then drawn forward over the cushion o f the Eustachian tube to 
its mou th . Another me thod is t o use the soft palate as the guide 
for the distance that the catheter has t o be withdrawn. 

After inflation has been carried ou t b y one or other o f the me thods 
just described, the hearing must again be carefully tested and the results 
noted . 

The respective merits o f inflation b y politzerization and b y catheteriza­
t ion must n o w be considered. Poli tzerization is easier t o carry out , is 
less disagreeable to the patient, and an intelligent person can d o it for 
himself if it is necessary for treatment, while it is a lmost the on ly me thod 
that can be employed in children. I t has, however , the disadvantage 
that its effect cannot be l imited t o one ear, so that, if used constant ly in 
a case where one ear alone is affected, it m a y cause stretching and slacken-
o f the drumhead on the healthy side, with resulting impairment o f hearing. 

The advantages o f the catheter over Poli tzer 's me thod are : that the 
act ion can be confined t o one ear, the force o f the inflation can be much 
more readily regulated, and the auscul tatory phenomena be m o r e easily 
observed . 

GENERAL THERAPEUTICS. 

Syr inging the Ear .—The mos t useful t y p e o f syringe for this purpose 
is o f brass or plated or rustless steel. I t is practicaUy impossible for a 
patient t o syringe his o w n ear efficiently. A n y compe ten t person m a y , 
however , after a little training, learn t o carry out this simple procedure . 
Sterile saline solution o f borac ic lot ion ( 1 - 4 0 ) , warmed t o a comfor tab le 
temperature (100° F . ) , should be made use o f for syringing. After filling 
the syringe, bubbles o f air must b e expel led b y pressing on the pis ton 
while the poin t o f the syringe is raised. T h e patient should be seated ; 
a towel is laid over his shouldei , and a b o w l is held immedia te ly be low 
his ear and in close con tac t wi th the skin, t o ca tch the lo t ion. The 
auricle is pulled upwards and backwards , and the fluid is injected along 
the upper wall o f the meatus (Fig. 187), the parts being well iUumined 



310 D I S E A S E S O F T H E E A R 

b y direct or reflected light. Excess ive force must no t be exerted. In 
a t tempting t o r emove hard w a x which will no t c o m e away easily, it is 
advisable t o soften the mass first b y the instiflation o f a lukewarm 
saturated solution o f bicarbonate o f soda. 

Intratympanic Syringing,—It is sometimes desirable t o syringe the 
middle ear directly—for example , in cases o f att ic suppuration or o f 
perforation extending to the annulus tympanicus . T h e me thod was 
introduced b y Schwartze. In t ra tympanic syringing should be undertaken 
on ly b y a trained otologist , as injury t o the stapes and oval w indow 
or t o the facial nerve m a y result from the unskflful use o f this m e t h o d . 
Har tmann 's or Milligan's instrument m a y be employed ; the former c o n ­
sists o f a fine cannula, bent up at one extremity, and with a piece o f rubber 
tubing, terminating in a small rubber ball, at tached t o the other end. The 

instrument is sterilized, 
and fifled with warm 
sterile saline solution. 
The point o f the cannula 
is then introduced into 
the t y m p a n u m through 
the perforation, under 
guidance o f the eye , and 
the lot ion is s lowly 
squeezed out o f the bafl. 
The process m a y be re 
peated three o r four 
t imes. Finally, inflation 
o f the ear should be 
carried out , par t ly t o 
expel the fluid remaining 
in the t y m p a n u m , and 
partly t o obvia te the 
giddiness which is gener­
ally p roduced . 

T h e ear should be 
dried in every case after 
syringing. W h e n the 

syringing is carried out at home , the drying should be left entirely t o 
the patient. The non-luminous end o f a ma tch is dressed wi th co t ton­
woo l ; it is then passed deeply into the meatus, the auricle being pulled 
upwards and backwards b y the patient w h o passes his other hand round 
the back o f his head and so grasps the hel ix. The w o o l is sterihzed and 
stored in a glass bot t le , enough being r emoved on each occas ion b y a 
pair o f forceps, the ends o f which have been previously passed through 
a flame. 

Introduction of Medicated Solutions into the Meatus.—Among the 
drugs mos t c o m m o n l y employed for instillation into the meatus are 
carbolized glycerin, rectified spirit, peroxide o f hydrogen in solution 
and menthol in liquid paraffin. These solutions, with the except ion of 
the rectified spirit, should be slightly warmed before use. T h e method 

Fig. 187.—Syringing the ear. 
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o f introduct ion is simple : the patient bends his head t o one side, the 
affected ear being uppermost ; the auricle is pulled upwards and back­
wards, and about ten drops are poured into the meatus from a small 
(sterilized) teaspoon ; the tragus is pressed immediate ly afterwards t o 
drive the fluid inwards and expel air-bubbles. After the lapse o f abou t 
five minutes the fluid is aUowed t o escape and the ear is dried, unless 
more than a temporary act ion is required, in which case a pledget o f 
co t ton-wool is inserted into the meatus t o prevent the escape o f the drug. 

Insufflation of Powders.—Some cases o f otorrhoea are m u c h benefited 
b y the use o f powders . The me thod o f emp loymen t is as follows : after 
the ear has been syringed and dried, the powder is b lown in b y an 
insufflator with a fine straight nozzle , on ly a sufficient quant i ty o f 
powder being used to form a thin film. 

Caustics m a y be employed t o dest roy small granulations or the s tumps 
o f po lyp i . The electric cautery, a bead o f ch romic acid fused on a p r o b e , 
or solid silver nitrate m a y be used for this purpose. T h e caustic should 
be applied under guidance o f the eye . I f t o o wide an area is burnt , the 
act ion can be s topped at once b y the instillation o f a solution o f chloride 
o f sodium when nitrate o f silver has been used, and o f b icarbonate o f 
sodium in the case o f chromic acid. 

Anaesthesia in Aural Operations.—For major operations a general 
anaesthetic is usually required, while for minor operat ions local anaesthesia 
is generally sufficient, excep t when dealing wi th nervous children. 

A watery solution o f cocaine has bu t little effect in the ear. Bona in ' s 
or Blegvad ' s formula (see A p p e n d i x ) will, however , be found more useful, 
for it is o f service even in inf lammatory condi t ions . I t is applied b y 
means o f a small piece o f co t ton-wool d ipped in the mixture and packed 
against the tympan ic membrane b y the insertion o f further pledgets of 
co t ton ; the anaesthetic should remain in posi t ion for fifteen minutes . 
A more comple te anaesthesia m a y be obta ined b y injecting a 0*5 per 
cent solution o f novoca in (containing a few drops o f a solution of 
adrenalin chloride, 1-1000) under the skin at the upper and posterior par t 
o f the meatus. This is done under guidance o f the eye b y means o f 
Neumann 's syringe. A little pract ice is required before a successful 
injection can be made . The procedure has been extended, and Neumann 
and Alexander state that they have performed radical operat ions on 
the ear painlessly b y this me thod . In such cases some o f the solution is 
also injected be low the periosteum over the mastoid process (see p . 344) . 

Operations.—Most instruments constructed for use in the external 
acoust ic meatus are bent at an angle o f rather ove r 90° , wi th the ob jec t 
o f bringing the hand be low the line o f vision when the instrument is 
being used. During the routine examinat ion o f the ear, a pair o f angled 
forceps, such as Poli tzer 's , should be at hand t o r emove shreds o f epithelium 
or flakes o f w a x . Probes o f t w o kinds are also requi red : the one fairly 
stout, ending in a screw thread which m a y be dressed wi th co t ton -woo l and 
employed as a m o p ; and the other slender, for use as an aid t o diagnosis. 
I t is also advisable t o have a set o f knives, curettes and hooks which 
can be fixed in a c o m m o n handle. A useful form o f knife for incising 
the membrane is one with a small sickle- or d iamond-shaped b lade . 
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while for incision o f furuncles in the meatus a t e n o t o m y knife is well 
suited. Various forms o f aural snares have been devised, o f which Wi lde ' s 
pattern, or one o f its modifications, is p robab ly the best. I t is threaded 
with fine copper wire. In dealing with polypi t o o small t o be snared, 
a ring knife or curette m a y be used. Doub le curettes m a y also be 
emp loyed for this purpose. 

Rarefaction and Condensation of Air.—The value o f rarefaction and 
condensat ion o f the air in the meatus as a means o f diagnosis in eliciting 
vestibular nystagmus, and in distinguishing between cicatrices and 
perforations, has already been discussed. 

As a me thod o f treatment it is less important , though at one t ime it 
was greatly in vogue , especially for the relief o f tinnitus and in chronic 
adhesive processes in the middle ear. F o r this purpose Delstanche's 
rarefacteur m a y be used, or, if ve ry rapid alternations are desired, an 
air-pump driven b y an electric m o t o r m a y be obta ined. 
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CHAPTER XXXV 

DISEASES OF THE EXTERNAL EAR AND 

AFFECTIONS OF THE DRUMHEAD. 

CONGENITAL MALFORMATION OF THE AURICLE. 

M A L F O R M A T I O N o f the auricle and congenital meatal atresia (Fig, 188) 
are due t o maldevelopment o f the first pharyngeal cleft and the first and 
second visceral arches. The 
tympanum, malleus and incus 
are also involved . Several 
varieties o f auricular deformity 
are described, varying f rom 
slight cases, such as pointed 
or Darwinian ears, t o total 
absence o f the external ear. 
In marked cases o f meatal 
atresia the t ympan ic mem­
brane is defective or even 
absent. The meatal atresia 
itself m a y be membranous or 
b o n y . (As the ot ic vesicle, 
from which the membranous 
labyrinth is formed, develops 
earlier than, and quite inde­
pendent ly of, the external and 
middle ears, the labyrinth is 
usually normal in these cases.) 
The condi t ion is as a rule 
unilateral. Facial p a r e s i s , 
maldevelopment o f the man­
dible, hemia t rophy o f the 
face and other congenital 
deformities are not infrequently associated wi th microt ia and meatal 
atresia. Hearing tests usually show the results obta ined in lesions of 
the sound-conduct ing apparatus (p . 278) bu t even in bilateral cases, the 
human voice is, as a rule, heard well enough t o al low the patient 's speech 
to deve lop . Operat ion in unilateral cases is on ly called for when otitis 
media and mastoiditis are present on the affected side. In other 
unilateral cases the improvement in hearing is not sufficient t o just ify 
operat ion (Alexander) . In bilateral cases operat ion is indicated on ly if 
deafness is marked and if radiographs and functional examinat ion shoΛv 
that the labyrinth is heal thy. 

Fig. 188.—Congenital malformation of auricle and 
atresia of meatus. 
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DEFORMITIES AND DISEASES OF THE AURICLE. 

Outstanding Auricle.—At times patients make complaint o f undue 
prominence o f the auricle. In these cases a plastic operat ion m a y be 
performed as follows : A lozenge-shaped area o f skin is r e m o v e d from 
the posterior aspect o f the auricle and f rom the mastoid process ; the 
raw surfaces are then brought into contac t , and the edges o f the skin 
are sutured (Fig. 189, a). In cases with more extreme displacement 
Rutt in 's operation should be performed. The auricle is pressed against 
the side o f the head, and a curved incision made in the masto id region 
corresponding t o the posterior limit o f the auricular contac t (Fig, 189, ft, 
curved line D Ε F). This incision is parallel t o the retro-auricular g roove . 
A second curved incision is nex t made on the posterior surface o f the 
auricle (Fig. 189, b, curved line A B C ) , and the crescentic flap is dis­
sected forwards for a short distance. The upper extremities o f the 
t w o curved incisions are n o w united b y a horizontal cut , as are also 
the t w o lower ends, and the included skin and subcutaneous tissue are 
removed (Fig, 189, c ) . T h e auricular flap is n o w drawn backwards and 
united b y stitches t o the edge o f the mastoid incision. T h e auricle is 
thus drawn back and it is kept in its new and improved posi t ion b y 
dressings and a bandage until the w o u n d has healed. 

Fig. 189.—(a) Operation for outstanding auricle of moderate degree. The dotted lines 
show the lozenge-shaped area of skin to be removed. (&) and (c) Ruttin's operation for correc­
tion of extreme degree of outstanding auricle. See text. 

Fistula Auris Congenita.—This is an opening which, when present, is 
usually found in front o f the helix or tragus and leads to a fine blind 
canal. The orifice m a y b e c o m e b locked , with the result that a fluctuating 
tumour forms. The fistula is the remains o f the outer or lateral part 
o f the first branchial cleft. Abscess formation m a y occur . Treatment 
consists in the excision o f the fistula. 

Haematoma Auris m a y result from injury ; for example , it is no t 
u n c o m m o n l y me t with among boxers and R u g b y football players. I t 
m a y also occur in the case o f insane persons and the aged. A n effusion 
o f b lood occurs under the perichondrium and forms a sweUing on the 
lateral or anterior surface o f the auricle which m a y have a bluish t inge 
{Fig, 190) . In t raumatic cases considerable pain is experienced. 
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Suppuration m a y take place, resulting in destruction o f cartilage, and 
finally in shrivelling o f the auricle. I f uncompl ica ted b y inflammation, 
the serum becomes absorbed, bu t a certain amoun t o f permanent 
thickening remains. W h e n suppurat ion occurs the abscess should be 
opened and drained. 

T R E A T M E N T . — I n the early stages, before coagulat ion o f the b l o o d has 
taken place, aspiration is often serviceable, but m a y have t o be repeated, 
owing t o further accumulat ion o f b l o o d . Krüger r ecommends painting 
with iodine, aspiration, moulding a thin layer o f co t ton -woo l over the 
parts, and finally painting wi th co l lod ion . I f the pat ient is seen at a 
later stage, free incision and evacuat ion o f the haematoma is p robab ly 
the mos t satisfactory treatment. The c lo t is r emoved with a curette, 
and the incision closed excep t for a small opening which admits the end 
of a catheter connec ted t o an evacuat ion p u m p which removes the 
accumulated b l o o d . Sterile vaseline is 
applied over the auricle and adjacent skin. 
A mould , filled with plaster-of-Paris cream, 
is n o w placed over the ear and, as the 
plaster hardens, the catheter is gently 
wi thdrawn. T h e cast is r emoved b y frag­
mentat ion wi th dental forceps in ten days 
(Pa lmer) . 

Perichondritis o f the auricle m a y be 
due t o a haematoma becoming infected 
wi th micro-organisms, or t o the extension 
o f an infection f rom a furuncle on the 
posterior meatal wall , bu t is m o s t fre­
quent ly seen after the radical mas to id 
operat ion. In post-operat ive cases the 
causal organism is usually the B. pyocya-
neus, and the aural pus in such cases has 
frequently a green t inge. T h e condi t ion 
manifests itself, as a rule, on the tenth d a y after operat ion : it is 
characterized b y severe pain in the ear, accompanied b y a rise o f t em­
perature ; the auricle rapidly becomes swollen and dusky in co lour 
and its normal contour is lost, the swelling being apparent on bo th 
its surfaces. A s the suppuration progresses, necrosis o f the cartilage 
takes place, with the result that the auricle finally shrivels. 

T R E A T M E N T consists in early free incision and drainage and, when 
the cartilage is affected, it should be pierced, and a drain passed through 
the auricle f rom front t o back . I ch thyo l and distiUed water in equal 
parts should b e painted ove r the inflamed part , and the mastoid 
cav i ty should b e swabbed ou t wi th a 2 per cent solution o f silver 
nitrate. 

Herpes Zoster Auricularis.—.See p . 423. 
Various skin diseases m a y affect the auricle. Their t reatment must 

be carried ou t on general principles and wifl no t be discussed here. 
Malignant Disease of the Auricle.—This subjec t is dealt with in 

Chapter XL, 

Fig, 190.—HsBmatoma of auricle. 
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T H E E X T E R N A L M E A T U S . 

Furunculosis .—Furuncles m a y be found in the external acoust ic 
meatus and m a y be restricted to this part, or be associated with boils in 
other parts o f the b o d y . T h e y generally occur in debilitated persons 
and in diabetics, but are sometimes me t with in healthy individuals. 
Furunculosis is due to the infection o f hair follicles or sebaceous glands 
b y s taphylococci which m a y gain entrance from wi thout as the result 
o f scratching, or from within in a case o f middle ear suppuration. The 
furuncle m a y develop in the superficial layers o f the skin, or it m a y be 
more deeply seated. Several furuncles m a y be present at the same t ime, 
and there is a great t endency to recurrence. 

S Y M P T O M S . — F u r u n c l e s are associated with severe pain in the ear and, 
if there is sufficient swelling to occlude the meatus, deafness m a y also 
be present. In their superficial form they present a small, red, c i rcum­
scribed and very tender swelling on the skin o f the external meatus. 
W h e n they are more deeply seated, the swelling is more diffuse and o f 
the same colour as the rest o f the meatus. W h e n the boil is situated 
on the anterior or inferior wall o f the cartilaginous meatus, movements 
o f the j a w considerably aggravate the pain : swelling o f the lower eyelid, 
if present, is characteristic o f furunculosis in this posi t ion. ( In the 
zygomat ic t ype o f mastoiditis (see p . 338) there is often swelling o f the 
upper eyelid.) W h e n the boils are situated on the posterior wall , close 
to the b o n y meatus, the auricle m a y become erect and oedema m a y 
appear over the mastoid process. I f this is associated with discharge 
from the ear, it m a y be very difficult t o decide whether the signs are due 
to the presence o f a boil or t o inflammation o f the mastoid process. In 
making a differential diagnosis between furunculosis o f the external 
meatus with cellulitis (and consequent swelling) in the retro-auricular 
g roove on the one hand, and acute suppurative otitis media with mastoid­
itis on the other, the foflowing points should receive attention : (1) A 
history o f recent co ld in the head or influenza is in favour o f otitis media 
and mastoiditis, Λvhile a history o f s taphylococcal infection in some other 
part o f the b o d y is suggestive o f furunculosis. (2) Careful o toscopio 
examinat ion m a y reveal the presence o f a boil on the posterior or superior 
meatal wall . As a rule, however , the walls o f the meatus are so SAVol len 

that o t o s c o p y gives little assistance. (3) The discharge in furunculosis 
is thick and scanty, while in otitis media it is more profuse and n m c o -
purulent. (4) In furunculosis there is great pain on puffing the auricle 
and meatus, bu t in mastoiditis this pain is absent or less marked . (5) 
The hearing in the affected ear is better in furunculosis than in mastoidit is : 
in the latter the hearing distance for the conversat ion vo ice is as a rule 
reduced to three or four feet. W h e n testing the hearing, it is useful 
to insert into the meatus past the swoflen parts an aural speculum (infant 
size). I f no otitis is present the hearing o f the patient should be restored. 
(6) I t is important t o differentiate the points o f tenderness peculiar t o 
the presence o f a furuncle. T h e y are (a) over the tragus, (b ) be low and 
medial t o the lobe o f the ear, and (c ) along the anterior border o f the 
mastoid process. W h e n mastoiditis requires to be differentiated, pressure 
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should b e made along the posterior border o f the mas to id b o n e and over 
the antrum, though this latter po in t can b e c o m m o n t o b o t h condi t ions . 
(7) I f on puncturing the retro-auricular swelling wi th a h y p o d e r m i c needle 
and syringe, pus is obta ined on wi thdrawing the plunger a lmost immedi­
ately after the skin has been pierced, the case is one o f furunculosis. 
If, on the other hand, the needle has t o b e pushed on till b o n e is reached 
before pus is wi thdrawn, the condi t ion is one o f mastoidit is . (8) In 
otitis media a whistling or bubbl ing sound m a y b e p roduced if the patient 
performs Valsalva 's experiment , thus point ing t o the presence oi a per­
foration o f the drumhead. (9) A g o o d radiogram o f the ear is o f assistance 
if i t shows the presence o f wel l -developed air-cells on the affected side. 
I t must no t be forgotten that b o t h furunculosis o f the meatus and 
mastoiditis m a y be present at the same t ime. T h e differential diagnosis 
is often extremely difficult, and in such cases it is bet ter t o treat the 
condi t ion as one o f mastoiditis and t o operate accordingly . 

T R E A T M E N T . — In the milder cases palliative measures m a y be adop ted 
to relieve the pain. Alumin ium acetate solution (8 per cent) on a wick 
of gauze, frequently gives rel ief : 10 per cent Ichthyol in glycerin m a y 
also be emp loyed on a strip o f gauze and changed frequently. Noltenius 
advises d ry heat applied b y means o f the SoUux lamp or b y a half-watt 
electric l amp through an opening cut in a cardboard shield. I f the pain 
is at all severe, relief will qu ick ly be obta ined b y incising the furuncle 
deeply from within outwards wi th a t e n o t o m y knife. General anaesthesia 
(ethyl chloride) should be used. F o r after-treatment, instillations o f a 
solution o f peroxide o f hydrogen should be e m p l o y e d along wi th gentle 
syringing, in order t o cleanse the meatus ; thereafter the canal should 
be gent ly packed with a strip o f gauze soaked in one o f the a b o v e solut ions. 
W h e n the boils have healed, an a t t empt mus t b e m a d e t o sterilize the 
skin lining the meatus, in order t o prevent recurrence. F o r this purpose 
instillations o f a solution o f corrosive sublimate in a lcohol (1 -2000) are 
t o b e r ecommended . If, in spite o f every care, recurrence takes place , 
a vacc ine (preferably autogenous) m a y b e used wi th advantage . T h e 
general health mus t also be at tended t o . In recurring boils in the ear, 
rest in b e d and tonic t reatment are s t rongly advised, fol lowed b y a 
hol iday. 

Diffuse Inflammation of the Meatus.—This is generally secondary t o 
suppuration in the middle ear, and m a y then be associated wi th the 
presence o f the fusiform bacilli and spirochaetae o f Vincen t (Cheatle). 
In such cases the discharge is profuse and foetid and the meatal walls 
and the periot ic glands are swollen. T h e local applicat ion o f a 10 per 
cent solution o f sulph-arsphenamine is r ecommended . Otitis externa 
m a y also result f rom mechanical and chemical irritants. Occasional ly 
diphtheria m a y at tack the external e a r ; it is characterized b y the 
presence o f a fibrinous exudate in the meatus. Erysipelas m a y also 
spread t o this region, and, in syphili t ic subjects, condy loma ta m a y be 
found which give rise t o a ve ry obst inate fo rm o f inflammation. Diffuse 
inflammation o f the meatus is associated with a considerable degree 
o f pain ; the meatus becomes narrowed owing t o swelling o f its walls 
and t o the accumulat ion o f surface epithelium and inflammatory exudate . 
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The drum membrane m a y be difficult t o see, and there is frequently 
a moderate degree o f pyrexia . 

T R E A T M E N T . — I f the pain is severe, morphia m a y be administered. 
The ear should be gent ly syringed ou t and l ightly packed wi th J in. 
r ibbon gauze soaked in 8 per cent solution o f a luminium acetate or 
ichthyol 1 0 per cent in glycerin. Hon abscess salve is ext remely use­
ful when incorporated in r ibbon gauze packing. I f relief is no t thus 
obtained linear incisions m a y be made in the swollen meatal walls. 
During the chronic stage the meatus should be painted wi th a solution 
o f crystal violet , J per cent in equal part o f a lcohol and distilled water . 

Dermatitis or Seborrhoeic Eczema.—Eczema m a y at tack the meatus 
alone, or be associated with eczema o f the auricle and scalp. A s a rule 
the outer part o f the canal is especially affected. The skin becomes 
dry and scaly, and occasional ly fissures form near the meatus which 
becomes plugged with epithelial debris. There m a y be great narrowing 
o f the external meatus. In some cases the eczema is due t o chronic 
middle ear suppuration. 

T R E A T M E N T . — T h e ear should be kept clean b y syringing, fo l lowed b y 
dehydrat ion with alcohol and careful drying. Though this t reatment 
alone is sufficient in mild cases, local applications are often required. 
Many otologists emp loy a solution o f silver nitrate in spirits o f nitrous 
ether ( 1 5 gr. t o 1 o z . ) , which is applied b y a p robe dressed wi th co t ton­
w o o l and d ipped in the solution. The applicat ion o f silver nitrate will 
p robab ly have t o be repeated several t i m e s ; this should be done at 
intervals o f a few days . Another useful r emedy is an o in tment contain­
ing salicylic acid ( 1 0 gr . ) , precipi tated sulphur ( 1 0 gr . ) , and vaseline 
( 1 o z . ) . This should be applied on strips o f self-edge gauze inserted 
into the meatus b y means o f angled aural forceps. T h e scalp should 
be shampooed twice a week wi th soap spirit. 

Otomycosis.—By this term is meant the presence o f some fungus 
(usually an aspergillus) within the external meatus. T h e condi t ion , 
which is very rare in this country , m a y cause deafness and i tching. On 
inspection a greyish or brownish-black mass is observed in the deeper 
part o f the meatus. Deafness on ly m a y be complained of, bu t i tching 
and pain may also be present. On inspection o f the ear, the meatus 
m a y be filled with a mass resembling we t newspaper ( M c B r i d e ) ; in other 
cases it presents a brownish-black appearance due t o the presence o f the 
Aspergillus niger. W h e n the mass has been r emoved b y syringing, it 
rapidly re-forms. This is enough t o suggest o tomycos i s , bu t a definite 
diagnosis can on ly be made b y means o f the microscope which will reveal 
myce l ium spores and perhaps spore-bearing stalks. 

T R E A T M E N T consists in syringing the ear and the instillation of 
corrosive sublimate in a lcohol . 

Impacted W a x . — W a x is secreted from the ceruminous glands situated 
in the outer part o f the meatus, and numerous sebaceous glands are also 
present in this region. As a rule the secretion from these glands is 
sufficiently fluid to find its w a y d o w n t o the external orifice, and here it is 
r emoved at each washing. Various factors m a y tend t o the accumu­
lation o f w a x within the meatus, such as undue narrowness o f the passage, 
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the presence o f seborrhoeic dermatitis o f the meatus, excessive or abnor­
mally th ick secretion, and the presence o f a foreign b o d y or meatal 
exostosis . I t is often found that persons w h o are liable to accumulat ions 
o f w a x have acquired the habi t o f inserting the end o f a towel in to the 
meatus after washing, thus pushing in the w a x which forms in the 
outer part o f the passage, and which is normal ly th rown off in imper­
ceptible flakes or washed away in the daily ablutions. 

S Y M P T O M S . — A considerable plug o f w a x m a y be present in the ear 
without producing any symptoms so long as a chink exists which allows 
o f sounds passing to the ear. W h e n the b locking becomes absolute , 
deafness resul ts ; this often occurs wi th striking suddenness and is 
usually due to water finding its w a y into the ear. Tinnitus and pain 
m a y also be present and, when the w a x presses against the membrane , 
vert igo m a y be complained of. 

D I A G N O S I S . — T h e diagnosis is generally easy. A mass is seen in the 
meatus obv ious ly nearer the eye than the drum membrane ; it m a y be 
coal -black and glistening, bu t is usually o f a ye l low or b r o w n t inge. I f 
mixed with cast-off epidermis the mass m a y present a greyish colour . 
W h e n in doub t as t o wha t he is looking at, the observer should syringe 
the ear. 

P R O G N O S I S . — T h e prognosis must be guarded, as the expulsion o f the 
w a x does no t always improve the hearing. There m a y , in addi t ion, be 
some other cause o f deafness in the middle or inner ear. 

T R E A T M E N T . — T h e t reatment is generally simple. T h e ear is syringed 
with a lukewarm solution o f b icarbonate o f soda until the plug comes 
away . W h e n the w a x is hard, considerable difficulty m a y be experi­
enced in removing i t ; in such cases, especially if pain is p roduced , a 
solution o f bicarbonate o f soda (see Append ix ) should be instilled several 
times before syringing ; l iquid paraffin or a solution o f peroxide o f 
hydrogen (10 vo l . ) m a y be used for the same purpose. W h e n the ear 
is being syringed, the surgeon should inspect it f rom t ime t o t ime, 
so that he m a y no t continue the syringing after all the w a x has been 
removed. 

Keratosis Obturans.—The meatus occasional ly becomes b locked b y 
masses o f epithelium, which form hard plugs and generally contain a 
certain amount o f w a x . Considerable difficulty is usually experienced in 
removing the plug, as it is closely at tached to the meatal walls ; this 
should be accompl ished if possible b y syringing after softening wi th one 
o f the a b o v e solutions. Occasional ly so m u c h pain is caused b y at tempts 
at removal b y syringing that a general anaesthetic has t o be g iven. After 
the removal o f the mass the meatus is often found t o be considerably 
enlarged b y the long-cont inued pressure. In order t o prevent recurrence 
the meatal walls should be coated frequently with the sulphur-salicylic 
vaseline ment ioned a b o v e ( p . 318) . 

Foreign Bodies in the Ear.—Foreign bodies , bo th animate and 
inanimate, m a y be found in the ear. T h e latter are m u c h more 
frequently me t wi th and, in the case o f children, are often introduced 
b y the patients themselves. Inanimate objec ts m a y be d iv ided into 
those which swell with moisture, such as peas and beans, and those 
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which do no t sweh, such as beads, but tons , or shells. Foreign bodies 
rarely cause any trouble o f themselves unless the tympan ic membrane 
has been injured ; indeed, they m a y remain in the ear for years wi thout 
producing the least disturbance. I t is t o ill-directed at tempts at remova) 
that mos t o f the disasters which have occurred in these cases must be 
attributed. In this w a y membranes have been ruptured and ossicles 
removed, purulent inflammation o f the middle ear, the inner ear and 
the meninges has been set up, and in some cases death has resulted, 
even when no foreign b o d y has been present. I t is accordingly o f the 
utmost importance, when a patient comes with a history o f a foreign b o d y 
in the ear, that the practitioner should assure himself o f its presence b y 
careful inspection. I f it is no t seen, the ear m a y be gently syringed, 
as a very small b o d y m a y be out o f sight on the floor o f the meatus, 
b e y o n d the isthmus and close t o the membrane . I f the foreign b o d y is 
detected, an a t tempt should be made in the first instance to remove it b y 
syringing. The stream should be directed along that part o f the wall o f 
the meatus where there is the widest space between it and the foreign 
b o d y . 

Whi le the removal o f a foreign b o d y is usually effected with ease when 
it has no t been driven in b y ill-directed interference, great difliculties 
m a y be presented in cases o f impact ion, when the ob jec t has b e c o m e 
much swollen from absorpt ion o f fluid, or when the meatal walls have 
become inflamed ; in such circumstances the practit ioner will be well 
advised to cafl in a speciahst. In cases o f impact ion it is sometimes 
possible to withdraw the foreign b o d y b y means o f a fine h o o k or bent 
probe or scissor-handled angled forceps passed between it and the meatal 
wafl. As patients suffering from foreign b o d y in the ear are usually 
young children w h o have often been frightened b y inexpert a t tempts to 
help them, it is usually necessary to give a general anaesthetic, such 
as ethyl chloride. I f the waUs o f the meatus are swoflen and bleeding, 
it is advisable, before operating, t o insert a strip o f half-inch-wide self-
edge gauze soaked in a 10 per cent cocaine solution to which a few drops 
of adrenalin have been added. W h e n diffuse inflammation o f the meatus 
has been set up b y at tempts at removal , it is best t o use palliative 
measures and t o wait until the inflammation has subsided, before 
taking further steps to extract the foreign b o d y . In rare instances, 
especially when the ob jec t has been driven into the middle ear, an external 
operation is required for its removal . A n incision is made d o w n to the 
bone close to the a t tachment o f the auricle which is then turned forward. 
The posterior margin o f the meatus is exposed, and if necessary a port ion 
of the posterior b o n y meatal wall is r emoved with hammer and gouge ; 
the membranous meatus is incised horizontal ly, and the foreign b o d y 
extracted with a h o o k or forceps. 

Animate foreign bodies in the external meatus are rarely met wi th in 
Great Britain. Flies in the ear cause intense pain and should be killed 
b y chloroform vapour before removal . In South Africa cases have been 
recorded in which the spinous ear-tick has invaded the external meatus. 

Atresia and Narrowing of the Meatus.—It has already been stated that 
atresia o f the meatus m a y be a congenital deformity associated with 
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malformation o f the auricle (see Fig, 188) . Marked narrowing o f the pas­
sage, and even comple te occlusion, are also sometimes m e t wi th in cases 
o f chronic middle ear suppurat ion and in chronic eczema. T h e narrowing 
may be a simple diminution in the calibre o f the meatus, due t o thickening 
o f the walls from their being constant ly ba thed in pus . In other cases 
comple te occlusion m a y result f rom the formation o f granulations on 
the walls o f the meatus. Chronic eczema is another condi t ion often 
associated with narrowing o f the meatus . Injuries t o the meatus are 
sometimes fol lowed b y the formation o f membranes wh ich occ lude the 
passage. In o ld age the external orifice o f the meatus is occasional ly 
reduced t o a narrow slit which , while no t in itself a .cause o f deafness, 
leads t o impairment o f hearing when a relatively small amoun t o f cerumen 
has accumulated. 

T R E A T M E N T . — S t e n o s i s due t o chronic eczema m a y be treated b y the 
introduct ion o f gauze strips smeared wi th sulphur-salicylic vaseline or 
b y tents. In narrowing due t o chronic middle ear suppurat ion a radical 
mastoid operat ion m a y be called for if the t reatment o f the causal cond i ­
t ion does no t relieve the stenosis ; this is especially indicated where 
there is evidence o f retention o f pus . I f the narrowed passage be b locked 
b y wax , this must be diagnosed and removed . 

TUMOURS OF THE MEATUS. 

Exostoses are the variety o f tumour mos t c o m m o n l y me t wi th in the 
meatus. T h e y m a y be single or mult iple, pedunculated or sessile. W h e n 
the base o f the tumour is flat, it is usual t o app ly the te rm hyperostosis 
to the condi t ion . 

E T I O L O G Y . — T h i s is somewhat obscure . Sea-bathing and d iv ing 
undoubtedly g ive rise t o the condi t ion , and it is also more frequently 
met wi th in g o u t y subjects. Exos toses occasional ly deve lop in cases o f 
long-cont inued middle ear suppuration. 

A P P E A R A N C E S . — A single exostosis is less c o m m o n than the mult iple 
variety. I t is usuafly at tached t o the posterior wall o f the meatus , and 
appears as a smooth rounded b o d y which m a y comple te ly fill the passage. 
Multiple exostoses are frequently bilateral and symmetr ical ; they m a y 
spring from the anterior and posterior meatal walls, and a small one is 
occasionally seen on either side o f Shrapnell 's membrane . T h e growths 
m a y almost entirely hide the membrane , bu t comple te occlus ion o f the 
meatus is unusual in the mult iple variety. 

S Y M P T O M S . — E x o s t o s e s d o no t cause s y m p t o m s unless the lumen o f the 
meatus is comple te ly obliterated ; bu t if this occurs , either b y swelling 
o f the cover ing o f the exostosis or b y the accumulat ion o f w a x , deafness 
is complained of. W h e n there is retention o f pus in a case associated 
with middle ear suppuration, severe symptoms will result. Occasionafiy 
the surface o f the exostosis becomes slightly inflamed and causes much 
itching in the ear. 

D I A G N O S I S . — A s a rule the diagnosis is obv ious on inspection ; bu t if 
there is any doubt , it can be cleared up b y touching the growth with a 
p r o b e , when its b o n y consistence will at once b e c o m e manifest. 

2 1 
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T R E A T M E N T . — I f exostoses are small and d o no t cause symptoms , n o 
treatment is required ; bu t if large and producing occasional attacks o f 
deafness, the t reatment depends on whether the condi t ion is compl ica ted 
b y the presence o f middle ear suppuration. In such cases, if there is a 
single large exostosis filling the meatus, it is wiser t o remove it, but some 
caut ion should be exercised in giving a prognosis as t o the hearing. I t 
m a y be found at operat ion that in addit ion t o the exostosis there is 
marked narrowing o f the meatus due t o a generalized b o n y overgrowth . 
After a retro-auricular incision has been made and the auricle and 
membranous meatus detached it m a y be a mat ter o f considerable 
difficulty to find the external b o n y meatus, the lumen o f w h i c h m a y be 
reduced to that o f a b o n y semicircular canal . In the multiple var ie ty , 
operat ion should be avoided unless really necessary, as in this fo rm 
comple te obliteration o f the meatus rarely occurs , and it m a y be very 
difficult t o r emove the tumours wi thout damaging the membrane . A 
single exostosis m a y sometimes be r emoved through the meatus, local 
anaesthesia being induced b y Neumann 's me thod , bu t in the multiple 
variety an external retro-auricular operat ion is always preferable. 

Cartilaginous tumours , fibromata, and papil lomata have occasional ly 
been found growing from the meatus. 

Malignant D i s e a s e . — C h a p t e r X L . ) 

TRAUMATIC RUPTURE OF THE TYMPANIC MEMBRANE. 

Rupture o f the membrane m a y be caused accidental ly b y a knitting-
needle, hair-pin, or some similar ob jec t . The history usually given is 
that the patient has been scratching the ear with one o f the a b o v e 
implements and that the hand or the instrument has slipped, wi th the 
result that the membrane has been perforated. Similar accidents have 
occurred through twigs entering the ear when the patient has been 
passing through a thick w o o d . Ruptures m a y also be p roduced b y a b o x 
on the ear. Parents frequently state that this was the cause o f otorrhoea 
in a child, and that the school-teacher is t o blame. Such statements 
should be accepted wi th reserve, because examinat ion o f the other ear 
frequently shows a scar or chalk pa tch in the drumhead, sure evidence 
of a past at tack or attacks o f otitis media . I t is difficult t o believe that 
the teacher has b o x e d bo th ears o f the child and that bilateral otitis media 
has resulted. Ruptures o f the drumhead m a y be caused b y inflation o f 
the ear b y the air-douche, when the membrane will usually be found 
to be either cicatrized or atrophied. Rupture m a y also fol low unskflful 
a t tempts t o remove foreign bodies , and even a kiss on the ear. I t is also 
me t wi th in fractures o f the base o f the sku l l : in such cases the t ympan ic 
cav i ty is filled with b lood (haemato-tympanum). A n explos ion—e.g. , 
high-explosive shell in jury—may shatter the drumhead and seriously 
injure the labyrinth {see I N J U R Y O F T H E L A B Y R I N T H , p . 413) . T o o 

forceful syringing has occasional ly been the cause o f rupture o f the 
tympan ic membrane , bu t it will generally be found in these cases that 
a pre-existing scar has been present and has given w a y under the stress. 

S Y M P T O M S . — A t the m o m e n t o f rupture, severe pain is felt, usually 
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accompanied b y loud tinnitus, and occasional ly b y faintness, ver t igo , 
and nausea. W h e n the shock o f rupture has passed, the patient finds 
that his hearing is more or less impaired. I f the labyrinth has no t been 
affected, the deafness m a y be ve ry s l ight ; bu t if this is invo lved t o any 
extent , the deafness is usually ve ry marked and m a y be permanent . 

A P P E A R A N C E S . — A perforation caused b y direct violence is generally 
found in the inferior part o f the membrane and m a y be o f varying size 
and shape, while the edges m a y be irregular or ragged, the appearances 
depending on the nature o f the b o d y which made the perforation. W h e n 
it is due to indirect violence, the perforation is usually slit-like or ova l , 
and is found in the anterior half o f the membrane . T h e edges o f the 
perforation in bo th cases are o f a red colour from extravasat ion o f b lood 
and, if the perforation is o f any size, the pale glistening mucous lining of 
the p romon to ry can be seen through it. 

P R O G N O S I S as regards the hearing depends largely on whether the 
labyrinth is affected or n o t ; this point m a y be determined b y the tuning-
fork tests. I f suppuration ensues, permanent impairment o f the hearing 
m a y result ; the case then passes into the ca tegory o f acute rtiiddle ear 
suppuration and must be treated as such. 

T R E A T M E N T . — M u c h harm can be done b y injudicious t reatment in 
these cases, and nothing can be worse than t o resort t o act ive measures, 
such as the instillation o f drops, or syringing the ear ; accordingly , if the 
practit ioner is fortunate enough t o see the patient before any treatment 
has been adopted , he should confine himself t o painting the perforation 
with weak tincture o f iodine and placing a p lug o f co t ton -woo l in the 
ear and should warn the patient o f the danger o f al lowing fluids to enter 
the meatus. A lcoho l and t o b a c c o mus t be interdicted. I t is advisable 
to inspect the ear f rom t ime t o t ime, so that, should any unfavourable 
sign arise, it m a y b e detected. In a favourable case the perforation 
will heal, the s y m p t o m s will disappear and the hearing will return t o 
normal . 

MYRINGITIS. 
During certain epidemics o f influenza the disease shows a predilection 

to a t tack the ear. The patient complains o f severe earache, and on 
inspection b lood blisters o f a reddish-brown or purple colour can usuafly 
be seen on the walls o f the meatus, close t o the annulus and o n the 
drumhead itself (myringitis buUosa). The bullae are prone t o spontaneous 
rupture, wi th blood-stained discharge f rom the ear. T h e infective 
organism is a haemolytic s t reptococcus . Milligan held that these b lood 
blisters m a y occur quite independent ly o f any middle ear lesion, and 
Jenkins points ou t that in such cases the hearing is pract ical ly normal . 
In the great major i ty o f cases, however , the bullae are associated wi th an 
otitis media, for, as Tweedie points out , the subperiosteal space o f the 
posterior meatal wall is in anatomical cont inuat ion wi th the submucous 
space of the t y m p a n u m . Sagging o f the meatal wafl in acute middle 
ear suppuration, and Neumann 's me thod o f local anaesthesia, bo th 
depend on this fact . 

T R E A T M E N T consists in incising the bullae under ethyl chloride 
anaesthesia and inserting a strip o f sterile gauze. 
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CHAPTER XXXVI, 

ACUTE OTITIS MEDIA AND MASTOIDITIS. 

ACUTE SALPINGITIS. 

A C U T E salpingitis, or inflammation o f the lining membrane o f the audi tory 

(Eustachian) tube, is no t infrequently caused b y attacks o f acute nasal 

catarrh. I t is associated wi th pain radiating t o the ear, slight deafness 

and a feehng o f 'stuffiness' in the ear. Low-p i t ched tinnitus with 

' p o p p i n g ' or ' c r ack ing ' noises m a y be compla ined of. On o toscop ic 

examinat ion the drumhead is usually normal, but it m a y be slightly 

injected. .Pos te r io r rh inoscopy or the use o f the nasopharyngoscope 

shows that the pharyngeal oriñce o f the tube is red, glazed and swollen. 

T R E A T M E N T is that o f the catarrhal rhinitis which causes the t rouble . 

In addit ion, the orifice o f the tube m a y be painted with a 1 per cent 

solution o f silver nitrate, or 10 per cent argyrol , b y means o f a co t ton-

t ipped p robe curved like a Eustachian catheter and passed through the 

corresponding nasal cavi ty , which should be previously cocain ized . 

I f the drumheads show congest ion, and pain is present, drops o f carbol ic 

acid (6 gr.) in glycerin (2 drachms) should be instilled into the external 

meatus as described under acute purulent otitis media (p . 330) . 

ACUTE NONSUPPURATIVE OTITIS MEDIA. 

(Seromucous Middle Ear Catarrh: Acute Catarrhal Otitis Media.) 

Acu te middle ear catarrh is p roduced b y the extension o f a catarrhal 
inflammation o f the nasopharynx along the audi tory (Eustachian) tube 
to the t y m p a n u m ; hence it is c o m m o n l y met wi th in children suffering 
from adenoid vegetations, and m a y occur in an ordinary co ld in the head. 
I t is also found in cases o f new growths o f the nasopharynx which press 
on the mou th o f the Eustachian tube , and in diphtheritic paralysis o f 
the soft palate. In the last t w o condit ions there is merely a transu­
dation o f serous fluid which is free from bacteria (hydrops ex v a c u o ) . 
The inflammation in mos t cases extends t o the whole o f the middle ear 
c l e f t ; it m a y , however , be limited to the lower o r anterior end o f the 
Eustachian tube which becomes temporar i ly b locked—Eustachian o b ­
struction. The fluid exuded m a y be either watery or viscid. 

S Y M P T O M S . — T h e condi t ion is no t usuafly associated with m u c h pain, 
though this s y m p t o m is sometimes met with, especiaUy in children. 
W h e n pain occurs it is sometimes on ly present at night and in any case 
is then worse. There is generally a sense o f fullness or numbness in the 
head, and the patient often complains that he feels stupid and as if there 
were water in his ear. Deafness m a y be very marked, but in some cases 
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it is hardly not iceable. The degree o f deafness depends largely on the 
amount o f exudat ion, and it m a y be subject t o great variations. Sudden 
and marked improvement sometimes occurs after the ear is felt t o 
' c r a c k ' , due t o momen ta ry separation o f the s t icky walls o f the audi to ry 
(Eustachian) tube and the entrance o f air into the t y m p a n u m . I t is 
also influenced b y the state o f the weather, being worse o n d a m p foggy 
days than in a d ry atmosphere. A u t o p h o n y , or an undue resonance o f 
the patient 's vo ice in his o w n ear, is sometimes present and m a y cause 
great d iscomfort . Tinnitus is generally present and m a y cont inue after 
the other symptoms have subsided, bu t its persistence is usually an 
unfavourable sign. In bilateral cases in children, due t o the presence 
o f adenoid vegetat ions, there is often a disabili ty t o concentra te the 
attention (Guye ' s aprosexia) . 

A P P E A R A N C E S . — T h e drum-membrane presents varying appearances . 
W h e n there is merely Eustachian obstruction, it m a y show bu t little 
change from the normal ; there is generally, however , some degree o f 
indrawing o f the handle o f the malleus (Plate XVI, 2 , p . 304) , wi th slight 
project ion o f its short process, and the membrane m a y be conges ted . 
W h e n the process involves the t y m p a n u m it is accompan ied b y exudat ion 
(seromucous or secretory middle ear catarrh); the appearances depend on 
the amoun t and character o f fluid present and on the t ransparency o f the 
membrane . The condi t ion is mos t difficult t o detect when the t y m p a n u m 
is full o f fluid ; the membrane then has a dist inctly ye l low tinge and 
also a peculiar glistening appearance as i f a d rop o f oil had spread itself 
over the surface ; the handle o f the malleus, and frequently the long 
process o f the incus, are usually clearly defined. The appearances are 
m u c h more readily recognized when the fluid does no t fill the t y m p a n u m ; 
its upper l imit then appears as a hair-like line running across the drum-
membrane (Plate XVI, 3 ) ; this line is concave or c o n v e x owing t o capfl-
lary act ion. The membrane b e l o w the line appears yellow% while a b o v e 
it has a grey t inge. Occasional ly, bubbles are seen behind the drum-
membrane ; these are p roduced b y the presence o f air in the fluid, and 
m a y be not iced immediate ly after inflation when the exudate has been 
on ly partially expel led. T h e air douche when heard through an ausculta­
t ion tube is quite characteristic, according t o Moll ison. T h e sound 
p roduced is that o f fluid and instead o f the normal cont inuous b lowing 
sound it is interrupted and similar t o the interrupted sound o f ' c o g ­
whee l ' respiration obta ined on auscultat ion. A n even m o r e marked 
change is p roduced b y the air douche if the fluid is comple te ly dispersed ; 
the whole membrane then becomes grey and loses its glistening mois t 
appearance. The changes described a b o v e cannot be detec ted if the 
membrane is thickened ; the presence o f fluid in such cases can be inferred 
b y the effects o f inflation, bu t can be demonstra ted on ly b y paracentesis. 

In more severe cases—catarrhal otitis media—the exudat ion into the 
tympan ic cavi ty is so copious that the drumhead becomes slightly bulged 
outwards toward the meatus. Further, there are a certain number of 
pus-cefls in the exudate , giving it a mucopurulent character. The vessels 
of the drumhead radiating f rom the malleus are markedly dflated and 
appear as red w a v y lines on a greyish surface. These appearances 
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are shown in Plate XVI, 4 , The condi t ion is really an intermediate one 
between seromucous catarrh and acute purulent otitis media , and is 
associated with earache and a considerable degree of deafness. 

Proetz holds that certain cases o f non-suppurat ive otitis media are due 
to allergy. The symptoms are pain, tinnitus and deafness affecting one 
or bo th ears coming o n suddenly after exposure to , o r ingestion of, some 
foreign protein to which the patient is sensitized. The drumhead is 
congested and bulging or covered b y a layer o f desquamated epi thel ium. 
As a rule there is no fever. The diagnosis is made upon the allergic 
history o f the patient, e.g., at tacks o f asthma. Paracentesis is no t 
indicated as the condi t ion subsides when the allergic crisis is reheved. 
I t must be admit ted, however , that it is difficult t o draw the line in 
allergic individuals be tween allergic and infectious otitis media . 

D I A G N O S I S . — T h e diagnosis o f acute catarrh o f the middle ear is easily 
made b y one w h o can recognize the o toscop ic appearances described 
a b o v e ; it must be admit ted, however , that the beginner usually fails 
t o detect these rather delicate changes, bu t in mos t cases he can form 
a correct diagnosis from the results o f the tuning-fork tests, and from 
the effects o f inflation on the hearing. The tuning-fork tests po in t t o 
an affection o f the sound-conduct ing apparatus ; Rinne's test is negat ive, 
bone-conduct ion is lengthened, and on apply ing Webe r ' s test the sound 
is referred to the affected ear. The lowest tones are not heard b y 
air-conduction, while the highest notes are retained. In uncompl ica ted 
cases the effects o f successful inflation are mos t s tr iking; the fluid in 
the t y m p a n u m is dispersed, and the pressure within the t y m p a n u m is 
equalized to the atmospheric pressure, wi th the result that the hearing 
is at once restored. A simflar effect is p roduced in cases o f Eustachian 
obstruct ion in which there is no exudat ion into the middle ear. Dur ing 
inflation the observer 's ear should be connected with that o f the patient 
b y an auscultating tube, when in the presence o f fluid a mois t sound 
may usuafly be heard. 

P R O G N O S I S . — T h e prognosis is g o o d in recent cases and in those due 
to the presence o f adenoid vege ta t ions ; but there is a great t endency t o 
recurrence when the causal condi t ion cannot be cured, and on each 
occasion the condi t ion is more resistant t o treatment. The prognosis is 
less favourable when the air-douche does no t cause a marked improve­
ment in the hearing, while in cases which recur frequently, changes take 
place in the middle ear which m a y result in permanent impairment o f 
hearing (chronic adhesive process) . 

T R E A T M E N T . — T h e first step is t o get rid o f the fluid in the t y m p a n u m , 
and the mos t satisfactory me thod o f doing this is inflation o f the ear b y 
Politzer 's method . Rut t in points ou t that inflation must no t be t o o 
violent as otherwise nystagmus and giddiness m a y be p roduced . T h e 
inflation must be repeated every second day until the exudate ceases t o 
reappear. In addit ion to the politzerization, the mastoid process m a y 
be massaged for five minutes once or twice daily. T h e value o f massage 
is doubtful , bu t at least it gives the patient something t o d o . The 
massage should be carried out f rom a b o v e downwards , ending at the angle 
of the loAver j a w . The skin is lubricated with a little vaseline t o prevent 
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irritation. Another me thod is t o cocainize the nose and pass a Eustachian 
tube catheter. A Weber -Lie l tube is then inserted in to the catheter 
and passed up the Eustachian tube into the middle ear cleft. Suct ion 
is then employed to wi thdraw the catarrhal exuda te . I f the fluid 
cannot be dispersed b y poli tzerization, c o m b i n e d wi th massage, or the 
applicat ion o f small fly-blisters (the size o f a s ixpence) in front of, be low , 
and behind the ear, or i f after a week the exudate is n o t diminishing, 
the membrane should be incised wi th ve ry careful aseptic precaut ions 
{see p . 331) . The importance o f the strictest asepsis cannot b e exaggerated, 
for the slightest carelessness m a y result in the case b e c o m i n g one o f 
acute suppurative otitis media . In non-suppurat ive cases in adults, 
paracentesis m a y be performed wi th the aid o f local anaesthesia obta ined 
b y means o f B legvad ' s drops ( A P P E N D I X , p . 443 ) . After paracentesis, 
poli tzerization should immediate ly be undertaken in order t o dr ive 
the fluid f rom the t y m p a n u m , and when this is ve ry visc id and cannot 
be comple te ly expel led, suct ion m a y also be e m p l o y e d b y means o f 
Siegle's speculum or Sondermann 's apparatus. T h e fluid which has 
been driven into the meatus should be m o p p e d up wi th sterfle w o o l 
or a strip o f sterile gauze, and a p ledget o f w o o l should be w o r n in the 
ear. There is a great t endency for the perforation t o close, and t o obv ia te 
this the patient should perform Valsalva 's exper iment three or four 
t imes a day , while poli tzerization should b e practised dai ly and the 
mastoid process massaged, as descr ibed a b o v e , until the fluid ceases 
t o accumulate . W h e n the perforation heals t o o soon, in spite o f these 
precautions, a second incision should be made . I f a cure is no t effected 
after a mon th , poli tzerization mus t be discont inued for at least t w o 
weeks . T h e causal condi t ion in the nose or nasopharynx should rece ive 
appropriate t reatment and, if an operat ion for the r emova l o f adenoid 
vegetat ions is necessary, i t should on n o accoun t b e pos tponed . 

ACUTE PURULENT OTITIS MEDIA. 

A c u t e purulent inflammation o f the middle ear m a y be d iv ided clinically 
into a mi ld fo rm in which perforation does no t occur—oti t is media acuta 
simplex—and a more severe fo rm associated wi th perforation—otitis 
media acuta perforativa. 

E T I O L O G Y . — A c u t e middle ear inflammation m a y result from any 
inflammatory condi t ion o f the upper air-passages ; hence it is a ve ry 
c o m m o n sequela o f the exanthemata , especiafly measles and scarlet 
fever ; it also occurs frequently in acute catarrhal rhinitis ( co ryza ) , and 
in influenza, whoop ing-cough and diphtheria. I t m a y be caused b y t o o 
vigorous syringing o f the nose, and b y operations o n the nasal cavities 
and the nasopharynx. Packing the nose or plugging the nasopharynx 
in severe cases o f epistaxis m a y g ive rise t o acute middle ear suppurat ion 
especially if the plugs are left in for more than twenty-four hours. Otitis 
media m a y also result f rom bathing in the sea or publ ic baths, during 
which water m a y enter the nose and pha rynx and so infect the Eustachian 
tube and tympan ic cav i ty . (Bathers w h o get water into the nose or 
nasopharynx should no t b l o w the nose violent ly, bu t should a l low the 
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water t o run out . Violent b lowing o f the nose acts like Valsalva 's 
inflation and drives the fluid, which m a y be septic, into the middle ear 
cleft.) A second route o f infection in cases o f otitis media is via the 
external meatus fol lowing injuries o f the drumhead. Fractures o f the 
skull involving the temporal bone are sometimes foUowed b y otitis media 
—the infection coming either b y w a y o f the ruptured drumhead or through 
the Eustachian tube . Last ly, in rare cases otitis media m a y fol low 
suppuration in the labyrinth resulting from epidemic cerebrospinal 
meningitis. In this case the middle ear is infected b y the purulent 
exudate in the labyrinth invading the middle ear through the ova l or 
round w i n d o w . 

The chief predisposing causes are the presence o f adenoid vegetat ions 
in the nasopharynx, and an hereditary disposition t o catarrhal and 
suppurative affections o f the upper air-tract, including the middle ear 
cleft. The presence o f an o ld perforation o f the drumhead predisposes 
to recurrence o f acute otitis media if the patient suffers from an acute 
at tack o f nasal or pharyngeal catarrh. 

B A C T E R I O L O G Y . — O n e or other variety o f s t reptococcus has been 
shown t o be the mos t c o m m o n cause o f acute middle ear suppuration, 
a haemolytic s t reptococcus being the causal organism in m a n y cases, 
especially in those associated with influenza. Various forms o f the 
pneumococcus are also frequently met with. The Staphylococcus pyogenes 

aureus and albus and m i x e d infections are more rarely found. 

S Y M P T O M S . — A t the onset o f an at tack, pain is the chief s y m p t o m ; 
it is usually worse at night and is at first confined t o the depths o f the 
ear, bu t soon radiates over the side o f the head, forwards towards the 
temple , and backwards towards the occ ipu t . I t is intensified b y act ions, 
such as yawning or sneezing which tend t o increase the intratympanic 
pressure. In the more severe forms the pain m a y be almost unbearable, 
but it is generally m u c h relieved when perforation o f the membrane 
occurs ; in influenzal cases associated with intense earache, the pain 
m a y remain unabated for some days after rupture o f the membrane . In 
mos t cases, in addit ion t o the pain, there is some degree o f tenderness 
o n pressure over the mastoid process. I t will be remembered that the 
ant rum is part o f the middle ear cleft, and accordingly, if there is pus 
in the t y m p a n u m , it will p robab ly also be found in the antrum ; hence 
this s y m p t o m does no t necessarily mean that the bone o f the mastoid 
process is involved in the inflammation ; the evidence o f this compl icat ion 
wiU be discussed later, but it m a y be stated here that the surgeon should 
make a daily examinat ion o f the mastoid process b y pressing wi th his 
finger (1) over the antrum, (2) over the posterior border , and (3) over 
the t ip o f the process. ' E a r l y ' mastoid tenderness during the first few 
days o f the iUness is no t o f serious impor t , as it passes off as a rule soon 
after the discharge is established. Alexander has caUed this early 
tenderness 'mas to id i sm ' . Recurrent or ' l a t e ' tenderness indicates that 
the mastoid is seriously involved , and forms one indication for the 
Schwartze operat ion. 

In adults, fever ( temperature o f over 100° F . ) is usually absent but 
in y o u n g children at the onset o f the a t tack there is often a sharp rise 
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to 102° or 103° F . Acu t e otitis media is the mos t frequently over looked 
affection o f infancy and ch i ldhood (Emerson) . T h e child m a y no t 
compla in o f earache, though it m a y repeatedly pu t its hand t o its ear 
or bore its ear into the pi l low, or else suddenly wake up and scream 
with pain. In some cases symptoms strongly suggestive o f meningitis 
m a y be present, e.g., vomit ing , convuls ions , posi t ive Kern ig and Babinski 
signs. On lumbar puncture , however , the cerebrospinal fluid is normal , 
and after paracentesis the alarming symptoms , called b y Alexander 
'men ing i sm ' , at once pass off. The diagnosis, however , is made b y 
examinat ion o f the drumhead. I f paracentesis is performed p rompt ly , 
the symptoms usuafly subside in twenty-four hours . ( In order t o 
prevent otitis media in chfldren suffering f rom infectious diseases, 
Emerson recommends that a few drops o f a 10 per cent solution o f 
argyrol should b e introduced into each nostril three t imes a day . ) In 
adults the presence o f headache, especially frontal headache, during 
the course o f an otitis media is a grave s y m p t o m and p robab ly indicates 
meningitis . 

In the early stages there is on ly slight impairment o f hearing, bu t 
in a day or t w o deafness becomes m u c h more marked. Tinnitus is 
also generally complained o f and is in mos t cases o f a th robbing character, 
due to the pulsation o f the dilated vessels in the t y m p a n u m . Ver t i go 
is no t a c o m m o n s y m p t o m in acute inflammation. Facial paralysis 
occurs in a small percentage o f cases. 

A P P E A R A N C E S . — I n a mild case, the first changes t o be noted in the 
membrane are injection o f the handle o f the malleus and the appearance 
o f fine vessels running from the u m b o t o the periphery, that is, a radial 
injection o f vessels (Plate XVI, 4 , p . 304) . T h e affection m a y s top at this 
stage, the tympan ic membrane and cav i ty graduaUy returning t o normal . 
I f the inflammatory condi t ion progresses, the membrane loses its polish, 
the hyperaemia becomes general and the membrane bulges (Plate XVI, 6 ) . 
The bulging is at first on ly t o be observed in the posterior half o f 
the membrane ; the hammer handle can still be distinguished and the 
anterior half o f the membrane , which lies more in shadow, has a bluish 
tinge. I f the inflammation does no t subside at this stage, it passes in to 
the more severe form in which perforation is a lmost inevitable. T h e 
whole membrane becomes ve ry red and c o n v e x and the hammer handle 
can no longer b e recognized. A t one point , usuaUy in the posterior half 
of the membrane , a yeflow spot appears which, on careful examinat ion, 
is often seen to pulsate ; it is here that the membrane will g ive w a y . In 
some instances a nipple-shaped project ion, surmounted b y a ye l low spot , 
appears on the membrane . In severe cases associated wi th an at tack 
of influenza, haemorrhagic bullae m a y deve lop on the surface o f 
the membrane and on the meatal walls (Plate XVI, 5 ) ; in course 
o f t ime these burst and discharge their contents into the meatus . In 
m a n y cases the patient is no t seen till the epi thel ium o n the lateral 
surface o f the drumhead has desquamated, so that o n o toscop io ex­
amination all that the observer sees is a white mass o f cast-off, 
sodden epithehal flakes. Before the true appearance o f the drumhead 
can be observed, the ear must be syringed gent ly with a luke-warm 
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solution o f boric acid and the meatus dried out with co t ton m o p s . In 
the more severe cases and especially in influenza epistaxis is a prominent 
feature. 

Appearances after Rupture of the Membrane.—In the first few days 
after rupture it is generally necessary to syringe the ear in order t o 
obtain a view o f the drumhead, as the discharge of pus is abundant . 
The perforation m a y be so smafl as t o escape detect ion b y the eye ; 
but if the inspection o f the membrane is cont inued for a short t ime, 
its posit ion will be indicated b y the appearance o f a bead o f pus which 
reflects the examinat ion light thrown from the mirror and will be seen 
to pulsate v igorously . 

The discharge, at first abundant , gradually diminishes, and in favourable 
cases ceases after a period varying from a few days t o t w o or three 
weeks. I t m a y , i f untreated, cont inue indefinitely ; the condi t ion then 
passes into the category o f chronic middle ear suppuration. 

P R O G N O S I S . — T h e prognosis in the major i ty o f cases is g o o d , bo th as 
regards the cessation o f discharge and the return o f hearing ; in mild 
cases wi thout perforation comple te recovery m a y confidently be expec ted . 
When perforation has occurred the ou t look is no t so favourable, particu­
larly in those cases which arise in the course o f the exanthemata, and 
which are especially liable t o result in chronic otorrhoea associated wi th 
permanent impairment o f the hearing. Mastoid tenderness should pass 
off comple te ly within three days after the discharge from the ear has 
been established. Otorrhoea should cease in from seven t o twenty-one 
days . In 80 per cent o f cases the hearing returns t o normal , and 
the drumhead m a y show slight opac i ty or a small scar at the site o f 
the former perforation bu t sometimes there is no trace o f the former 
inflammatory t rouble. In other cases, though the discharge ceases, a 
dry perforation is left, and the hearing remains affected t o some degree. 
In a smafl percentage, complicat ions arise which m a y p rove fatal (see 

Chapter X X X V I I I ) . 

T R E A T M E N T . — I n mild cases the patient should be confined to the house 
and, if a child, should be kept in bed. The bowels should be cleared out 
b y a dose o f calomel at night, fol lowed b y a saline aperient iu/the morning. 
The pain in the ear m a y be relieved b y the instillation o f a few drops 
of glycerin of carbol ic acid with cocaine (see A p p e n d i x ) . Morphia m a y 
have to be administered for the intense pain. The instiflation m a y be 
repeated four-hourly if necessary. The applicat ion o f d ry heat—e.g., a 
half-filled rubber hot-water bot t le covered b y flannel or a ho t salt bag 
—is also o f service in mos t cases, bu t poult ices should be avo ided . W h e n 
the inflammation has subsided, the patient should undergo a course o f 
inflation, either with the catheter or b y Politzer 's m e t h o d ; this will 
hasten the return o f the hearing. 

In severe cases of inflammation, where it is believed that perforation 
is certain to occur , paracentesis should be performed. In deciding on 
this step, the surgeon must be guided partly b y the appearance o f 
the drumhead and partly b y the s y m p t o m s . If, in spite oí all 
palliative measures, the pain continues sufficiently severe t o r o b the 
pat ient o f his sleep for one night , paracentesis should certainly be 
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performed ; bu t when the appearance o f the drumhead from the first 
indicates a severe form o f inflammation the procedure should be carried 
out wi thout delay. The incision causes ext reme though momenta ry 
agony , so that it is desirable t o e m p l o y a general anaesthetic : ethyl 
chloride will be found very serviceable. Paracentesis must be performed 
with due regard to cleanliness ; the speculum and knife must be sterilized, 
and the external meatus cleansed b y the apphcat ion of biniodide 
o f mercury in spirit or o f t incture o f iodine. The incision is made 
in the mos t bulging part o f the membrane ; it should be more than 
a puncture, and its direction should be f rom a b o v e and behind 
downwards and forwards (Fig, 191) . T h e whole thickness o f the m e m ­
brane should be d iv ided . Beginners generally make the mistake o f 
scratching the posterior meatal wall close t o the drum-membrane, or 
else they make a superficial scratch on the membrane and d o no t divide 
it. Paracentesis in the 
early stages on ly evac­
uates b l o o d - s t a i n e d 
serum, sometimes c o m ­
bined wi th bubbles o f 
air underpressure ; later 
on it is foflowed b y a 
discharge o f pus which 
soon becomes abun­
dant , and immediate 
relief f rom pain is ex­
perienced. M a n y sur­
geons when performing 
paracentesis m a k e a 
culture f rom the dis­
charge in order t o obtain 
a vacc ine , which m a y be 
o f use if the purulent 
otitis media does no t 
cease within the normal 

period. W h e n the ear begins t o discharge, whether as a result o f para­
centesis or o f a natural perforation, one o f t w o methods o f t reatment m a y 
be employed : (1) The d ry me thod , where a piece o f sterihzed r ibbon-
gauze (one-half inch wide) is inserted in to the external meatus b y means 
o f a pair o f sterilized aural forceps. T h e gauze strip mus t be changed as 
often as it becomes saturated with discharge. This me thod is mos t suitable 
in hospital or in private cases where a trained nurse is available. (2) 
Recourse m a y be had t o syringing, for which purpose wa rm borac ic lot ion 
or sterile saline solution m a y be employed . T h e amoun t o f discharge 
must determine h o w frequently the syringing should be repea ted ; it m a y 
be necessary every t w o hours. T h e ear should a lways be dried after 
syringing, and a piece o f co t ton-wool must be placed in the concha ; the 
meatus should not be t ightly plugged. The syringing o f the ear b y the 
ordinary method should be cont inued until the discharge has entirely 
ceased, but at longer intervals as it diminishes. 

Fig. 191.—Incision of the drumhead (paracentesis). The small 
figure shows the extent and direction of the incision. 
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Vaccine therapy is often o f value in cases which are subacute and 
threaten to become chronic . The external meatus is syringed with 
sterile saline solution and dried with co t ton m o p s . A pledget o f co t ton 
saturated with absolute alcohol is then inserted and left in posi t ion for 
five minutes. I f the perforation be large, a sterile plat inum loop is n o w 
introduced into the t y m p a n u m and the secretion at once transferred 
t o blood-ascitic-agar plates. I f the perforation is small, the pneumat ic 
speculum is used to suck ou t the pus (Haskin) . A s an alternative, 
swabs m a y be taken through a sterile nasal speculum from the naso­
pharynx and also b y passing a curved swab stick through the m o u t h 
and into the nasopharynx. Tanaka finds vacc ine therapy ve ry effective 
in the purulent otitis media o f infancy. W h e n operating on a case o f 
acute mastoiditis it is a good plan for the surgeon t o take a swab o f the 
pus in the cav i ty and have a vaccine prepared in case there is delay 
in the cessation o f the aural discharge or in the healing o f the w o u n d . 

In cases where copious discharge persists for a per iod o f four weeks, 
where deafness is marked, and the perforation is small, it is advisable 
no t t o delay draining through the mastoid bone , as this operat ion 
gives the best chance o f restoring the hearing and at the same t ime 
obviates the risks o f intracranial compl ica t ions . I f in addi t ion t o the 
a b o v e symptoms there is occasional diminution o f discharge, accompanied 
b y discomfort or pain, the indications b e c o m e more p ronounced . Many 
otologists, such as Hea th and McKenz ie , are in favour o f the mastoid 
operat ion in the early days o f middle ear suppuration, even in the absence 
o f fever, mastoid swelling, or where pain is unrelieved b y paracentesis. 
Our v iew, however , is that, in the absence o f the symptoms o f danger , 
the case should b e watched for three or four weeks before operat ion 
is performed. Cases which are operated on t o o early, i.e., before act ive 
immuni ty has been attained, d o no t make such a satisfactory recovery 
as those which are dealt wi th at a later stage. 

Systematic inflation o f the ear should be carried out if the hearing 
does no t improve rapidly as soon as the swelling o f the membrane has 
subsided. 

In all cases compl ica ted b y the presence o f adenoid vegetat ions in the 
nasopharynx, removal o f these growths is called for as soon as the acute 
s y m p t o m s have passed off. Then should aural discharge persist, the 
nasal sinuses should be thoroughly overhauled, as in our experience, 
the maxil lary antrum on the side corresponding t o the affected ear often 
shares in the original initial infection. A n X ray in addit ion t o a care­
ful clinical examinat ion o f the nose and paranasal sinuses should therefore 
be carried ou t . 

I t is very necessary to ensure comple te cessation of the discharge in 
all cases o f acute suppurative otitis media ; otherwise the condi t ion 
will pass into the stage of chronic otorrhoea, wi th all its at tendant dis­
abilities. In Berlin the arc-light is used in the t reatment o f cases which 
d o no t heal in the usual t ime. I t is essential that the medical man in 
charge o f the case, or the specialist, should satisfy himself b y direct 
observat ion that the middle ear cleft is dry , and that he should no t 
rely on the statement o f the patient or his friends as t o this poin t . If, 
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after exhausting the various remedial measures through the meatus, 
and attending to nose and throat , the discharge f rom the ear still 
continues, the modern operat ion for acute mastoidit is should be per­
formed. Chronic suppurat ion with its possible risks t o life wih thus 
be avo ided and the future o f the hearing safeguarded. 

VARIETIES OF ACUTE PURULENT OTITIS MEDIA. 

Middle Ear Suppuration in Children.—Otitis media is c o m m o n in 
badly-nourished children (Guthrie) . Some hold that a mild otitis media 
is a lmost universal in infants, the embryon ic tissue which m a y persist in 
the middle ear cav i ty after birth being very readily infected. A s a rule 
this tissue disappears within the first few weeks o f life. During the first 
t w o years, aural suppuration is more frequent than at any subsequent 
age, and even at five years it is found in 2 per cent o f all children. In 
the vast major i ty o f cases infection is the result o f a c o m m o n co ld . The 
immuni ty following coryza is short-l ived. One co ld is fol lowed b y 
another and, wi th each, the child m a y have an at tack o f otitis media . 
In some cases the symptoms m a y be lacking or indefinite, the so-called 
' l a t en t ' otitis. A n o toscopio examinat ion should be made in all cases 
in which an infant is feverish at night wi thout any other obv ious cause. 
A s the drumhead o f a y o u n g child is thicker than that o f an adult , there 
is less t endency t o bulging, and spontaneous rupture is delayed (Alexander ) . 
The prognosis in the acute cases is favourable, 78 per cent showing no 
discharge and no deafness when seen f rom t w o t o five years after the 
original at tack. R e m o v a l o f adenoids and inflation o f the ears b y 
Politzer 's me thod are almost invariably called for . 

Recen t ly there has been m u c h discussion regarding the relationship 
o f otitis media t o gastro-enteritis in infancy. One school holds that the 
ear t rouble is the cause o f the infection o f the digestive t ract while the 
other considers that there is little or no connect ion , and in suppor t o f 
this latter v i ew point ou t that gastro-enteritis is more frequent in 
summer and otitis media in winter. Further, the bac ter io logy o f the 
t w o condit ions does not correspond and operations o n the middle ear 
or mastoid process have ve ry little effect in clearing up the al imentary 
t rouble . I t is p robable that the gastro-enteritis and its consequent 
malnutri t ion are pr imary and favour infection o f the middle ear and 
nasal sinuses. On the other hand there is a close connec t ion be tween 
acute pu lmonary condi t ions , especially b ronchopneumonia , and otitis 
media . Infect ion o f the middle ear is found in 90 per cent o f such cases at 
a u t o p s y : in m a n y there are no local s y m p t o m s o f otitis media during life. 

Influenza.—The incidence o f otitis media in this fever varies very 
greatly. In some epidemics middle ear affections are o f frequent 
occurrence. Earache comes on suddenly from the first t o the third day 
o f illness, and m a y be preceded b y a feeling o f fullness in the head. 
O t o s c o p y frequently shows dark-red vesicles filled wi th b l o o d on the 
drumhead or posterior meatal wall , though mastoid tenderness is no t 
ye t present. Paracentesis is fol lowed b y considerable bleeding, and, 
later, b y a profuse serosanguineous discharge for several days . Later 
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still the discharge becomes purulent. The infecting organism is usually 

the Streptococcus hcemolyticus, Bayer points out that acute inflammation 

apparently l imited to the attic m a y occur in influenza. There is at 

first congest ion o f the membrana flaccida fol lowed b y bulging and the 

formation o f a b lood blister which extends to the meatal wall. Las t ly a 

perforation occurs but before this paracentesis should be performed. 

I f a cure is not obtained in this way , a t t ico-ant ro tomy is indicated 

(see p . 359) . 
Scarlet Fever.—Gardiner finds that from 6 to 10 per cent o f scarlet 

fever cases suffer from purulent otitis media which occurs mos t frequently 
in the first or second week o f illness. The causal organism is, o f course, 
a s t reptococcus . Earache, when present, is a fairly reliable signal o f 
ear mischief. Ear discharge occurs , however , twice as often wi thou t 
pain as with it. In the major i ty o f cases the discharge is purulent , 
less frequently it is muco id . The discharge has a foul odour in cases 
compl ica ted b y diphtheria. 

Appearances of the Drumhead,—Every variation is seen, from mild 
catarrh to the red bulging membrane with afl landmarks obliterated. In 
the majori ty o f cases the meatus contains desquamated epithelium, and 
frequently there is a t iny pulsating spot in a greyish-white mass at the 
medial end o f the meatus. Gardiner has not seen the tympan ic membrane 
destroyed in a few hours, or even in a few weeks, though this condi t ion 
is described as occurring in some cases, especially in those compl ica ted 
b y diphtheria in which necrosis extends t o the mastoid b o n e and some­
times even t o the labyrinth and in which early and extensive operat ion is 
indicated. The perforation in the milder t ype is usually in the anterior 
part o f the drumhead. In about 50 per cent o f cases otitis media is 
associated with adenoids and mucopurulent rhinitis. 

T R E A T M E N T . — I m m e d i a t e paracentesis in every case in which the 
tympanic membrane is bulging is the ideal t r ea tmen t ; bu t this is on ly 
possible in a fever hospital if the parents ' consent t o such an operat ion 
is obtained at the t ime o f admission. Intravenous or intramuscular 
injections o f concentrated anti-scarlatinal serum m a y be useful. W h e n 
the symptoms o f mastoiditis appear one should operate at once—the 
' e a r ly ' operat ion is mos t certainly indicated in these cases, as also in 
those severe cases following genuine influenza. I t has been found that 
in cases o f scarlatinal otitis media the removal o f adenoids, combined 
with the use o f specific serum, results in an average reduct ion o f t w o weeks 
in the patient 's stay in hospital . N o case o f scarlet fever wi th otorrhoea 
should be aflowed to leave hospital with the ear discharging. Otorrhoea 
associated with adenoids m a y dry up under conservat ive treatment, 
but sooner or later the ear begins quiet ly and painlessly t o discharge 
again. Such patients are often responsible for ' return cases ' . 

Measles .—According t o Gardiner, the onset o f otitis media usually 
occurs in the first or second week, but it m a y be late in the sixth week . 
Only in the early cases is there pain. The perforation is anterior as a 
rule, and the otitis is not so severe as that met with in scarlatina. The 
organism present is a s t reptococcus or pneumococcus . Acu te mastoiditis 
is, as a rule, just as free from pain as the otitis media . The on ly sign 
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that can be depended on is sagging o f the postero-superior wall o f the 
canal . In some cases extensive destruction o f the membrane takes 
place. I f operat ion is performed early, recovery is uneventful, although 
usually slow. Nitrous-oxide gas and o x y g e n should be employed to 
anaesthetize the patient. 

L a y t o n holds that in mastoiditis wi th retro-auricular swelling compl i ­
cating measles and scarlatina it is advisable t o make a free incision 
(Wi lde ) at least one inch in length d o w n t o and through the periosteum. 
In the cases in which this incision effects a cure L a y t o n considers that bone 
disease is absent bu t that the inflammatory process has passed f rom the 
t y m p a n u m along the external acoust ic meatus t o the poin t where the 
b o n y and cartilaginous meatus meet and has then turned backwards 
over the bone . The Schwartze operat ion is, however , called for : (1) I f 
the fever does not subside within forty-eight hours after Wi lde ' s incision ; 
(2) I f the wound does no t heal within fourteen days ; and (3) I f the ear 
is no t dry in t w o months . Graham B r o w n , o n the other hand, holds that 
Wi lde ' s incision should be l imited to those cases in which the patient 
cannot stand a general anaesthetic, and in this opinion we agree. 

Typhoid Fever.—Otitis media occurs in 7 per cent o f cases, usually 
during the stage o f recession. Pain is rarely a marked s y m p t o m . T h e 
organisms present are those usually associated with acute midd le ear 
suppuration. 

Otitis Media due to the Pneumococeus Mucosus or to Friedlánder*s 
Bacillus presents important characteristics. There is an acute onset , 
but in more than half the cases the t ympan ic membrane does no t rupture 
or the trifling discharge ceases very early. This is fol lowed b y a long 
interval, during which the drumhead presents an almost normal appear­
ance and the patient has on ly slight deafness and tinnitus, and then 
an intracranial compl ica t ion , especially purulent meningitis, suddenly 
appears. A b o u t three months , on the average, m a y elapse between 
the first onset o f the disease and the appearance o f the compl ica t ion . 

MASTOIDITIS IN ACUTE OTITIS MEDIA. 

I t has already been pointed ou t that, a l though the inflammatory 
process involves the mucosa lining the tympan ic (mastoid) antrum in 
the major i ty o f cases o f acute suppurat ion in the middle ear, the b o n y 
walls are affected in only a minor i ty o f instances. Krainz points out 
that, as there are no sensory nerves in the endosteum or bone in the 
interior o f the mastoid process, there m a y be no clinical signs o f mastoidit is 
till the inflammation reaches its lateral surface or the dura mater o f 
the sinus or brain. 

Cheatle states that in infancy, wi th the except ion o f the t ympan ic 
antrum and a layer o f small cells in its lateral wall, the mastoid process 
contains no cells, the bone being diploet ic . This acellular or infantile 
type of mastoid process persists throughout life in about 20 per cent o f 
people . In the second type (cellular or pneumat ic) the diploe is replaced 
b y air-spaces which have extended from the middle ear t ract . Between 
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PLATE XVII 

(A) Normal mastoid air-cells. 1 , Dense taone under periosteum of cortex; 2, Haversian 
space ; 3,\Delicate layer of mucoperiosteum. (B) Acute mastoiditis. 1 , Expanded Haversian 
canal with ;dilated vessel and small cell infiltration around; 2, Old bone; 3 , Osteoclasts; 
4, Dense small cell infiltration of mucoperiosteum which is enormously thickened as compared 
with A ; 5, Blood-vessel. (C) Necrotic form of mastoiditis (rareX 1, Pus in space of former 
air-cell; 2, Bone decalcified by toxic process ; 3 , Thickened and infiltrated mucosa of air-cell; 
below this there are necrotic areas of bone? which is still calcified. (D) Eeparative process in 
air-ceil. 1 , Still unorganized exudate; 2, 6, Narrow bridge of connective tissue which has 
grown into and is organizing the exudate in the air-cell; 3, Haversian canal; 4, Osteoblasts 
forming thin layer of new bone ; 5, Old bone. (E) Shows final results of reparative process 
shown in D. The air-cell is now ahnest completely obliterated. 1 , Reticular bone set on cell 
wall; 2, Endosteum ; 3 , Small cavities Uned by epithelium containing air and a little exudate; 
4, Old bone ; 5 , Organized exudate. The figure shows the so-called · pearl necklace' arrange­
ment. (F) Low-power view of tip of mastoid showing parts of two air-cells obliterated by 
new formed bone and fibrous tissue. 

manifested clinically b y softening o f the bone . Thin processes o f connec­
t ive tissue g r o w out along wi th y o u n g blood-vessels f rom the m u c o ­
periosteum through gaps in the epithelium and pass into the exudate 
in the air-cell which thus becomes organized. Epi thel ium proliferates 
along these tissue bridges which eventually form a series o f minute air 
spaces and produce an appearance which has been compared to a pearl 
necklace. In other and more severe cases the whole lumen o f the air-cell 
is filled with granulation tissue in which new bone is formed. There is 
thus a possibility that an originally pneumat ic process m a y b e c o m e 
dense ; such an occurrence is, however , ve ry rare. In practical ly all 
cases o f dense mastoid process the air-cells failed to deve lop (p . 263) . 

A, Middle ear infection in the acellular t ype o f bone m a y have the 
following results : — 

1. I f drainage is free and if the virulence is slight, cure m a y occur . 
2. I f the infection is virulent, the b o n y walls are affected and 

the suppuration becomes chronic, with formation o f granulations, 
cholesteatoma, etc . The dense lateral b o n y wall o f the antrum prevents 
the inflammatory process from spreading to the surface and becoming 
manifest. 

the typical acellular infantile mastoid process afid the cellular or 
pneumat ic there are several intermediate varieties o f b o n e . 

Accord ing to the old teaching, the dense bone which is found to 
surround the antrum in cases o f chronic middle ear suppuration was 
thought t o be due t o sclerosis from long-standing suppuration. Cheatle's 
researches have shown that this dense b o n e is no t the effect o f chronic 
suppuration, but the cause o f it. 

J. P . Stewart points out that in the early stages o f mastoidi t is the 
blood-vessels in the Haversian canals b e c o m e engorged and the m u c o -
endosteal lining o f the cells is swollen and infiltrated with l eucocy te s . 
Serum and pus cells pass into the lumen. Osteoclasts next appear in 
the Haversian canals and later in the b o n y walls o f the air-cells. Reso rp ­
tion o f bone is also carried on b y chemical dissolution (halisteresis) and 
b y vessels which perforate the bone . I f the case recovers wi thou t 
operation, the next phase—repair—is seen during the third week and is 
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3. A labyrinthine compl ica t ion due t o infection passing through the 
fenestra vestibuli or fenestra cochleae m a y deve lop at the t ime o f the 
original infection or later. 

4. A n intracranial compl ica t ion m a y arise (see (6) below). 

B. In severe acute infections o f a cellular temporal bone , the sepsis 
readily travels from the antrum t o the cells, where it sets up an acute 
mastoiditis with external signs. T h e distance t o which the disease m a y 
extend is l imited only b y the extent o f the air-cells. T h e inflammatory 
process m a y reach the lateral surface and produce periostitis, the infection 
in the latter case passing along the perivascular sheaths, or in children 
b y way o f the squamomastoid suture. Resolu t ion m a y occur before pus 
has formed, if the iter ad antrum is no t b l o c k e d and if there is free 
drainage through the tympan ic membrane . T h e condi t ion m a y , however , 
g o on to suppuration, with the formation o f a masto id or subperiosteal 
abscess. I f untreated, the abscess in the masto id process m a y b u r s t : — 

1. Through the periosteum and skin cover ing the masto id process . 
2 . In to the meatus : this condi t ion m a y b e mistaken for furunculosis 

o f the meatus. 

3. Through the thin, medial aspect o f the t ip o f the masto id process 
into the digastric fossa (Bezold ' s mastoidi t is) . (Trea tment in these cases 
consists in operating on the process and then opening u p the sinus 
from the interior o f the mastoid process t o the neck . T h e abscess in the 
neck is freely opened and drained.) 

4. Through the canal for the mastoid emissary vein or through the 
temporo-occipi ta l suture, wi th the result that an abscess forms poster ior 
to the mastoid process. 

5. Through the posterior root o f the z y g o m a , wi th the result that a 
subperiosteal abscess forms beneath the temporal fascia ( zygomat i c 
mastoiditis) (Fig, 192). Accord ing t o Mollison, this form o f mastoiditis 
occurs in about t w o or three per cent o f cases. Clinically the condi t ion 
presents very definite features : pain in front o f the ear, and a swelling 
in the temporal fossa in front o f the pinna and a b o v e the t emporo ­
mandibular jo in t . Later, it involves the side o f the head up to the 
insertion of the temporal muscle . Slight oedema o f the eyelids m a y be 
perceptible before swelling o f the face is no t iced . There is pain and 
difficulty in opening the mou th and in mast icat ion. Z y g o m a t i c mastoid­
itis is l ikely t o occur in cases in which the zygomat i c cells are unusually 
developed . 

6. The infection m a y spread— 
a. Through the roof o f the middle ear cleft and give rise t o extradural 

abscess in the middle cranial fossa, and even to abscess o f the temporal 
lobe . Purulent meningitis is rare when infection spreads a long this 
route. 

b. Backward spread o f infection m a y result in : (i) extradural abscess 
between the dura mater o f the descending por t ion o f the transverse 
sinus (s igmoid) and its b o n y g roove , (ii) sinus thrombosis , (iii) basal 
lepto-meningitis , ( iv) cerebellar abscess. 

c. Infection m a y spread from the t y m p a n u m t o the labyrinth through 

the fenestra vestibuli or fenestra cochleae (see Fig, 202 , p . 3 6 3 ) . 

22 
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d. Infect ion m a y pass f rom the t y m p a n u m t o the jugular bu lb which 
lies be low ; in this case, the infection passes along the smaller veins 
which drain in to the jugular bu lb . 

e. Last ly , the infection m a y pass anteriorly from the t y m p a n u m 
outside b u t along the line o f the Eustachian tube and p roduce a retro­
pharyngeal abscess. 

S Y M P T O M S . — T h e presence o f pus in the antrum is suggested b y some 
degree o f tenderness on pressure over the base o f the mastoid process , 
but if the inflammation actually involves these parts, the s y m p t o m s 
become more severe, and usually overshadow those depending on the 
intra tympanic suppuration ; the pain in these cases is generally severe, 
and the temperature m a y rise one or t w o degrees. Vérel stated that 
mastoiditis alone ve ry rarely causes in adults a rise o f temperature to 
more than 100° F . I t is remarkable h o w m a n y o f these patients, even 

Fig. 192.—Zygomatic mastoiditis. Note the swelling above and in front of the auricle. 

with a large subperiosteal abscess, have no fever. In cases wi th more 
than this degree o f fever, an intracranial compl ica t ion should be suspected. 
T h e pulse-rate is quickened and the mastoid tenderness m a y b e ex t reme. 

In the case o f periostitis, oedema o f the soft parts develops , and the 
auricle is displaced downwards and outwards ; this is described as 
erection o f the auricle. The change in posit ion m a y best be detected 
if the head is v iewed from behind. I f a subperiosteal abscess forms, 
a fluctuating swelling appears behind the ear (Plate XX, A, p . 342) . 

W h e n mastoiditis is present the discharge f rom the ear is usually 
abundant , bu t in some cases a mastoid inflammation occurs after the 
discharge f rom the middle ear has ceased and the perforation has healed. 
This, as has already been ment ioned, is mos t likely t o take place in cases 
due t o an infection b y the Pneumococcus mucosus. 



PLATE XVIII 

B O N E I N V O L V E M E N T IN O T I T I S M E D I A 

Radiographs in a case of unilateral acute purulent otitis media and mastoiditis. ( A ) Right 
ear: Normal pneumatic mastoid process. (B) Left ear: Acute otitis media with blurred 
pneumatic mastoid process. 

Radiographs from a case of unilateral chronic middle ear suppuration. 
(C) Normal left ear ; (D) Diseased right ear. The antrum was filled with cholesteatoma. 
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D I A G N O S I S . — T h e diagnosis o f periostitis and masto id inflammation 
is generafly easy, bu t in some eases diificulty m a y arise in distinguishing 
between furunculosis o f the posterior meatal wall wi th surrounding 
cellulitis, and mastoiditis (see p . 316) . In undoub ted cases o f mastoidit is 
there m a y be diificulty in deciding whether the condi t ion has passed the 
catarrhal stage and gone on t o actual pus-formation, as there is usually 
little or n o pyrexia or increase o f the pulse-rate, while the pain m a y be 
slight and the objec t ive appearances indefinite. In such cases, consider­
able information m a y be obta ined f rom a radiograph taken t o show the 
mastoid region o f the skull. F o r this purpose the tube is p laced so that 
the rays pass obl iquely through the side o f the head f rom the parietal 
region d o w n towards the opposi te masto id area. E a c h side o f the head is 
photographed separately, for the purpose o f compar ison . A postero-
anterior radiograph should also b e taken t o show the t ip cells on b o t h 
sides. Anatomica l asymmetry o f the mastoid process is found in o n l y 
12 per cent o f cases (Turner and Por ter ) . T h e radiograph shows the t y p e 
of mastoid process and, if cellular, the distribution o f the cells ; it also 
demonstrates the posit ion o f the transverse sinus, antrum, e tc . T h e con ­
ditions found at operat ion are generally in agreement with what is shown 
in the radiograph. In acute otitis media , changes m a y be no ted even 
during the first few days , a slight blurring o f the outline o f the cells on 
the affected side indicating tumefact ion o f the lining membrane . I f 
resolution takes place, this blurring persists for a considerable per iod . 
Pus , If present, will be indicated b y an area o f cloudiness, while the 
outlines o f the cells in a cellular process will also be blurred. A s in 
the case o f radiography o f the paranasal air-sinuses, some experience 
is required in the interpretation o f the pictures which are obta ined . 
(Plate XVIII, A, B.) 

D i x o n states that the b lood-coun t in simple acute mastoiditis shows 
an average o f 11,000 to 12,000 leucocytes , whfle the p o l y nuclear coun t 
yields abou t 70 t o 80 per cent . T h o u g h it is no t possible b y means o f 
a l eucocyte coun t t o diagnose be tween an uncompl ica ted case o f otitis 
media and one compl ica ted b y mastoiditis, a leucocytos is o f over 20,000 
indicates the presence o f some compl ica t ion (intracranial or chest) . 

T R E A T M E N T . — W h e n symptoms o f inflammation o f the mastoid process 
supervene, the patient should be sent t o bed and, if the condi t ion is no t 
urgent, pafliative measures should be adop ted in the first p lace . T h e 
bowels m a y also b e evacuated b y a dose o f calomel at night (3 t o 5 gr . ) , 
fol lowed b y a saline cathartic in the morning. T h e pain m a y be relieved 
b y the applicat ion o f co ld b y means o f an ice-bag or b y running iced 
water through Leiter 's tubes . Free drainage through the d rum-membrane 
is essential, and paracentesis must be performed if the perforation is n o t 
already sufficiently large t o permit o f this. I t mus t be confessed, however , 
that, once signs o f serious mastoiditis have deve loped , as indicated b y 
pain and ' l a t e ' tenderness, paracentesis seldom or never aborts the process . 
Operat ion on the mastoid process is a lmost invariably necessary. 

There is considerable controversy as t o the mos t suitable t ime t o 
operate in cases o f mastoidit is . Alexander believes that it is advisable 
to wait as long as possible—six weeks b y preference, as at this period 
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the interior o f the process has broken d o w n into a confluent abscess, 
and at the end o f the operation the w o u n d can be closed. Neumann, 
on the other hand, points ou t that if operation is performed in the 
first or second week, intracranial complicat ions are seldom met with 
(2 pe r cent) , whereas in cases operated on after the seventh week such 
compl ica t ions , e.g., perisinus abscess, are found in 75 per cent . The 
teaching in Edinburgh is intermediate between these views (see 6 
below). 

The indications for the simple mastoid operat ion, which is also known 
as Schwartze 's or the 'c lass ical ' operation, in cases o f acute purulent 
otitis media , are as follows : — 

1. Pain and mastoid tenderness continuing for t w o or three days in 
spite o f paracentesis. 

2 . Fever (over 100° F.) and rapid pulse in an adult . 
3. Copious pulsating purulent discharge filling the meatus within a 

few minutes after mopp ing out , and therefore t o o plentiful t o be secreted 
b y the t y m p a n u m and antrum alone. 

4 . Sagging o f the meatal w a l l ; oedema or subperiosteal abscess ove r 
the mastoid process or z y g o m a , or gravitat ion abscess be low the t ip 
o f the process . 

5. Symptoms o f labyrinthine or intracranial compl ica t ion call for opera­
t ive t reatment . (These subjects are dealt with in Chapter X X X V I I I , p . 361.) 

6. Persistence o f acute suppurative otitis media for more than four 
weeks in spite o f efficient treatment. 

Technique of the Classical Mastoid Operation (Schwartze) (Plate XX), 

—The skin around the mastoid process is shaved and prepared in the 
usual w a y wi th iodine, and the head covered wi th sterile cloths which 
leave the area o f operat ion exposed . The auricle is held forward b y an 
assistant, and an incision is made through the skin a quarter o f an inch 
behind the retroauricular g roove . The cut should extend d o w n t o the 
b o n e and b e y o n d the t ip o f the process (Plate XX, B), T h e peri­
os teum is separated forwards and backwards so as t o expose the masto id 
cor tex , including the posterior roo t o f the z y g o m a , the suprameatal 
spine and the t ip o f the mastoid process . A self-retaining retractor 
is then inserted (Plate XX, C). W i t h the aid o f the gouge and 
hammer the mastoid cor tex is n o w removed , the gouge cuts being m a d e 
from behind forwards. The large shallow b o n y cav i ty thus formed 
is then deepened in a direction parallel t o the posterior b o n y meatal 
wall until the t ympan ic antrum is reached (Plate XX, D). A s a 
rule this cav i ty lies abou t half an inch f rom the surface at a po in t jus t 
behind the suprameatal spine. ( I t is a g o o d plan at this stage t o take 
a swab o f the pus f rom the antrum and to get a vacc ine prepared f rom 
it.) Diseased cells should be fol lowed up , though this m a y necessitate 
the opening up o f the zygomat ic ceUs a b o v e the external acoust ic meatus , 
and the exposure o f the dura mater o f the middle fossa. Eisinger o f 
Vienna teaches that the three constant planes in connect ion wi th the 
mastoid bone are the posterior meatal wall , the middle fossa and the 
posterior fossa and that the gouge should be directed in these planes ; 
thus the first b l o w is made parallel t o the posterior meatal wall , the 
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B O N E I N V O L V E M E N T IN O T I T I S M E D I A 

Radiograph of right mastoid process 
showing extensive development of air-
cells. 0 ) Zygomatic cells; (2) Condyle 
of mandible; (3) External acoustic 
meatus; (4) Cells at tip of process; 
(.5) Marginal cells (the clear area in front 
of this line indicates the position of the 
sigmoid sinus); (6) Posterior-superior 
or petrosal-angle cells. 

h2 
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A photograph kindly presented by 
Professor Neumann to show the opera­
tion for acute mastoiditis carried out 
at his clinic. ( i ) Antrum ; (2) Glenoid 
fossa ; (3) External ' acoustic meatus ; 
Í4) Cells at tip of process; (5) Sub-
labyrinthine cells ; (6) Bulging of sinus 
plate into the operation cavity; (7) Pos­
terior superior or petrosal-angle cells.» 

Vertical radiograph of head of patient with acute inflammation of cells at apex of left 
petrous pyramid. The radiograph also shows a large, normal left sphenoidal sinus: the 
left posterior ethmoidal cells are cloudy. ( l ) Normal cells of pyramid on right side; 
(2) Cloudy cells on left side; (3) Anterior arch of atlas; (4) Odontoid process of axis; 
(5) Mandible. 
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second parallel t o the middle fossa and the third parallel t o the poster ior 
fossa. B y working on these planes the various cell systems are auto­
matical ly opened up and drained. T h e various groups o f cells des­
cribed b y Cheatle and also b y Neumann (see chapter o n A N A T O M Y , 
p p . 262 , 264) should b e systematical ly searched for and opened up (Plate 

XIX, A, B). Former ly it was n o t ve ry u n c o m m o n for the pat ient t o have 
a rise o f temperature and headache t w o or three weeks after an imperfect 
Schwartze operat ion and, on opening up the w o u n d , it was found that 
all the cells had no t been cleared ou t . In all cases in wh ich the pat ient 
has a temperature o f ove r 100° F . before operat ion the sinus should 
be exposed . Signs such as oedema or tenderness ove r the posterior 
border o f the mastoid process, and s y m p t o m s such as retraction o f the 
head, vomi t ing , rigors, or feelings o f chilliness, call for the exposure 
o f the s igmoid sinus. In exposing the dura mater o f the sinus or midd le 
fossa the gouge should be directed at a ve ry obl ique angle t o the surface, 
so that there m a y b e no danger o f penetrating the dura mater . 

In the major i ty o f cases it is also advisable t o r emove the t ip o f the 
mastoid process, in order t o provide free drainage f rom the lower end of 
the w o u n d . This procedure should certainly be fol lowed in all cases in 
which the cells ex tend d o w n t o the t ip . T h e fibres o f insertion o f the 
s ternomastoid muscle are separated wi th the periosteum-detacher, or 
with the knife or scissors, and the edges o f the w o u n d held apart wi th 
retractors. A broad gouge is n o w applied t o the posterior aspect o f the 
mastoid t ip . One b l o w wi th the hammer and gouge severs this por t ion . 
In the same w a y the gouge is applied t o the antero-lateral surface o f the 
t ip (Plate XX, Ε and F). In this w a y the t ip o f the masto id process 
is loosened, bu t is still held b y the s ternomastoid fibres a t tached t o its 
medial surface. The masto id t ip is therefore grasped b y means o f necrosis 
forceps and pulled first forwards and then backwards , while the remaining 
fibres o f the sternomastoid insertion are detached wi th a pair o f scissors 
curved on the flat. I f a gravi tat ion abscess is present beneath the 
sternomastoid muscle, this must be fol lowed up and drained b y a counter-
opening in the neck on general surgical principles. 

The cav i ty is n o w swabbed with peroxide o f hydrogen , syringed 
out wi th warm saline solution, and lightly packed wi th iodoform 
worsted or gauze, which should protrude from the lower end o f the 
wound . As an alternative a drain o f rubber d a m m a y be employed . 
Stitches are usually inserted in the upper three-fourths o f the incision. 

A t the end o f the operat ion the external meatus should be lightly 
packed with a strip o f iodoform gauze. T h e dressing and bandage are 
n o w applied in the usual w a y . 

I f all goes well and the temperature remains normal , the case need 
not be dressed for at least five days , when the drain and stitches are 
r emoved . A t the first dressing the surgeon hopes t o find the gauze in 
the external meatus dry , showing that the suppuration in the t y m p a n i c 
cav i ty is passing off. I t is useless t o aflow the posterior w o u n d t o close 
before the tympan ic cavi ty has ceased to discharge. I f the meatal 
discharge continues, an autogenous vacc ine (see above) m a y sometimes 
be o f service. 
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In operat ing on infants it is necessary t o remember that the mastoid 

process is poor ly developed, and that the antrum is higher up and much 

more superficial than in adults, also the facial nerve is much more 

superficial. 
Dur ing the last ten years certain surgeons have employed the ' b l o o d -

c l o t ' me thod o f healing after the Schwartze operat ion. This me thod is 
carried out as follows : W h e n all diseased tissues have been thoroughly 
removed , the cav i ty is syringed, dried ou t wi th swabs moistened 
with spirit, treated with B . I .P .P . o f c reamy consistence, and allowed 
to fill wi th b lood . The wound is then united throughout its whole 
length and dressings are applied (Ti l ley) . D o w e y reports on 45 cases 
with the following results : healing b y first intention, 31 per c e n t ; 
comple te breaking d o w n o f wound , 47 per c e n t ; partial breaking down , 
22 per cent . Til ley reports 95 per cent o f cases treated b y the b lood -
clot me thod as comple te ly successful. Ear ly cases dealt wi th in this w a y 
d o not , as a rule, heal b y first intention, whereas those o f three to six 
weeks ' duration in which free pus is present in the mastoid are more 
successful. It is, however, safer to drain the operation cavity at the lower 

end. Loose sutures m a y be passed at the lower end o f the w o i m d and 
united at the first or second dressing i f all is satisfactory and the meatal 
discharge has ceased. In this w a y it is possible t o obta in the cosmet ic 
advantage o f the ' b l o o d - c l o t ' me thod wi thout the danger associated 
with the comple te closure o f the wound . The patient m a y be sent h o m e 
within t w o weeks in favourable cases. Y e t another m e t h o d is t o sew 
up the posterior w o u n d margins bu t t o insert a piece o f capillary tubing 
into the operat ion cav i ty and bring one end o f it ou t at the upper and 
lowermost por t ion o f the incision. 

T h e Schwartze operat ion results in the cure o f the discharge in 
90 per cent o f cases, and in the return o f normal hearing in 70 per cent . 

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

P Y R A M I D O F T H E T E M P O R A L B O N E 

( A P I C I T I S O R P E T R O S I T I S ) 

This inflammation m a y be either present in its acute or chronic fo rm. 
In the former it is manifested b y profuse aural discharge accompanied 
b y retro-orbital pain. Paralysis o f the 6th nerve m a y be present (see 
G R A D E N I G O ' S S Y N D R O M E , p . 371) . 

The patients are y o u n g and the otitis media is somet imes, bu t no t 
a lways , accompanied b y mastoidit is . There is severe pain usually 
wi th a temporo-parietal distribution caused b y irritation o f the Gasserian 
ganglion at the t ip o f petrous pyramid (Plate XIX, C). Hyperaesthesia 
or anaesthesia o f the skin associated with herpes m a y be present. 
T h e m o t o r part o f the 5th nerve is occasional ly involved wi th spasm 
or paralysis o f the muscles o f masticat ion. Then diplopia m a y suddenly 
deve lop due t o the involvement o f the abducens nerve. Opt ic neuritis 
is absent . On lumbar puncture the cerebrospinal fluid is usually under 
increased pressure, bu t otherwise normal . Wi th in t w o months , somet imes 



PLATE XX 

S C H W A R T Z E ' S O P E R A T I O N FOR A C U T E M A S T O I D I T I S 
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(A) Subperiosteal abscess over right mastoid. (B^ Line of incision. The dotted line indi­
cates a second incision which may have to be made in cases m which the sinus has to be 
θ3φθ8βα. CC) Area of operation exposed: (1) Posterior root of zygoma; (2) Suprameatal spine; 
(3) Tip of mastoid process. The area of operation lies within the triangle made by joining 
these three points. (D) Mastoid antrum opened : (1) Mastoid antrum; (2) Air-cells at the tip : 
(3) Sinus plate. The gouge is shown in the position for removal of bone to expose the sinus. 
(E) Removal of tip of mastoid. (F) The operation completed · (1) Dura of middle fossa exposed: 
r2> Posterior belly of digastric muscle' exposed by removal of mastoid t ip; (3) Exposure o, 
sigmoid sinus. 
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following surgical interference and sometimes in its absence, the pain 
becomes trifling and the diplopia vanishes. Occasional ly a diffuse 
meningitis or cavernous sinus thrombosis supervenes and the case ends 
in death. Sears, in reviewing 250 cases where the Gradenigo 's syndrome 
was present, reports a morta l i ty rate o f 17 per cent . 

In its chronic form it m a y keep up an aural discharge. K o p e t z k y 
makes his diagnosis f rom the fol lowing : (1) Persistent otorrhoea fo l low­
ing efficient simple mas to idec tomy ; (2) Faflure t o find any further 
pa tho logy within the mastoid process on revision o f the original operat ion 
or the d iscovery o f a fistula leading t o the petrous apex ; (3) Pos i t ive 
finding on radiographic examinat ion (vertical project ions are m o s t 
suitable), and if attacks o f retro-orbital pain are present, the diagnosis 
is made from clinical findings alone. 

T R E A T M E N T . — I n cases associated with acute middle ear suppurat ion 
the patient should be carefully wa tched and palliative t reatment under­
taken for a week . L u m b a r puncture should b e performed. Pain will 
have t o be relieved b y morphia . Paracentesis and (or) the Schwartze 
operat ion m a y be necessary. I f the s y m p t o m s abate w e m a y assume 
that the patient wiU recover wi thout further operat ion ; b u t if after a 
week no relief has been obtained, the radical mas to id operat ion should 
be performed. P robab ly the mos t simple procedure is nex t t o r emove 
the entire tegmen and elevate the dura mater o f the middle cranial fossa 
from off the anterior surface o f the petrous b o n e ; the apex is thus 
brought into v iew and the apical cells curet ted. 

A n alternative route is that emp loyed b y the cranial surgeon for 
removal o f the Gasserian gangl ion. 

O S T E O M Y E L I T I S O F T H E T E M P O R A L B O N E . 

Osteomyelit is o f the temporal bone , fol lowing middle ear suppurat ion, 
is fortunately rare and, like osteomyeli t is elsewhere, is a disease o f chüd-
h o o d . The symptoms deve lop rapidly. The general condi t ion o f the 
patient is serious, with high temperature, prostration and restlessness. 
T h e retro-auricular swelling appears early and extends rapidly b e y o n d the 
limits o f the mastoid process . T h e swelling has an oedematous border . A t 
operation, pus is abundant and usually ve ry foetid. The mucous m e m ­
brane is necrot ic and the b o n e itself softened and also necrosed. Foc i 
o f osteomyelit is are found at a distance, the infection passing b y w a y o f 
the diploic veins. The transverse sinus often becomes th rombosed . T h e 
infection, spreading either directly or leaving areas o f apparently healthy 
tissue, m a y reach the vaul t or the base o f the skull. In the major i ty o f 
cases, septicaemia, pyaemia, or more rarely leptomeningit is , carries off 
the patient. Operation can hardly b e t o o early or t o o radical. 

M A S T O I D I T I S IN D I A B E T I C S . 

I f a patient suffering from diabetes gets an a t tack o f acute suppura­
t ive otitis media , mastoiditis is l ikely to be speciafly dangerous. Treat­
ment b y insulin and appropriate dieting are called for. I f possible the 
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urine should be free from sugar and acetone before operat ion. Loca l 
anaesthesia is frequently employed in these cases. The operat ion should 
be performed as rapidly as possible, and diseased bone should be removed 
freely. T h e technique o f local anaesthesia is as follows : Heroin (yV gr .) 
and atropine {^^-^ gr.) are given hypodermica l ly an hour before operat ion. 
Fo r local anaesthesia a sterilized solution o f 0*5 novoca in is employed . 
Three or four drops o f adrenalin ( 1 - 1 0 0 0 ) are added just before injection. 
The skin is anaesthetized along the line o f incision from a b o v e the auricle 
t o one inch be low the t ip o f the mastoid process . A t this po in t a deep 
injection is made t o b lock the great auricular nerve. The small occipi tal 
is b locked b y an injection about an inch and a half posterior t o the 
meatus and on a level with the floor o f the canal. The needle is nex t 
pushed deeply into the g roove behind the auricle, under the periosteum 
along the poster ior wall o f the canal, where further injections are 
made . Finally, the needle is thrust under the mastoid periosteum 
over the line o f incision in four or five places. The surgeon must 
wait from ten to fifteen minutes after the last injection before he 
begins t o operate . 

Intravenous injection o f evipan is o f great value as an anaesthetic 
in these cases, also, if a general anaesthetic is desired, gas and o x y g e n 
m a y be administered. 

PHARYNGEAL ABSCESS. 

Pharyngeal abscess secondary t o suppurative otitis media m a y deve lop 
in t w o ways : ( 1 ) directly, from the tympan ic and tubal air-cells—the 
infection passing along the inferior surface o f the petrous bone in close 
relation t o the audi tory tube, or (2) indirectly, from air-cells situated 
deeply in the mastoid temporal , or from an extradural abscess in the 
posterior cranial fossa—the pus first forming in the suboccipi tal region 
deep t o the digastric muscle . In mos t o f the latter cases the pus tends 
to pass backwards ; bu t in a few, owing t o weakness o f the aponeurot ic 
barriers due t o the passage o f a vein, the pus infiltrates towards the 
pharynx (Jacques) . In pharyngeal abscess o f oti t ic origin the patient 
(very c o m m o n l y a child in w h o m the median group o f retropharyngeal 
glands is present and into wh ich drains the l y m p h from the middle ear 
and Eustachian tube) complains o f pain or difficulty in mast icat ion 
and swallowing, or o f toothache or pain in the parotid region. T h e 
speech is ' t h i c k ' . On examinat ion there is redness and swelling o f 
the lateral wall o f the pharynx or o f the peritonsillar region. F o r the 
treatment o f subpetrous abscess in its early stage, McKenz i e r ecommends 
removal wi th a gouge o f part o f the anterior wall o f the external b o n y 
meatus, deep t o the mandibular jo in t . After pus has been evacuated , 
the cav i ty is lightly packed . In the later stages, when there is bulging 
o f the pharyngeal wall, the abscess should be opened through the m o u t h 
b y Hi l ton 's me thod (see P E R I T O N S I L L A R A B S C E S S , p . 1 3 2 ) . Only if 

widespread cellulitis is present in the neck is external operat ion indicated. 

Intracranial Complications wfll be considered later (Chapter X X X V I I I ) . 



345 

CHAPTER XXXVII. 

CHRONIC PURULENT OTITIS MEDIA AND 
COMPLICATIONS. 

C H R O N I C P U R U L E N T O T I T I S M E D I A . 

E T I O L O G Y . — C h r o n i c suppuration o f the middle ear results from an at tack 
o f acute inflammation, and accordingly the causes are the same in bo th 
cases. I f all patients suffering from acute purulent otitis media were 
efficiently treated, there wou ld be a great diminut ion in the number of 
chronic cases. Chronic suppuration is, however , especially liable t o 
fol low in cases due t o scarlet fever, measles and diphtheria. T h e resist­
ing power o f the patient must no t be over looked . Chronic middle ear 
suppuration is far more c o m m o n a m o n g the poorer sections o f the 
popula t ion than among the more weal thy, bu t this m a y b e explained 
b y the fact that among the latter acute inflammation o f the ear is rarely 
al lowed t o b e c o m e chronic . Cheatle examined the ears o f 1000 p o o r 
school-chfldren, and found that 88 were suffering f rom chronic middle 
ear suppuration. Further, the examinat ion o f 35,000 candidates for 
the R o y a l Air Force showed that abou t 5 per cent suffered f rom chronic 
purulent otitis media . The presence o f nasopharyngeal infection is an 
addit ional and impor tant factor in keeping up an aural discharge. 

S Y M P T O M S . — D i s c h a r g e f rom the ear, impairment o f hearing, and per­
foration o f the tympan ic membrane are the chief symptoms and signs 
o f chronic middle ear suppuration, bu t they va ry greatly in degree. The 
discharge m a y b e very profuse and mucopurulent , especially in cases in 
which the Eustachian tube and anterior part o f the t y m p a n u m are 
affected. On the other hand, the discharge m a y be so slight as entirely 
to escape the patient 's not ice ; indeed, a small crust o f d ry pus on the 
posterior wafl or roof o f the meatus m a y be at first the on ly evidence o f 
the presence o f discharge. After removal o f the crust the perforation is 
usually evident . The discharge m a y be extremely foetid, or devo id o f 
smell. ( A d a m states that in neglected cases there is sometimes erosion 
o f the skin lining the acoust ic meatus, which is covered b y a thin 
greyish membrane . The discharge is very foul and haemorrhagic from 
bleeding granulations. On microscopic examinat ion o f the discharge, 
Vincent 's organisms are found.) The impairment o f hearing m a y also be 
so slight as t o be negligible, or the deafness m a y be extreme ; in the 
latter case there is generafly involvement o f the stapediovestibular jo in t 
(otosclerosis) or o f the inner ear. 

Tinnitus is an occasional s y m p t o m , bu t is rarely wefl marked. 
Pain is no t c o m m o n and is nearly always a grave s y m p t o m . I t may 

be due to defective drainage, or it m a y be evidence o f the beginning o f a 
serious or even fatal compl ica t ion . 
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Vert igo is also present occasional ly. I f marked, it is usually due to 
erosion b y disease o f the b o n y wall o f the lateral semicircular canal on 
the medial wall o f the aditus (labyrinth fistula), but m a y possibly be 
caused b y pressure on the stapes, or extension o f the suppuration t o the 
labyrinth. Many patients compla in o f vert igo when the ear is syringed. 
The surgeon should see that the lot ion is o f the proper temperature— 
about 100° Fahrenheit . 

A P P E A R A N C E S . — T h e drum-membrane is frequently hidden, owing t o 
the presence o f pus or o f inspissated secretion ; and in such cases the 
ear should be syringed and dried out with co t ton m o p s in order t o o b ­
tain a satisfactory v iew o f the parts. On subsequent inspection o f the 
ear, a perforation m a y frequently be seen, which varies greatly in size, 
in some cases being no larger than a pin-head, while others involve practi­
cally the whole area o f the membrane . A s a rule, the perforation is single 
{Plate XVI, 9, 10, 13, and 14 p . 304) , bu t occasionally t w o or even three 
perforations m a y be present. The remaining membrane m a y be red 
and swollen, or merely thickened. The posit ion o f the perforation should 
be noted : whether it occupies the central por t ion o f the membrane or 
extends to the annulus tympanicus (marginal perforation). Perforation 
of the membrana flaccida should always be looked for {Plate XVI, 1 4 ) . In 
order t o observe this area the patient 's head should be tilted towards 
the shoulder o f the side opposi te t o the ear under examinat ion. 

In a considerable number o f cases the drum-membrane is hidden b y 
the presence o f an aural po lypus in the external meatus. A s a rule the 
polypus grows from the annulus tympanicus or the inner t ympan ic wall 
(p romontory) and its stalk passes through the perforation. In other 
cases the drumhead m a y be partially hidden b y granulations growing 
from the posterior margin o f the annulus tympanicus or protruding 
through an attic perforation {Plate XVI, 11 and 1 2 ) . 

P R O G N O S I S . — T h e presence o f chronic middle ear suppuration is always 
a source o f risk to the patient. Such cases are seldom accepted for 
life assurance, or, if they are, the po l i cy is heavi ly ' l o a d e d ' . T h e dan­
ger is greater in chi ldhood and early adult life than in middle and old 
age, for intracranial complicat ions are more liable t o occur in the y o u n g . 
The risks are greater in the poorer than in the more weal thy classes, 
owing to the pievalence among the former o f the idea that a discharge 
from the ear is a trivial matter, and the consequent lack o f attention they 
pay t o it. Hence we find that a m u c h larger percentage o f patients 
require mastoid operations in hospital than in private pract ice. In 
Edinburgh the patients at tending the R o y a l Infirmary are drawn from 
80 t o 85 per cent o f the populat ion o f the district, leaving 15 t o 20 per 
cent as belonging t o the ca tegory o f private pa t ien t s ; among 306 
radical mastoid operations performed in Edinburgh during a per iod of 
six years, it was found that on ly 9 cases (3 per cent) were private 
patients, the remaining 297 being operated on in the Infirmary. Various 
other factors influence the prognosis ; thus, in infection arising as a 
sequel to the exanthemata, there m a y be extensive destruction o f the 
drum-membrane and marked impairment o f the hearing, while mastoid 
and other complicat ions are also more liable to occur . The posi t ion o f 
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the perforation is also o f considerable impor tance . Perforations o f the 
anterior part o f the drumhead (Plate XVI, 9 ) are se ldom o f serious signifi­
cance as regards danger t o life. T h e y indicate a chronic t ubo tympan ic 
infection, and call for treatment o f nose, pha rynx and Eustachian tube 
rather than for a mastoid operat ion. 'Cent ra l ' perforations in the pos­
terior inferior quadrant are associated wi th suppurat ion in the lower part 
of the tympan ic cav i ty . A combina t ion o f these t w o varieties results 
in a ' c e n t r a l ' kidney-shaped perforation in the lower half o f the 
drumhead (Plate XVI, 1 0 ) . These three kinds o f perforation m a y be 
regarded as favourable from the poin t o f v iew o f prognosis , because 
intracranial complicat ions are se ldom m e t with in such cases. Perfora­
tions in Shrapnell 's membrane (Plate XVI, 1 4 ) , and marginal perforations 
in the posterior superior quadrant (Plate XVI, 1 3 ) , are t o be looked upon 
as more serious than those which are centrally p laced : the first, because 
they indicate an attic suppuration, and the second because they are 
associated with caries o f the incus, suppuration in the t ympan ic antrum, 
and p robab ly also with erosion b y cholesteatoma o f the walls o f the 
aditus and antrum. The character o f the discharge is o f impor tance in 
prognosis. A definitely purulent, foetid one is o f more serious significance 
than a muco id secretion, even if profuse. The latter, as has already 
been stated, is present in cases o f purulent catarrh in the tube and lower 
port ion o f the t y m p a n u m . 

Before any operat ion is performed on a case o f chronic middle ear 
suppuration, the function o f the cochlear and vestibular apparatus should 
always be examined. The hearing power o f the affected ear should be 
tested, first with the healthy ear occ luded b y the finger and, secondly , 
with the noise-box applied. T h e rotat ion, caloric and fistula tests 
should also be carried out (see p p . 2 9 2 - 2 9 5 ) . B y submitt ing a patient 
with undiagnosed latent suppuration in the labyrinth t o the mastoid 
operat ion, or even to removal o f an aural po lypus , he is exposed to 
the danger o f purulent leptomeningit is . 

T R E A T M E N T . — O n e o f the chief desiderata in the t reatment o f chronic 
middle ear suppuration is cleanliness ; this can best be secured b y 
syringing the ear. The routine t reatment is as follows : — 

1. Place the patient 's head horizontally o n a pi l low or cushion, with 
the affected ear uppermost , and instil 10 t o 15 drops o f a solution of 
peroxide o f hydrogen (10 v o l . ) . T h e drops should be al lowed t o remain 
in the ear for five minutes, or until t hey cease t o bubb le . 

2 . Le t the patient sit upright, holding a kidney-dish be low the affected 
ear, and syringe the ear wi th warm borac ic lot ion (bor ic acid, 1 drachm, 
to a pint o f lukewarm boiled water) ; a dilute solution o f lysol (half a 
drachm to the pint o f lukewarm boi led water) is often emp loyed . A metal 
syringe, o f three- or four-ounce capaci ty and prov ided with three finger-
holes, should be used. Small glass or rubber syringes are a lmost useless. 

3. D r y the ear with sterile w o o l m o p s . 
4. Inflate the ear b y Politzer 's me thod . 
5. D r y the ear again wi th sterile woo l m o p s . 
6. Instfl ten drops o f a solution o f bor ic acid in rectified spirit (10 gr. 

to the ounce ) . 
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The treatment is repeated from one to three times a day , according 
to the amount o f discharge. I f the treatment is being carried ou t b y 
one skilled in ear surgery, intratympanic syringing m a y be employed 
under the guidance o f reflected light. 

Guthrie recommends drops o f a 1 per cent solution o f picric acid in 
70 per cent alcohol . Some writers advise the use o f Calot 's solution (see 
Append ix ) as fol lows. The meatus is cleansed, and 10 drops o f the 
solution are instilled and forced into the deeper parts o f the ear b y 
pressure on the tragus. The pressure must be cont inued until the 
patient feels that the solution has passed into the nasopharynx. Tré t rop 
recommends a freshly prepared, watery solution o f 1-1000 bichloride 
of mercury mixed with equal parts o f glycerin. This solution is instflled 
several t imes a day , and thereafter the meatus is lightly packed with a 
gauze wick . Hubba rd advises the use o f anaesthetic e the r ; the ear is 
syringed before the treatment commences , bu t no t again. The external 
meatus is fifled with ether, which gives rise t o pain o f short duration. 
In fifteen minutes the ether has evaporated. 

W h e n the secretion is mucopurulent , syringing the middle ear through 
the audi tory (Eustachian) tube is sometimes efficacious. The catheter 
is passed and air injected to make sure that the instrument is in posi t ion. 
A n ear syringe with a nozzle which fits the proximal end o f the catheter 
is employed t o wash out the Eustachian tube. A t least some o f the fluid 
passes through the perforation and ou t o f the meatus to be caught in 
a kidney-dish held be low the ear. Thereafter air is again inflated. 
Finally, a solution o f argyrol (2 t o 10 per cent) m a y be injected into 
the catheter b y means o f a small Pravaz syringe and b lown up the 
tube with the Poli tzer bag . 

As an alternative t o syringing through the auditory tube b y means o f 
the Eustachian catheter, the following me thod m a y b e employed . The 
external meatus is first cleansed b y syringing in the ordinary w a y . A 
syringe with a bulbous nozzle is then used, the nozzle being fitted t ightly 
into the outer opening o f the meatus. The piston o f the syringe is then 
slowly forced home , and in this w a y the fluid in the syringe passes 
through the perforation and the Eustachian tube and drips s lowly from 
the patient 's nose, t o be caught in a basin held be low the chin. The 
fistula bag is then inserted into the meatus and compressed in order t o 
dry out the passages. Finally, argyrol m a y be instilled into the meatus 
and driven through the Eustachian tube in the same manner. 

I f the discharge is very foetid, formaldehyde (40 per cent) , 20 drops 
to a pint o f boiled water , or one o f the following lotions, m a y be used 
for syringing : creolin (1 per cent ) , perchloride o f mercury (1 -3000) , or 
3 i o f eusol t o the pint o f warm water. 

During recent years m a n y otologists—especiaUy those w h o have had 
to deal with soldiers in the field—have condemned the t reatment o f 
chronic middle ear suppuration b y means o f syringing (wet t reatment) . 
These writers advoca te the ' d r y m e t h o d ' , i.e., careful mopp ing ou t o f 
the aural discharge with co t ton-wool , and the instillation of bor ic acid 
and spirit drops. 

In cases where there is a large perforation associated with scanty 



C H R O N I C P U R U L E N T O T I T I S M E D I A 349 

discharge, t reatment with powders is often efficacious. The ear is 
syringed and carefully dried ; sufficient p o w d e r is then insufflated to 
form a thin ffim on the perforation and membrane . Bor i c acid, with 
or wi thout the addit ion o f iodine, aristol, o r thoform or xeroform may 
be used for the purpose. The t reatment m a y be entrusted t o an 
intelligent patient. 

Friel states that ionization is a suitable line o f t reatment in cases in 
which the sepsis is confined to the t y m p a n u m and does no t invo lve the 
attic or antrum, and when the perforation o f the drumhead is large 
enough to al low the zinc solution t o enter the middle ear. T h e tech­
nique is as follows :— 

The affected ear should first be cleansed b y syringing wi th bor ic lot ion 
and dry mopping , and then syringed with the zinc solution (zinc sulphate 
75 gr., glycerin 2 fl. o z . , water t o 35 fl, o z . ; an equal quant i ty o f ho t 
water is added) . W i t h the patient lying o n the sound side, the affected 
ear is n o w filled with zinc solution, air-bubbles being r emoved b y aspira­
t ion with a pneumat ic speculum. In some cases the zinc solution m a y 
be introduced b y means o f the int ra tympanic syringe. The posi t ive 
electrode, consisting o f a zinc wire surrounded b y a vulcanite speculum, 
is then placed in the meatus. T h e indifferent electrode at tached t o the 
negative terminal is applied t o the arm or leg over a towel we t with 
saline. The current is gradually increased t o 3 or 4 ma. , a l lowed t o flow 
for ten minutes, and diminished t o zero before the speculum is r emoved . 
I f the current is diminished t o o qu ick ly the patient complains o f giddi­
ness and is apt t o v o m i t . T h e t reatment is successful in cases in which 
the sepsis is confined t o the mucous membrane o f the t y m p a n u m . If 
the suppuration does no t yield t o t w o or three applicat ions, it is p robab ly 
useless to cont inue (Stephen Y o u n g ) . 

I t m a y be stated generally that conservat ive t reatment o f chronic 
middle ear suppuration b y means o f drops and syringing, if efficiently 
carried out, results in cure in 50 per cent o f cases. A further 25 per cent 
m a y be cured b y special methods , such as syringing through the Eustachian 
tube, intratympanic syringing, or the use o f zinc ionization. Mos t o f 
the remaining 25 per cent require operat ion (radical or modified radical 
mastoid operat ion) . Out o f 1893 cases o f chronic middle ear suppuration 
seen at the R o y a l Infirmary, Edinburgh , during five years, 424 under­
went the mastoid operat ion. 

W h e n the suppuration ceases, leaving a d ry perforation, water should 
not be al lowed t o enter the meatus, as it m a y cause a recurrence o f the 
suppuration ; sea-bathing should therefore be prohibi ted, and a pledget 
o f w o o l worn in the ear when the patient has a ba th . A s it is very 
desirable that the perforation should heal, an a t tempt m a y be m a d e in 
such cases to induce cicatrization b y painting its edges wi th tr ichloracetic 
acid. Occasionally a change o f irritant is useful, e.g., l iquor ferri 
perchlor., or silver nitrate. F o r d ry perforation Gomperz recommends 
a disc o f silver foil, which causes no irritation t o the mucosa . 

The impairment o f hearing varies enormously in different cases ; it 
m a y be very slight even in the presence o f large defects in the mem­
brane ; but when marked, the effect o f an artificial d rum should be tr ied. 
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The simplest and mos t effective form o f drum (also fortunately the 
cheapest) consists o f a pledget o f co t ton -wool . A small piece o f woo l 
is made into the shape of a pear, and moistened in liquid paraffin or 
boroglyceride ; it is then placed against the perforation wi th a pair o f 
forceps which grasp the narrow end. I f this improves the hearing, the 
patient should be taught to make and introduce the pledget, and in 
a short t ime he will p robab ly be able t o d o it with more success than 
the surgeon. The artificial drum should be worn at first on ly for an 
hour or t w o at a t ime, but later it m a y be al lowed to remain in the 
ear all day ; it should, however , always be removed at night, a fresh 
piece being inserted each morning . The pract ice must be discontinued 
if a recrudescence o f the suppuration occurs . 

C H O L E S T E A T O M A . 

Cholesteatoma is associated with chronic middle ear suppuration in 
one-third o f all cases (Nager) . I t is on ly found when the perforation is 
marginal or in the attic region—never in central perforations. I t con­
sists o f a matr ix or germinal layer at tached t o the b o n y wall o f the 
antrum or attic, from which masses o f squamous epithelium are cast 
off. These are concentrically arranged, wi th here and there crystals o f 
Cholesterin. T o the naked eye it generally appears as a smooth , glistening 
and pearly b o d y , but in other and more septic cases it looks like a mass 
o f pu t ty and smells abominab ly . The layers o f epithelium accumulate , 
exercise pressure on the surrounding b o n e and erode i t ; on removal 
o f the cholesteatoma, the underlying b o n e is found t o be smooth and 
highly polished. The cholesteatoma no t infrequently erodes the b o n y 
wall o f the lateral semicircular canal, producing the so-called ' f is tula ' . 
I t m a y invade the labyrinth and also the middle and posterior fossae 
o f the skull. Extradural abscess, sinus thrombosis , brain abscess, 
meningitis, and facial paralysis are no t u n c o m m o n results o f choles teatoma. 
Occasionally after a mass o f cholesteatoma has been r emoved , it leaves 
an appearance as if nature had performed the radical mastoid operat ion. 

P A T H O L O G Y . — T h e r e are three theories as t o the origin o f cholesteatoma : 
(1) D a n McKenz ie holds that mos t cases o f cholesteatoma are pr imary , 
i.e., due t o inclusion o f epidermic cells in the middle ear during foetal 
life. A s it grows, the cholesteatoma erodes the bone or the drumhead. 
Suppuration, if it occurs , is a sequela o f the cholesteatoma and no t the 
cause. This v iew, however , has no t me t with general acceptance . 
(2) Most otologists believe that it is due t o the ingrowth into the t ympan ic 
cavi ty , aditus and antrum o f squamous epithelium from the external 
auditory meatus or outer surface o f the drumhead. (3) Others hold 
that it is p roduced b y a metaplasia o f the epithelium o f the middle ear 
cleft as the result o f chronic suppuration. Similar changes are found 
in the mucous membrane o f the bronchi in cases o f bronchiectasis , in 
the nose in ozajna and in some cases o f chronic suppuration o f the frontal 
air-sinus ; in these cases the changes mus t be due t o metaplasia. Chole­
steatoma o f the att ic is frequently m e t wi th and m a y be accoun ted for 
as fol lows, (a) Ret rac t ion o f the membrana flaccida m a y result in a 
sac filled with desquamated epidermic cells. This sac m a y rupture 
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medial ly and lead t o infection o f the at t ic and antrum, (b) Acu t e 
suppurat ion localized in the at t ic m a y occur in influenza : if r ecovery 
does no t take place chronic at t ic suppurat ion wi th choles teatoma forma­
t ion m a y arise. The choles teatoma mass is often ve ry septic, and usually 
contains the B. proteus. 

S Y M P T O M S . — T h e condi t ion m a y be dormant for years, bu t its presence 
always constitutes a risk to the patient, as suppurat ion in cholestea­
toma is easfly induced. Giddiness and pain are frequently present, bu t 
the s y m p t o m s va ry great ly. 

D I A G N O S I S . — T h i s is no t a lways easy, bu t the pro jec t ion o f masses ot 
epithelium through a perforation is characterist ic (Plate XVI, 1 3 and 1 4 
p . 304) and the frequent wash ing ou t o f epithelial scales b y the intra­
tympan ic syringe is suggestive. In cases o f cholesteatoma the pus is 
thick and foetid and contains small white particles. Milligan has d r a w n 
attention to the presence o f acid-fast squames in the discharge as a poin t 
o f value in diagnosis. The wash ings m a y further b e examined for 
Cholesterin crystals. 

T R E A T M E N T . — T h e ordinary t reatment o f chronic otitis media is no t 
effective in cases o f choles teatoma. In t ra tympanic syringing in skilled 
hands m a y prevent accumulat ions , bu t se ldom results in cure. R e j t ö 
advises the injection o f 5 c . c . o f carbon tetrachloride through an att ic 
syringe. I f it fails, the radical or the modif ied radical mas to id operat ion 
should be performed. 

G R A N U L A T I O N S A N D P O L Y P I . 

These are frequently met wi th in chronic suppuration, and m u c h more 
rarely in acute inflammation. Po lyp i arise from granulation tissue 
which is a lowly-organized connec t ive tissue. Granulations m a y spring 
from the t y m p a n u m or the attic, or m a y proceed from a sinus in the 
bone lateral t o the membrane . T h e distinction between granulations 
and po lyp i is somewhat arbitrary. Granulations are sessile red growths 
which bleed readily when touched (Plate XVI, 1 1 and 1 2 ) . . Po lyp i vary 
greatly in size and appearance ; they m a y be little larger than a pin 's head, 
or they m a y entirely fill the meatus, and even pro jec t b e y o n d i t ; one or 
more m a y be met wi th and, unless ve ry smafl, they are usually pear-shaped, 
being constr icted where they pass through the tympan ic membrane . 
T h e y m a y be bright red, or if large and project ing from the outer opening 
o f the meatus they are skin-coloured. Rut t in distinguishes t w o varieties o f 
aural p o l y p i : ( 1 ) The pale, oedematous po lyp i at tached to the t y m p a n i c 
r ing : removal o f these po lyp i is free f rom the danger o f setting up labyrinth­
itis. (2) The red vascular po lypi arising from the inner t ympan ic wa l l : 
these m a y be associated with latent labyrinthitis. (See 'T rea tmen t ' . ) 

S Y M P T O M S . — G r a n u l a t i o n s and po lyp i frequently d o no t p roduce any 
symptoms apart from those due t o the chronic otorrhoea to which they 
o w e their origin ; bu t in some cases a history o f bleeding from the ear is 
g iven. Pain is no t a c o m m o n s y m p t o m and occurs on ly when there 
is retention o f secretion. The amount o f deafness varies greatly and 
depends largely upon the size o f the g rowth and its posi t ion, as well as 
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upon the amount o f destruction o f tympan ic structures caused b y the 
original otitis media . 

D I A G N O S I S . — T h i s is usually made without difficulty. I f there is m u c h 
secretion, it m a y be necessary to syringe the ear in order t o obtain a v iew 
of the deeper parts. On inspecting the ear after this has been done , a 
granulation appears as a red sessile growth, usually situated on the inner 
wall o f the t ympanum, and sometimes filling a perforation in the drum-
membrane and apparently growing from it. In the case o f granulations 
springing from the posterior meatal wall, it is usually possible b y means 
o f a p robe t o detect carious bone underlying the growth, or t o locate 
the mou th o f a sinus leading into the air-cells. A po lypus m a y possibly 
be mistaken for an exostosis, or a red and bulged membrane ; if there 
is doub t as t o the nature of the condi t ion, the use o f a probe will clear 
up the diagnosis. A polypus is characterized b y its soft consistence and 
mobi l i ty , and b y the fact that it does not spring from the meatal walls, 
but from the depths o f the ear ; the exact a t tachment cannot be detected 
before removal . Po lyp i , if small, appear globular or pear-shaped, are 
usually at tached b y a pedicle, and are o f a pink or red colour . As polypi 
and granulations m a y grow from the labyrinthine 
wall and m a y be associated with disease o f its 
osseous capsule and contents, it is necessary to 
test bo th cochlear and vestibular reactions in all 
cases, lest b y removal o f a po lypus a septic lepto­
meningitis m a y be produced . 

T R E A T M E N T . — T h e t reatment o f granulations 
and polypi must be combined wi th that o f 
the chronic suppuration in the middle ear. 
W h e n cochlear and vestibular tests indicate 
that the labyrinth is involved , no a t tempt 
at treatment b y w a y o f the meatus is 
al lowed. In other cases the line o f treat­
ment should be as follows :— 

W h e n there is very little granulation 
tissue, t reatment m a y be confined to the 
instillation o f rectified spirit each t ime that the ear is syringed. I f the 
granulations are no t destroyed, or are t o o plentiful t o respond t o such 
mild measures, they m a y be burnt b y the application o f solid silver 
nitrate or a chromic acid bead ; or they m a y be removed b y means o f a 
curette or ring knife. The electric cautery is very efficacious, bu t should 
be used only b y one thoroughly conversant Λvith the technique o f intra-
meatal operations. 

W h e n dealing with a polypus , the simplest and easiest me thod o f 
removal is b y means o f an aural snare, such as Blake 's , which is threaded 
with fine copper wire. A n ordinary nasal snare can be adapted for this 
procedure . The ear m a y be anaesthetized b y packing the meatus wi th 
a strip o f self-edge gauze half an inch wide soaked in equal parts o f 10 per 
cent cocaine and adrenalin, or b y Blegvad ' s drops with adrenalin, or 
b y Neumann 's me thod (Fig. 193) . The loop o f wire, introduced through 
a speculum, is passed ove r the po lypus and carried inwards as far as 

Fig. 193.—Neumann's method of 
producing local anaesthesia by the 
injection of a 1 per cent solution of 
novocain with adrenalin into the 
superior meatal wall. 
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possible. The wire is then t ightened, and the po lypus is wi thdrawn 
with a twisting mot ion {Fig. 194) . A general anaesthetic, stich as e thyl 
chloride or, bet ter still, ch loroform or ether, is advisable in the case 
o f nervous patients, and always in children. There is generally free 
haemorrhage, though this is m u c h diminished b y the use o f local anaes­
thesia in addit ion t o the general anaesthetic. W h e n the bleeding has 
been s topped (this is done b y packing the meatus) , the ear must b e 
inspected and, if the polypus has no t been comple te ly r emoved , the snare 
must be employed again, or the s tump m a y b e curetted with a ring 
knife or small sharp spoon . 
I t m a y b e necessary, owing t o 
the haemorrhage, t o pos tpone 
the second part o f the opera­
tion to a future occas ion. In 
the after-treatment, in addit ion 
to syringing the ear, it is de­
sirable t o use spirit drops , 
either pure, or mixed wi th an 
equal quant i ty o f peroxide 
o f hydrogen in solution (10 
v o l . ) . On the whole it must 
•L. Λ '±.1. J A. Λ Λ ' Fig. 194.—Removal of aural polypus with the 

be admit ted that aural po lyp i eoid wire snare, 

usually recur after removal (75 
per cent o f cases), and that a radical mastoid operat ion is often required. 

W h e n granulations are associated with a sinus in the bone , their mere 
removal is o f little use, as in a few days they g row as large as before ; 
this is an indication that more ac t ive interference is necessary, such as 
the performance o f the radical or the modified radical mastoid operat ion. 

F A C I A L P A R A L Y S I S . 

Facial paralysis is no t a ve ry c o m m o n compl ica t ion o f midd le ear 
suppuration, and is more rare in acute than in chronic cases. I t 
is especially liable to occur in tuberculous infections, and it is also 
c o m m o n in malignant disease {see p p . 402 , 409) . Facial paralysis m a y be 
caused b y cholesteatoma which erodes the b o n y cover ing o f the nerve . 
I t is sometimes p roduced b y injury (concussion or haemorrhage around 
the nerve sheath), or division o f the nerve during an operat ion, and 
then it is observed when the pat ient recovers f rom the anaesthetic. I f 
due t o inf lammatory reaction around the exposed nerve during the 
after-treatment, and no t t o division or serious injury, then the paralysis 
is no t present immediate ly after the operat ion. Facial paralysis occurr ing 
in the course o f a middle ear suppuration m a y b e due t o erosion o f 
the b o n y canal in which the nerve is carried (aqueductus Fal lopi i ) , 
resulting in perineuritis ; or there m a y b e a congenital dehiscence o f 
the b o n y wall o f the canal. The latter is usually the explanat ion o f 
facial paralysis occurring in the course o f an acute otitis media . 

T R E A T M E N T . — W h e n facial paralysis occurs in the course o f chronic 
suppuration, it is an indication for the radical mas to id operat ion, as 

23 
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M A S T O I D I T I S IN C H R O N I C P U R U L E N T O T I T I S M E D I A . 

S Y M P T O M S . — I n cases o f chronic purulent otitis media, pain is a danger 
signal and is usually due t o an acute exacerbat ion o f the chronic suppura­
t ion. Pain is generally to be explained b y the retention o f secretion. 
More stress is, however , t o be laid on the objec t ive than the subject ive 
signs ; but these vary in different cases, and depend largely on the 
posit ion o f the caries. The discharge is generally foetid ; it m a y be 
abundant and creamy, or thin, b lood stained and very offensive, and on 
microscopic examinat ion m a y be found to contain mye locy tes or osteo­
blasts. The presence o f exuberant granulations which g row again with 
great rapidity after removal is ve ry suggestive o f caries ; they should 
be carefully probed , with the ob jec t o f detecting bare or carious b o n e . 
Bulging of the posterior wall o f the meatus is usually associated with 
cholesteatoma which has accumulated in the antrum and eroded the 
b o n y wall separating this cav i ty from the meatus. This m a y be fol lowed 
b y breaking d o w n o f the swelling and the formation o f a sinus in the 
b o n e . Fistulae m a y also be found behind the ear, leading t o an aperture 
in the cor tex o f the mastoid b o n e . In some cases a large defect is 
me t wi th in the outer wall o f the attic, while in others facial paralysis 
develops . 

D I A G N O S I S . — W h i l e in some cases the diagnosis o f caries m a y be made 
with certainty from the signs detailed above , in those where the caries 
is deep-seated it is difficult t o arrive at a definite conclusion. A history 

removal o f carious bone and o f any granulations surrounding the nerve 
will frequently be fol lowed b y recovery o f function (see also p . 360) . 

C A R I E S O F T H E O S S I C L E S . 

Caries and necrosis o f the ossicles m a y occur in chronic suppurat ion. 
I t has already been stated that the ossicles are especially liable to 
destruction in otitis media due to the exanthemata . 

Caries o f the ossicles m a y be met wi th alone, or m a y be associated with 
caries o f the temporal bone . The long process o f the incus mos t 
frequently becomes affected, as its b lood-supply is a p o o r one . Caries 
o f the b o d y o f the incus, the head o f the malleus, or even absence o f 
bo th these ossicles occurs , bu t is no t c o m m o n . 

Ossiculectomy, or removal o f the malleus and incus, m a y be tried in 
cases in which caries is limited to the ossicles, and in which the hearing 
is considerably impaired ; also in cases of attic suppuration associated 
with a considerable degree o f deafness. This operation has, however , 
gone out o f favour, the reasons for this being : (1) I t is generally 
impossible t o say whether the caries m a y no t involve the temporal bone 
as well as the ossicles, in which case another operation m a y b e c o m e 
necessary. (2) The hearing after the radical operat ion is no worse than 
it is after oss iculectomy. (3) I t has occasionally been found that cases 
which at first did well after oss iculectomy have returned later requiring 
the major operat ion. 
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of frequently recurring pain, an obstinate discharge which remains very 
foetid in spite o f treatment, and exuberant granulations wh ich return 
rapidly after removal , all poin t t o the presence o f carious bone . In 
some cases it is possible to diagnose areas o f necrosis in the mastoid 
process b y changes in the shadow o f the rad iograph . Careful examina­
t ion o f the cochlear and vestibular apparatus should be made in all 
cases, as it assists the observer no t on ly t o locate the disease, b u t t o 
apply correct t reatment. 

T R E A T M E N T . — T h e presence o f caries o f the temporal bone is nearly 
always an indication for a masto id operat ion, and as a rule the radical 
operat ion has t o be performed. In cases o f labyrinthine or intracranial 
involvement , this step should no t be delayed, while no independent 
a t tempt should be made to interfere wi th any granulations wh ich m a y 
be present. I t depends on the severi ty o f the condi t ion whether it is 
al lowable t o temporize in the first instance, and limit the t reatment t o 
antiseptic measures and to such minor surgical procedures as the removal 
o f granulations. 

I N D I C A T I O N S F O R O P E R A T I O N O N T H E M A S T O I D . 

It is perhaps advisable t o state, in the first place, that the presence 
of a long-standing chronic suppurat ion in the middle ear, unaccompanied 
b y symptoms and in which the discharge is not foetid, is no t an indication 
for opera t ion : first, because cases wi th central perforation o f the drum­
head are almost entirely free from the risk o f intracranial c o m p l i c a t i o n ; 
and secondly, because it is impossible t o promise that in all cases the 
discharge will cease after the mas to id operat ion. Certain symptoms, 
however , point t o the necessity o f operat ion, the mos t impor tant of 
these being : — 

1. Pain, associated, as a rule, wi th mastoid tenderness. 
2 . Ver t igo , either constant or intermittent. 
3. A temperature o f ove r 100° F . in a case o f middle ear suppura­

t ion. 
4. S y m p t o m s o f an intracranial compl ica t ion , such as headache, 

vomit ing, rigors, e tc . In these cases the radical mastoid operat ion is 
performed as a preliminary t o further operat ive procedures . 

The chief objective signs which afford an indicat ion for operat ion are :— 
1. A discharge which remains foetid in spite o f antiseptic t reatment . 

In such cases the perforation is a lmost invariably a marginal one in 
the posterior part o f the drumhead, or is situated in the lateral wall 
o f the ep i tympanic cav i ty or at t ic . A radiogram m a y be o f assistance 
(Plate XVIII, C, D, p . 338) . 

2 . Granulations which recur rapidly after removal . 
3. Subperiosteal mastoid abscess or sinuses in the bone which open 

on the surface or into the meatus . 
4. Facial paralysis. 
5. Cholesteatoma. 
6. Stenosis o f the meatus, or an exostosis interfering wi th p rope r 

drainage. 
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T H E R A D I C A L M A S T O I D O P E R A T I O N . 

T h e ob jec t o f the radical mastoid operat ion is t o conver t the compl i ­
cated middle ear spaces in to one c o m m o n c a v i t y freely communica t ing 
with the enlarged external acoust ic meatus. 

The skin o f the mastoid region is prepared as described under the 
Schwartze operation ( p . 340) . A curved incision is made at the hair 
margin, bending forwards at the lower end t o the t ip o f the mas to id 
process, and the flap thus formed is dissected forward till the retro-
auricular g roove is reached {Plate XXI, A) . T h e periosteum over the 
process is then incised d o w n t o the bone , and the edges o f the periosteal 
w o u n d are retracted t o expose the mastoid cor tex {Plate XXI, B), which 
is then r emoved with the gouge and hammer , as previously described, 
until the antrum has been opened {Plate XXI, C ) . ( I t is no tewor thy 
that in cases o f chronic middle ear suppuration the mastoid process is 
a lmost invariably (94 per cent) o f the dense or sclerotic t ype , and that a 

few small air-cells are me t with only in 
the lateral wall o f the t y m p a n i c an­
trum.) In some cases the antrum itself 
is so enlarged b y the pressure o f choles­
tea toma that the operation is rendered 
an easy o n e ; indeed, the operat ion m a y 
be found to have been already almost 
comple te ly performed b y the choles-
tea tomatous disease. 

After the lateral waU o f the t ympan ic 
antrum has been freely removed , the 
posterior b o n y wafl o f the meatus is 
taken away with the gouge and hammer 
{Plate XXI, D and E). The inner o r 
medial part o f the posterior meatal 
wall is known as the ' b r i d g e ' and 
forms the lateral wall o f the aditus. 
This part has t o be removed with some 
care, in order t o avoid injury to the 
facial nerve and lateral semicircular 
canal. The lateral o r outer wall o f the 

attic is nex t r emoved b y a b l o w or t w o of the gouge . The incus and 
malleus, if present, can n o w be removed b y Heath 's forceps. The 
audi tory (Eustachian) tube is scraped out with Alexander ' s curettes, 
which are quadrilateral on section and therefore fit the lumen o f the 
b o n y port ion o f the tube . Al l granulations or po lyp i in the t ympan ic 
cav i ty are removed b y means of a small sharp spoon, or forceps, care 
being taken to avoid the region o f the oval w indow and facial nerve . 
The remains o f the drumhead are also curet ted f rom the t ympan ic ring 
{Plate XXI. F). Bleeding f rom the bone can be controUed b y Hors ley ' s 
w a x which is pu t up in sterile tubes similar t o catgut . 

Meatal Plastic.—The cartflaginous meatus and the tube o f skin which 
lines the external audi tory canal must n o w be dealt with. One m e t h o d 

Fig. 195—Radical mastoid operation 
(continued). Horner's meatal plastic. 
The sharp-pointed tenotomy knife has 
been passerl through the external meatus 
and is making the upper cut of the tongue-
shaped flap. The lower cut is indicated 
by dotted lines. 



PLATE XXI 

(A) Skin incision. (B) Area of operation exposed. (C) Mastoid antrum opened. (D) Outer 
or lateral part of posterior bony meatal wall removed, but inner end, or bridge, remains. 
Drumhead is visible. (E) Most of the bridge has now been removed, body of the incus and 
head of malleus are revealed. (F) Radical operation completed. Malleus and incus, with the 
drumhead, have been removed, Eustachian tube has been curetted, and facial spur lowered. 
Prommence of lateral canal, facial nerve, stapes, promontory, and the niche leading to the 
round window can all be seen on medial wall of operation cavity. 

R A D I C A L M A S T O I D O P E R A T I O N 
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o f doing so (Körner ' s ) is shown in Fig. 195. A n incision is m a d e along 
the roof o f the meatus wi th a sharp-pointed t e n o t o m y knife passed 
into the external meatus. T h e incision is cont inued backwards into 
the concha . A similar incision is m a d e in the floor o f the meatus , so 
that a tongue-shaped flap is obta ined. After the superfluous tissue on 
its posterior surface has been r emoved with scissors, the flap is tucked 
backwards and held in posi t ion b y a mattress suture passed through the 
skin just behind the auricle. In order t o make the opening larger, a small 
piece o f the cartilage in the base o f the flap m a y b e dissected ou t and 
removed . Siebenmann's flap is shown in Fig, 196. I t is necessary t o 
deal with the meatus in this or a similar manner in order that , when 
the wound behind the ear has been sti tched up , the whole o f the operat ion 
cavi ty m a y be freely visible and available for after-treatment, through the 
enlarged external meatus. (Dur ing recent years some surgeons have 
performed the radical operat ion wi thout cut t ing a meatal plastic flap. 
The mastoid cav i ty is packed from behind 
for a few days , and later al lowed t o fill 
with b lood-c lo t and granulations. The 
wound is then closed. The ob jec t o f 
omit t ing the meatal plastic is t o avoid 
the accumulat ion o f w a x and epithelial 
debris, which are apt t o form in the large 
radical mastoid cav i ty . The objec t ion t o 
the me thod is the possibili ty, o r rather the 
probabil i ty , o f inadequate drainage o f 
the antrum.) 

After the cav i ty has been cleaned out , 
a little t r imming with a gouge is necessary 
. _ J 4. t , 4.1 ^ 4 · „ „ : „ ι 1 ^ 4.u^ Fig. 196,—Radical mastoid operation 

m order t o lower the facial spur, i.e., the (continued), siebenmann's γ -shaped 

lower edge o f the posterior b o n y meatal flap, 

wall. In m a n y cases the prominence o n 
the floor o f the b o n y meatus must also be lowered so as t o g ive 
access t o the inferior part o f the t y m p a n u m . T h e operat ion cav i t y is 
n o w swabbed ou t wi th peroxide o f hydrogen and syringed wi th warm, 
sterile saline solution. The operat ion cav i ty m a y n o w be packed wi th 
iodoform gauze or worsted and the skin incision united wi th s i lkworm-
gut suture or Michel 's clips. M a n y otologists , however , prefer t o line the 
cav i ty with a skin graft as this me thod shortens ve ry great ly the healing o f 
the cav i ty and almost abolishes the pain o f the first dressing. T h e 
procedure is as follows : A Thiersch graft, four inches long and one 
and a half inches wide , is cu t f rom the front o f the pat ient 's thigh wi th 
a dry hol low-ground razor {Fig, 197) . T h e successful cut t ing o f this graft 
requires a little pract ice. The graft is doub led over a piece o f iodofo rm 
worsted, wi th the raw surface outwards (Fig, 198) and, after the pack ing 
in the operat ion cav i ty has been r e m o v e d , is inserted into the depth o f the 
wound . T h e ends o f the graft are held b y an assistant while the surgeon 
packs in iodoform wors ted so as t o bring the graft in to apposi t ion wi th 
all the raw b o n y surfaces o f the operat ion cav i ty (Fig, 199) . T h e ends 
o f the graft are finally b rought ou t at the enlarged external meatus 
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(Fig. 200); and the original incision over the mastoid process is united b y 
means o f six si lkworm-gut sutures. The ordinary dressings and bandage 
arc then applied. In order t o prevent septic material accumulat ing 

between the graft and the 
medial t ympan ic wail, some 

Fig. 197.—Radical mastoid operation (continued). 
Method of cutting the skin graft from the anterior and 
inner aspect of the patient's thigh. The hand on the 
right of the figure is that of the assistant, who 
stretches the skin in the direction of the arrow. The 
hand on the left belongs to the surgeon, who with 
his left hand stretches the skin in a downward direc­
tion while the right hand is used to cut the skin graft. 
An ordinary dry, hollow-ground razor is employed, 
with a rapid, saw-like movement. 

Fig. 198.—Radical mastoid operation 
(continued). The skin graft is doubled 
over several strands of iodoform worsted. 
The upper part of the skin graft contain­
ing the iodoform worsted, marked X, is 
then grasped with angled aural forceps 
and inserted into the deepest part of the 
cavity formed by the radical mastoid 
operation. 

Fig. 199. — Radical mastoid operation 
(continued). The upper and lower ends of 
the graft are held by an assistant while 
iodoform worsted is packed in so as to 
bring the raw surface of the graft into 
apposition with the walls of the operation 
cavity. 

Fig. 200. — Radical mastoid operation 
(continued). The outer ends of the graft are 
doubled over the iodoform worsted and 
brought out at the enlarged external mea­
tus. The wound is then closed with 
stitches. 

surgeons cut a small hole in the graft which covers this impor tant 

area. 
I f all goes well, the first dressing need no t take place until the fifth 

day , when the stitches are r emoved and the iodoform worsted packing 
in the operation cavi ty is changed through the enlarged external meatus. 
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Fresh packing is inserted and a l lowed to remain in posi t ion for t w o d a y s ; 
but thereafter the cavi ty is left e m p t y and the case treated b y the wet 
method described for chronic middle ear suppurat ion ( p . 347) . T h e 
superficial layers o f the skin graft separate s lowly. Skin-grafting prevents 
contrac t ion or stenosis o f the operat ion cav i ty . T h e procedure is contra-
indicated in cases o f labyrinth fistula and o f intracranial compl ica t ion . 
As a rule patients are able t o leave hospital at the end o f fourteen days , 
though the cav i ty requires t o be treated as a b o v e for t w o or three weeks 
more ; indeed, patients on w h o m the radical mas to id operat ion has been 
performed should always have the operat ion cav i ty syringed ou t at regular 
intervals o f one or t w o weeks. I f this is not done , w a x and epithelium 
and even some pus tend t o accumulate and g ive the impression that 
the operat ion has not been successful. Ko l i sch advises that in cases 
in which suppuration continues the cav i ty should be m o p p e d ou t with 
insulin. Others advise lavage wi th 40 per cent Dak in solution. T h e 
persistence of Eustachian catarrh or suppuration is, however , the main 
source o f failure after the radical mas to id operat ion. 

A s regards hearing after the radical operat ion, the fol lowing results 
may be ment ioned : hearing improved , 48 per cent ; as before operat ion, 
38 per cent ; hearing worse than before operat ion, 14 per cent . 

Recen t ly certain otologists have performed the radical mas to id opera­
t ion through the external acoust ic meatus . Loca l anaesthesia is e m p l o y e d . 
The first step consists in cut t ing Körner ' s meatal flap which is b rought 
out and held back b y a sti tch. A large aural speculum wi th a Avide slot 
is then inserted and the bone o f the posterior meatal wall r e m o v e d with 
gouge and hammer and also wi th forceps. T h e operat ion is longer and 
more difficult and the on ly advantage is the avo idance o f a scar behind 
the ear, which is no t o f impor tance . 

Modified Radical Mastoid Operation.—The modif ied radical operat ion 
is reserved for : (1) Cases o f chronic middle ear suppurat ion in which the 
hearing in the affected ear is fairly g o o d , i.e., in which the conversa t ion 
voice can be heard at four feet or more ; (2) Cases in which there is 
marked or total deafness in the ' o t h e r ' ear ; and (3) Mos t cases o f chronic 
middle ear suppuration in y o u n g children. There is no need t o describe 
this operat ion in detail. I t is onl}^ necessary t o ment ion that, after 
the antrum has been freely opened , the outer part o f the posterior b o n y 
meatal wall is r emoved , leaving the ' b r i d g e ' in posi t ion, with, o f course , 
the t ympan ic membrane and ossicles (Plate XXI, D ) . In some cases 
o f att ic perforation with g o o d hearing, the br idge and lateral wall o f the 
att ic are r emoved , bu t the ossicles and drumhead left ( an t ro -a t t i co tomy) . 
The meatal flap is cut and st i tched in posi t ion, the meatus and an t rum 
being lightly packed with iodoform worsted, and the posterior wound c losed . 

Jenkins describes a form o f a t t i co-an t ro tomy : after under-cutt ing 
the skin a periosteal and muscle flap o f triangular form is made with 
its base towards the pinna. The incus is r e m o v e d and the apex o f the 
flap tucked into the aditus. There is no meatal plastic. 

T h o u g h the percentage of ' d ry ears ' after the modif ied operat ion 
(50 per cent) is no t so high as that obta ined after the radical operat ion 
(70 per cent ) , it is wor th while t o carry ou t the former procedure in 
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order t o retain or improve the hearing. W a t s o n found that the hearing 
distance was improved in 78 per cent o f cases. I f the modified opera­
t ion is not successful, the ' radica l ' can, o f course, be performed later. 

The mortal i ty associated with the mastoid operat ion in uncompl ica ted 
cases is less than 1 per cent , bu t in those with intracranial complicat ions 
it is unfortunately very high. 

Paralysis of the Facial Nerve after the Mastoid Operation.—If paralysis 
is present when the patient comes ou t o f the anaesthetic, the condi t ion 
is serious, as the nerve has almost certainly been cut or at least severely 
injured during the operat ion. There are n o w t w o policies which m a y 
be pursued : (1) T o open up the wound , expose the cut ends b y removal 
o f bone , and place t h e m in apposi t ion. (2) T o e m p l o y a nerve graft. 
Sir Charles Ballance and his colleague, Arthur Duel , demonstra ted that 
autoplastic nerve grafts wou ld restore the function o f the injured facial 
nerve. T h e y considered the anterior femoral cutaneous nerve the mos t 
suitable nerve f rom which a graft migh t be taken. Briefly, an incision 
is made five inches be low the fold o f the groin and one or other o f the t w o 
branches o f the anterior femoral cutaneous nerve at this poin t defined. 
The nerve is n o w divided, the distal end isolated and a piece o f gold 
leaf is w o u n d around it t o ensure identification at the end o f three 
weeks when Wallerian degeneration is sufficiently advanced . After the 
foregoing interval the facial nerve is exposed , working from the s tylo­
mastoid foramen towards the brain until the site o f the injury is freely 
uncovered . T h e nerve sheath is n o w laid open b y means o f a ve ry sharp 
knife exposing the nerve bundles when the site o f the injury is wide ly 
excised and the prepared nerve graft f rom the anterior femoral cutaneous 
nerve is laid in such a manner as t o bridge the gap . Gold leaf is again 
used as a dressing foundat ion. Some c o m m e n c e m e n t o f recovery of 
function m a y be expec ted in six or eight weeks ' t ime. 

Infect ion o f the operat ive field is n o contra-indicat ion and hetero­
plastic grafts in individuals o f the same b l o o d g roup can be emp loyed . 

I f the facial paralysis on ly comes on a few days after the mastoid 
operat ion, the t rouble is no t serious, as the paralysis passes off in the 
course o f a few weeks . 

Malignant Disease o f the Middle Ear is dealt with in Chapter X L . 
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CHAPTER XXXVIIL 

THE LABYRINTHINE AND INTRACRANIAL 
COMPLICATIONS OF SUPPURATIVE OTITIS MEDIA. 

I T is o f great impor tance that practit ioners should be conversant with 
the early symptoms and signs caused b y the labyrinthine and intracranial 
complicat ions o f middle ear suppuration. Gardiner has analysed the 
cause o f death in 8000 consecut ive cases occurring in ten years at the 
R o y a l Infirmary, Edinburgh, and found that 142 o f these (nearly 2 per 
cent) were due to the complicat ions o f purulent otitis media . Unfortu­
nately m a n y cases are no t sent into hospital at the earliest possible 
moment . Cases o f septic sinus thrombosis , wi th hect ic temperature 
and rigors, have sometimes been treated with quinine because the 
cause of the symptoms (middle ear suppuration) was over looked . In 
the same w a y , vomi t ing due t o brain abscess has been treated b y bismuth 
and hydrocyan ic acid. Patients suffering from acute appendicit is or 
from ruptured gastric or duodenal ulcer are n o w diagnosed and placed 
as soon as possible in the hands o f the surgeon and, mainly for this reason, 
the mortal i ty has rapidly diminished. I t is t o be hoped that, in future 
and for the same reason, the death-rate in cases o f sinus thrombosis , 
brain abscess, and even purulent leptomeningitis m a y show a similar 
decline. The importance o f the early recognit ion o f the labyrinthine 
and intracranial complicat ions o f middle ear suppuration can hardly be 
exaggerated, for the advances made in the last few years in the surgical 
treatment o f these affections have been ve ry gratifying ; recoveries have 
been recorded even in cases o f purulent meningitis, a condi t ion previously 
looked upon as invariably fatal. I t is, however , on ly b y early operat ion 
that success can be hoped for, and it is the du ty o f the practi t ioner t o be 
on the look-out for the onset o f an intracranial compl ica t ion , and to call 
in the specialist while there is still a prospect o f successful interference. 

Routes o f Infect ion.—From the middle ear and tympan ic antrum 
infection m a y spread in the following directions :— 

1. Medially t o the labyrinth either through the oval or round windows 
or b y erosion o f the lateral semicircular canal. In rare cases the 
p romontory m a y be eroded, especially in tuberculous disease. 

2 . Upwards towards the middle cranial fossa, resulting in extradural 
abscess or in abscess o f the temporal lobe ; purulent leptomeningit is 
is a ve ry rare compl ica t ion from spread o f infection b y this route . 

3. Backwards to wards the posterior cranial fossa, producing (a) A n extra­
dural abscess between the s igmoid sinus and its b o n y wall or an abscess 
medial t o the sinus, i.e., between the posterior surface o f the petrous 
bone and the cerebellar dura m a t e r ; {b) Septic thrombosis o f the s igmoid 
por t ion o f the transverse (lateral) b l o o d s i nus ; (c) Purulent l ep to­
meningitis beginning in the poster ior cranial fossa ; {d) Cerebellar abscess . 
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4. Downwards through the floor o f the t ympanum, producing septic 
thrombosis o f the bulb o f the internal jugular vein. In rare cases down­
ward spread o f infection m a y lead to abscess formation be low the 
petrous bone , resulting in retropharyngeal abscess. 

LABYRINTHITIS. 

Infection o f the inner ear occurs in from 1 t o 2 per cent o f cases of 
purulent otitis media—usually as the result o f an acute exacerbat ion in a 
chronic case. Labyrinthit is m a y be ( 1 ) Circumscribed, or (2) Diffuse. 

The Circumscribed Form m a y affect only the b o n y capsule (para-
labyrinthitis), or it m a y invade the per i lymph space (perilabyrinthitis). 

,1 2y 3^ These t w o forms m a y be combined . 
Circumscribed labyrinthitis is a lmost 
invariably associated with cholestea­
toma, which erodes the b o n y promin­
ence o f the lateral semicircular canal 
on the inner wafl o f the aditus. (See 
C H R O N I C P U R U L E N T O T I T I S M E D I A , 

p p . 3 4 6 , 3 4 7 ) . 

Diffuse Labyrinthitis m a y be due 
to ( 1 ) the extension of the circum­
scribed form, but is more often due 
t o (2) invasion of the inner ear b y 
w a y o f the oval or round w i n d o w . 
The latter routes o f infection are 
found especially in cases due to acute 
middle ear suppuration, invasion 
through the oval w indow being the 
most frequent path of entry. Diffuse 
labyrinthitis occurs in t w o forms, 
( 1 ) empyema of the labyrinth ( c o m ­
bined inflammation o f the peri- and 

panlabyrinthitis, in which the b o n y 

5λ 

4H 

Fig. 201.—Chronic middle ear suppuration 
and cholesteatoma. Note erosion of bony 
prominence of lateral canal. (1) Erosion of 
bone over prominence of lateral canal (so-
called fistula); (2) Endolymph space of 
canal; (3) Perilymph space, largely filled up 
by new connective tissue; (4) Granulation 
tissue on inner wall of tympanum below ; (5) 
Facial nerve ; (6) Cholesteatoma lining aditus 
and antrum. 

endolymphat ic spaces), and (2) 
capsule is affected in addit ion. 

Diffuse labyrinthitis m a y be acute, subacute, or chronic . Labyrinthi t is 
m a y also be classified according to the causal disease or organism—e.g. , 
scarlatinal, cholesteatomatous, tuberculous, p n e u m o c o c c i c , e tc . Fracture 
o f the base o f the skull, and injury with a pointed objec t such as a knitting-
needle or unfortunate instrumental a t tempts at removal o f a foreign 
b o d y in the external meatus m a y cause a t raumatic form o f labyrinthit is . 

Last ly, labyrinthitis m a y be classified according to the route of 
infect ion: ( 1 ) Tympanic, as in cases due to suppurative otitis m e d i a ; 
(2) Meningeal, as in cerebrospinal meningitis : from 1 5 t o 5 0 per cent 
o f cases o f ep idemic cerebrospinal meningitis result in deafness (see 
M E N I N G I T I C N E U R O L A B Y R I N T H I T I S , p . 4 1 7 ) . 

Tympanic Cases.—Ruttin points out that in acute middle ear suppura­
tion oedema of the labyrinth wall m a y give rise to serous labyrinthitis ; 
a similar condit ion sometimes occurs after the radical mastoid operat ion. 
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Such ' induced serous labyrinthit is ' usually passes on* wi thout calling for 
surgical treatment. In the more serious cases o f t y m p a n i c origin the 
infection m a y pass from the middle ear t o the labyrinth b y w a y o f : 
(1) The oval w indow ; (2) The round w indow ; (3) Fistula o f the lateral 
canal ; (4) Fistula o f the posterior vertical canal in cases o f extradural 
abscess in the posterior cranial fossa : (5) Fistula through the p romon to ry . 
If, for example , the prominence of the lateral canal is gradually absorbed 
b y pressure of a mass of cholesteatoma in a case o f chronic middle ear 
suppuration, in t ime the bone becomes worn through, so that the inflam­
matory process is n o w in direct con tac t wi th the endosteum lining the 
canal (Fig. 201) . A little fibrinous exudat ion m a y occur in the canal in 
the region o f this fistula (circumscribed labyrinthit is) . The condi t ion 
present in such a case corresponds 
to that in Ewald ' s experiment on 
the p igeon. I f the air-pressure in 
the external meatus and middle 
ear is n o w artificially raised, pres­
sure will be exerted through the 
fistula on the labyrinthine fluid, 
and therefore on the crista o f the 
lateral c a n a l ; giddiness and nys ­
tagmus are thus produced (fistula 
s y m p t o m ) . The hearing power is 
not affected, except b y the otitis 
media already present. I f n o w an 
acute exacerbat ion o f the otitis 
occurs, the feeble barrier remain­
ing m a y be broken down , so that 
the labyrinth becomes generally 
infected. A t first the inflamma­
tory exudat ion is serofibrinous, 
with on ly a few round ceUs (diffuse 
serous labyrinthitis), and if the 
process stops at this stage the 
labyrinth m a y almost entirely re­
cover . Such a mild at tack m a y 
occasionally fol low the radical 
mastoid operat ion. On the other 
hand, if the inflammatory process 
continues, the labyrinthine fluid 

becomes definitely purulent (manifest diffuse purulent labyrinthitis) 
(Fig, 202) ; in this condi t ion the patient suffers severely from giddi­
ness, vomi t ing and loss o f balancing. H e complains that external objec ts 
appear t o g o round. H e is absolutely deaf, bu t does no t usually 
compla in m u c h o f tinnitus. Wi th in a few days (three t o fourteen) the 
membranous labyrinth is entirely destroyed, and the condi t ion passes 
into the stage o f latent diffuse purulent labyrinthitis. This stage m a y 
last for several months , while granulation and connec t ive tissue and, 
finally, new bone are formed in the labyrinth (Figs. 203 and 204) . 

Fig. 202.—From a case of acute purulent otitis 
media followed by purulent labyrinthitis and 
meningitis without rupture of the tympanic 
membrane. (1) Swollen, engorged, and infiltrated 
mucosa of 'tympanum; (2) Pus in tympanic 
cavity ; (3) Footplate of stapes; (4 ) Anterior 
crus of stapes—note that pus is entering the 
vestibule between the stapes and the margins of 
the oval window : (5) Pus in internal meatus; 
(6 ) Saccule; (7 ) Pus in vestibule; (8) Haamor-
rhage and pus ; (9) Utricle. 
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The endosteum which hues the b o n y labyrinth is the mos t resistant 
o f all the labyrinthine structures. In those cases o f labyrinthitis in 
which spontaneous cure occurs , the organization o f the pus in the 
labyrinth proceeds from this membrane ; osteoblasts pass into the 
granulation tissue which fills the labyrinth, and form new bone , until, 
eventually, the ho l low spaces o f the labyrinth m a y be entirely obliter­
ated. T h e case thus passes into the stage o f spontaneous cure of labyrinth 
suppuration with compensation (Fig, 204) . Pohtzer points out that an 
abscess m a y form in the fundus o f the internal meatus and destroy 
not on ly the nerve-fibres but also the labyrinthine artery ; this results 
in necrosis o f the membranous labyrinth and of a large part o f its 
cart i lage-bone capsule. 

Fig. 203. — Vertical coronal section 
through vestibule in case of chronic middle 
ear suppuration, with obliteration of tympanic 
cavity. The labyrinth was infected through 
the lateral canal. The pathological condition 
is one of latent labyrinthitis. (1) Vestibule 
filled with granulation and fibrous tissue; 
(2) Facial nerve partially surrounded by 
connective tissue—the bony wall of the facial 
canal has been eroded ; (3) Cystic space in 
attic; (4) Caries of promontory ; (5) Per­
foration of drumhead; (6) Tympanic cavity 
almost obliterated by new connective-tissue 
formation; (7) Round wmdow membrane 
incorporated in new connective tissue; (8) 
Jugular bulb ; (9) Footplate of stapes. 

Fig. 204. — Horizontal section through 
labyrinth in case of chronic middle ear sup­
puration and old labyrinthitis. Hollow spaces 
of labyrinth are completely filled up by new 
bone formation. (1) Tympanic cavity—note 
that the radical mastoid operation has been 
performed ; (2) Position of vestibule, which 
has become filled up by new bone ; (3) Smus 
tympani; (4) Facial nerve, above stapedius 
muscle; (5 ) Probable position of posterior 
vertical canal, which is obliterated by new 
bone formation ; (6) Internal meatus ; (7 ) 
Position of cochlea, which has been replaced 
by somewhat spongy new bone. 

C O M P L I C A T I O N S O F L A B Y R I N T H I T I S . 

1. The inflammatory process m a y extend from the labyrinth b y 
w a y of the aqueduct o f the cochlea t o the subarachnoid space o f the 
posterior fossa and give rise t o leptomeningit is . 

2 . The infection m a y spread t o the internal audi tory meatus within 
the arachnoid sheath o f the cochlear nerve, or along the nerve t o the 
saccule or utricle, and g ive rise t o leptomeningit is . 

3. Rare ly pus collects in the endolymphat ic sac ( empyema o f the saccus) . 
4. Cerebellar abscess m a y be associated with, or result f rom, labyrinth 

suppurat ion. 

T H E C L I N I C A L A S P E C T A N D T R E A T M E N T O F L A B Y R I N T H I T I S . 

Circumscribed Labyrinthitis and Labyrinth Fistula.—In this condi t ion 
the patient complains o f attacks o f dizziness, with occasional vomi t ing , 
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especially on s tooping or turning quickly . A c c o r d i n g to Rut t in , spon­
taneous nys tagmus m a y or m a y no t be present ; if present, it m a y be 
to the healthy side, t o the diseased side, or even t o bo th . I f there is a 
t endency o f the patient t o fall, it is t o the heal thy side (Neumann) . 
The caloric reaction is usually diminished. W i t h the noise apparatus in 
the healthy ear, the patient can, as a rule, hear fairly well . Usually the 
fistula s y m p t o m is present (normal or reversed). 

T R E A T M E N T . — T h e radical operat ion should be performed, bu t great 
care must be taken no t t o interfere wi th the fistula. I t no t infrequently 
happens, however , that in spite o f the greatest care diffuse labyrinthitis 
follows the radical mastoid operat ion in these cases. Further, if such 
a compl ica t ion does no t occur , the patient m a y cont inue t o compla in of 
attacks o f dizziness even after the radical mas to id operat ion—attacks 
which interfere wi th his work . F o r these reasons the writer considers 
it advisable t o perform the Hinsberg labyrinth operat ion (p . 366) in 
addi t ion t o the radical mas to id operat ion excep t in cases in which the 
hearing o f the affected ear is ve ry g o o d indeed. 

Diffuse S e r o u s Labyrinthit is holds an intermediate posi t ion between 
circumscribed labyrinthitis and manifest diffuse purulent labyrinthitis. 

S Y M P T O M S . — T h e patient compla ins o f deep-seated pain in the ear, 
tinnitus and deafness. T h e vestibular s y m p t o m s (dizziness, vomi t ing 
and loss o f balancing) are more important . T h e patient lies o n the 
sound and looks towards the diseased side, as in this posi t ion the 
nystagmus and giddiness are less. H e complains that external ob jec ts 
appear t o m o v e from the diseased to the heal thy side, or feels as if he 
himself were turning round. The temperature is no t raised. W i t h the 
noise apparatus in the sound ear the patient is no t absolutely deaf. A t 
the very onset o f the affection the nystagmus is t o the affected side, 
but , as this stage is o f ve ry short duration, such nystagmus is usually 
over looked . Later , nystagmus is t o the sound side ; e.g., if the lesion 
be on the left side, spontaneous nystagmus t o the right is p resen t ; when 
standing with eyes shut the^ patient tends t o fall t o the side o f the lesion, 
i.e., in the direction o f the vestibular componen t o f the nystagmus—in 
this case to the left. I f the patient 's face be turned t o the right he tends 
to fall forwards, while if it be turned to the left he tends to fall back­
wards. T h e vestibular reaction t o rotat ion and syringing is usually 
still present, though diminished. The fistula s y m p t o m m a y be present, 
but is usually absent. Dench holds that there are on ly t w o tests which 
the otologis t need emp loy : first, the use o f the noise b o x o f Bárány 
in the sound ear t o ascertain the presence o f comple te deafness in the 
affected ea r ; secondly, the caloric test o f the diseased ear t o ascertain 
the condi t ion o f the vestibular response. I t is highly inadvisable t o 
get the patient out o f bed to demonstrate that he will fall in a certain 
direction o n R o m b e r g ' s test, and so o n . 

T R E A T M E N T . — I f the patient can still hear wi th the affected ear, the 
labyrinth operat ion should not be performed. If, on the other hand, 
the diseased ear is quite deaf and the vestibular reaction absent, the 
labyrinth must be opened and drained if and when the radical mas to id 
operat ion is called for ; in other words , if a diagnosis be tween diffuse 



366 D I S E A S E S O F T H E E A R 

serous and diffuse purulent labyrinthitis cannot be made , the case should 
be treated as one o f the more dangerous variety. 

Manifest Diffuse Purulent Labyrinthitis.—This condi t ion lasts on ly 
from three t o fourteen days and is not associated with fever unless an 
intracranial complicat ion is also present. During the earlier part o f this 
period the patient suffers f rom intense giddiness, vomi t ing and loss o f 
balancing. The vomit ing is accompanied b y nausea and is no t o f the 
effortless cerebral t ype . Complete deafness is present when the noise 
apparatus is sounding in the normal ear. Marked spontaneous nys tagmus 
of the second or third degree is present t o the sound side, and the caloric 
reaction is absent on the diseased side. Spontaneous point ing and falling 
are t o the affected side. Later, however , this tendency t o fall m a y on ly 
be noted if the patient tries t o walk backwards or t o h o p wi th his eyes 
closed. The fistula s y m p t o m is no t present, because the membranous 
labyrinth is destroyed. The patient is t o o ill for the rotation test. T h e 
symptoms and signs present are those o f comple te destruction o f the 
affected labyi-inth, and are due to the unopposed action of the other 
(healthy) labyrinth. 

T R E A T M E N T . - ^ I f there are no urgent symptoms , such as severe pain, 
fever, or signs o f intracranial t rouble, it is permissible t o wait in order 
that a barrier m a y form. In cases o f labyrinthitis arising in the course 
of acute middle ear suppuration and no t associated with fever, headache, 
stiffness o f the neck, exaggerated reflexes, and posi t ive Kernig 's sign, 
the patient should be kept absolutely at rest in bed for four t o six weeks . 
On the other hand, when the labyrinthitis is due t o (1) extension o f a 
chronic purulent otitis media (mixed infection) to the inner ear, o r (2) 
accidental injury o f the labyrinth during the radical mastoid operat ion, 
or if (3) the early symptoms o f meningitis are present, operat ion on 
the labyrinth should be performed. 

There are t w o well-recognized types o f labyrinth operat ion : — 
1. Hinsberg's, in which, after the radical mastoid operat ion has been 

performed and the facial spur lowered so as t o expose the p romon to ry 
and niche o f the fenestra cochleae, the lateral semicircular canal is freely 
opened up behind the facial nerve and the p romon to ry r emoved in front 
of the nerve b y means of a small gouge , the stapes having been previously 
extracted. 

2 . Neumann's operat ion. {Figs. 2 0 5 - 8 show the anatomical relations of 
the parts concerned.) The radical mastoid operat ion again forms the 
preliminary step. Thereafter the dura mater o f the posterior fossa over 
the sinus is laid bare with a blunt gouge (Fig. 206) . T h e dura mater is 
then separated from the bone o f the posterior fossa in a medial direction 
b y means o f a blunt dissector, and protected from injury wi th a small 
flat spoon or Stacke's protector . The petrous bone is n o w removed with 
the gouge and hammer in a medial and forward direction, untfl the 
posterior and then the lateral canal have been freely opened up behind 
the facial nerve (Fig. 207) . The vestibule is n o w opened from behind b y 
tracing up the smooth end o f the lateral canal. B y further removal o f 
the projecting bone o f the posterior wall o f the petrous pyramid the 
lateral boundary o f the internal meatus is taken away and its lining o f 
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dura mater exposed . Finally, the vestibule should be opened in front 
of the facial nerve b y t w o or three b lows with a fine gouge , removing 
the p romontory , and joining the ova l and round windows (Fig, 208) . 
Leidler states that the mortal i ty o f the labyrinth operat ion is 20 per 
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Fig. 205.—Anatomical relations coucerned in deal­

ing with the labyrinth. ( 1 ) Horizontal part of canal 
for facial nerve; (2) Lateral semicircular canal ; 
(3) Superior vertical canal: (4) Posterior vertical 
canal; (5) Bony wall of sigmoid sinus; (6) Ver­
tical portion of canal for facial nerve; (7) Oval 
window ; (8) Anterior wall of bony meatus; (9) 
Promontory. 

Fig. 207.—Neumann's labyrinth opera 
tion. Stul further removal of bone opens 
up the lateral or horizontal canal. 

Fig. 206.—Neumann's labyrinth operation. 
After the radical mastoid operation has been 
completed, the sigmoid sinus is exposed and 
also the dura mater medial to the sinus. A 
further removal of bone in a medial direction 
opens up the posterior vertical canal. 

f i a r . 

Fig. 208.—Neumann's operation. The 
smooth or medial end of the lateral canal is 
followed up into the vestibule, and, later, the 
promontory is removed by a gouge cut which 
joins the oval and round windows. The facial 
canal is seen intact between these two openings 
into the vestibule. The internal meatus is not 
yet opened. 

cent . A t present the general opinion is that the cochlea should not 
be further interfered with unless meningitis is present. In the latter 
case the medial wall o f the vestibule should be opened up and the 
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subarachnoid space o f the internal meatus drained (trans-labyrinthine 
drainage of Wes t and Scot t ) . 

Latent Diffuse Purulent Labyrinthitis.—At the end o f from three 
to fourteen days the manifest stage passes into that o f latent diffuse 
labyrinth suppuration. The labyrinth is n o w entirely dest royed. The 
patient will, as a rule, if carefully questioned, give a history of recent 
dizziness, vomit ing and loss o f balancing, which symptoms have n o w 
passed off. In some cases, however , the onset o f labyrinthitis is gradual, 
and the vestibular apparatus m a y lose its function wi thout causing 
dizziness, nystagmus or disturbance o f equilibrium. 

S Y M P T O M S . — T h e r e is comple te deafness in the affected ear. Spontaneous 
nystagmus is usually absent, but there m a y be a slight rotary twi tch to 
bo th sides. The caloric reaction is absent in the diseased ear. On 
rotation there is a marked difference in the duration o f the 'after-
nys tagmus ' , depending on the direction o f the rotat ion ; e.g., if the 
patient has a latent labyrinthitis on the right side, and if he is rotated 
to the right (thus mainly testing the left or healthy labyrinth) , hori­
zontal nystagmus to the left is p roduced o f almost normal duration— 
say twen ty seconds ; when, however , he is rotated t o the left (thus 
mainly testing the right or diseased labyrinth) , on ly ve ry slight nystag­
mus to the right is produced o f from four to eight seconds ' duration. 

T R E A T M E N T . — I f the radical operat ion is called for, the labyrinth 
operation must also be performed. I f this is not done , the patient runs 
a grave risk o f meningitis as the result o f the mastoid operat ion alone, 
which m a y cause the infection t o spread from the diseased labyrinth t o 
the meninges b y w a y of the internal acoustic meatus. 

Healed Labyrinthitis with Compensation.—This condi t ion is p robab ly 
present at a period o f six months and upwards after the at tack o f purulent 
labyrinthitis. The patient is quite deaf in the affected ear, and the 
caloric reaction is absent. Ro ta t ion , however , to the right, and also 
to the left, p roduce an equal duration o f 'af ter-nystagmus ' , because 
compensat ion has been established, and the lateral canal on the healthy 
side reacts equally to bo th directions o f rotation. In such a case, even 
if the radical mastoid operat ion is called for, Alexander holds that it 
is not necessary t o d o the labyrinth operat ion, as there is no fear of 
infection spreading from the inner ear t o the meninges. Other otologists 
however , consider that it is impossible to be quite sure that the labyrinth 
is filled with new bone . T h e y believe that pus m a y still be present, and 
that for this reason it is safer t o d o the labyrinth operat ion at the t ime 
when the radical mastoid operat ion is performed. 

INTRACRANIAL COMPLICATIONS. 

E X T R A D U R A L ABSCESS. 

A n extradural abscess consists in a collect ion of pus between the bone 
and the dura mater. Unless it is opened and drained, it is frequently 
fol lowed b y other intracranial complicat ions . I t is more c o m m o n in the 
posterior than in the middle cranial fossa, i.e., extradural perisinus 
abscess and collections o f pus in the posterior fossa medial t o the sinus 
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are more c o m m o n than pachymeningi t is beneath the temporal lobe . 
Extradural abscess occurs more c o m m o n l y in acute than in chronic 
middle ear suppuration ; o f Blackwell ' s 35 cases, 29 were due t o acute 
otitis media . In chronic purulent otitis media it is me t with chiefly in 
cases o f cholesteatoma and in acute exacerbat ions o f chronic suppurat ion. 
The extent o f the abscess varies greatly ; it m a y be qui te small, o r in 
chronic cases it m a y attain an enormous size. 

S Y M P T O M S . — T h e symptoms are rarely characteristic ; the major i ty 
o f extradural abscesses are on ly discovered at the t ime o f operat ion. 
The condi t ion is associated with deep-seated bor ing pain, tenderness on 
tapping over the temporal lobe or posterior fossa, and rise o f temperature . 
I f the abscess is large, there m a y be evidence o f compress ion o f the 
brain. There are rarely any locaHzing s y m p t o m s , t hough occasional ly 
paresis o f the sixth nerve m a y be m e t wi th . 

D I A G N O S I S . — T h i s is no t easy as a rule. T h e rehef o f pain b y the 
spontaneous evacuat ion o f a large quant i ty o f pus, or the aspiration 
o f m u c h pus b y rarefaction o f the air in the external meatus (Pol i tzer) , 
wifl aid the diagnosis. The cont inuance o f pain, pyrexia , and a raised 
pulse-rate after operat ion for a mastoid compl ica t ion suggests the 
probabi l i ty o f the presence o f a deeper-seated col lect ion o f pus . 

T R E A T M E N T consists in opening the abscess and evacuat ing its contents 
b y free removal o f the b o n y wall . W h e n the abscess is opened the pus 
flows out in a pulsating manner. T h e affected dura mater m a y be 
covered with red ' hea l thy ' granulations, or m a y be greyish-green and 
' s l o u g h y ' . R e m o v a l o f the over ly ing b o n y wall should be cont inued 
until the whole abscess cav i ty has been freely exposed . T h e operat ion 
w o u n d is l ightly packed wi th iodoform gauze or wors ted and left open , 
i.e., unsti tched. The Schwartze or the radical opera t ion—according t o 
circumstances—is performed at the same t ime. T h e patient should be 
carefufly watched in order t o de tec t the first signs o f further intracranial 
compl ica t ions , e.g., sinus thrombosis , brain abscess, or leptomeningi t is . 

LEPTOMENINGITIS . 
In order t o understand the changes which occur in meningitis it is 

necessary to discuss briefly the secretion, circulation and absorpt ion 
o f the cerebrospinal fluid. T h e fluid is secreted mainly b y the choro id 
plexuses o f the cerebral ventricles. Starting in the lateral ventricles, 
the fluid flows through the foramina o f Monro t o reach the third ventr icle . 
Here its vo lume is augmented b y the choroid plexus o f that cav i ty ; it 
then passes through the aqueduct o f Sylvius into the fourth ventr icle . 
The fluid n o w passes out into the cisterna magna o f the subarachnoid 
space through the minute foramina o f Magendie and o f Luschka , which 
perforate the lower part o f the ventricular roof. F r o m the cisterna 
magna the fluid permeates upwards and forwards round the sides of 
the medufla and over the cerebellar hemispheres. In order t o reach the 
fore-brain it must pass through the narrow isthmus o f the subarachnoid 
space which surrounds the mid-brain and is bounded b y the free edges 
o f the tentorium cerebelli and the basisphenoid. (This accounts for the 
accumulat ion o f pus so often found between the upper surface o f the 
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cerebellum and the lower surface o f the tentorium.) The roomiest part 
o f this passage is the cisterna interpeduncularis, from which the fluid 
ascends over the cerebral hemispheres. The fluid, after escaping from 
the ventricular system through the foramina o f Magendie and Luschka 
into the cisterna magna, also passes caudally into the spinal theca— 
the mos t convenient anatomical site at which to obtain fluid for investi­
gation, i.e., b y lumbar puncture. · The cisterna pontis and the cisterna 
lateralis—^which contain the seventh and eighth nerves—communica te 
freely with the cisterna magna. ( Infect ion in the region o f the internal 
acoust ic meatus may , however , remain localized for a short t ime. This 
fact is o f importance in the t reatment o f meningitis fol lowing labyrin­
thitis.) Absorp t ion o f cerebrospinal fluid takes place almost entirely 
from the subarachnoid space over ly ing the cerebral hemispheres. T h e 
return t o the blood-st ream o f the fluid is the function o f certain specialized 
structures derived from the arachnoid membranes—the arachnoid villi 
and the Pacchionian bodies, which perforate the dura mater and pro jec t 
into the cranial sinuses and larger cerebral veins. I t will thus be seen 
that a meningitis commenc ing on the posterior surface o f the petrous 
bone tends t o be confined, for a t ime at any rate, be low the tentor ium, 
and on ly spreads slowly upwards along the Sylvian fissure. 

Greenfield states that the cells o f the choroid plexus form a selective 
barrier between the b l o o d and the cerebrospinal fluid, allowing certain 
substances, e.g., chlorides and magnesium, to pass freely, and keeping 
back others, e.g., protein. W h e n , however , there is widespread meningeal 
inflammation, the barrier between b l o o d and fluid becomes less comple te 
and the chemical composi t ion o f the cerebrospinal fluid approximates t o 
that o f the b l o o d . Glucose in the cerebrospinal fluid tends t o disappear, 
due t o the putrefactive act ion o f bacteria. So long as the meningitis is 
l imited to a small area, the percentages o f the inorganic salts in the 
fluid remain unaltered, even though the fluid be turbid with pus-cells 
and contains an excess o f protein, whereas when the meningitis becomes 
more widespread, the chlorides and magnesium are diminished. D y e s , 
such as methylene blue, pass into the cerebrospinal fluid much more 
readily when meningitis is present. 

Leptomeningi t is m a y be serous or purulent, localized or diffuse, and 
may run an acute or a chronic course. I t m a y be the result either o f 
acute or chronic suppuration in the ear. (1) The infection m a y pass 
through an erosion o f the bone situated in the g roove o f the transverse 
sinus, or the posterior surface o f the petrous bone—more rarely in the 
roof o f the middle ear. (2) I t m a y also arise, in the absence o f defects 
in the bone , b y infection through the inner ear and internal audi tory 
meatus and perüymphat ic aqueduct or (3) along the sheaths o f the vessels 
which run between the middle ear and the meninges, e.g., those which 
pass f rom the inner wall o f the t ympan ic antrum t o the fossa subarcuata 
and posterior cranial fossa. (4) Last ly, infection m a y c o m e through 
the blood-s t ream in septicaemic cases. 

Jenkins points out that meningitis m a y be compared with other forms 
o f pyogen ic infection, such as abscess formation in the subcutaneous 
tissues, in which there is in the centre a col lect ion o f pus . Outside this 
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there is a zone o f dead tissue, with dead and dying po lymorphonuc lea r 
leucocytes and organisms. B e y o n d this there is an advancing line of 
organisms, and outside this again an area o f altered connec t ive 
tissue cells, plasma cells, and lymphocy te s . W e can thus understand 
h o w in early cases pus m a y be present around the internal acoust ic 
meatus though the fluid obta ined b y lumbar puncture m a y still appear 
clear at least t o the naked eye . There are t w o degrees o f septic menin­
gitis : (1) In which the organisms have no t reached the internal surface 
o f the arachnoid, e.g., extradural abscess ; and (2) In which they have 
invaded the subarachnoid space. The dura mater , arachnoid and pia 
mater are afl resistant t o infection. In very severe cases the superficial 
layers o f the brain itself are infected and the condi t ion is one o f meningo­
encephalitis. 

Circumscribed Serous Meningitis in the Middle Cranial Fossa 
(Gradenigo's Syndrome) (see I N F L A M M A T I O N O F T H E C E L L S A T T H E A P E X 

O F T H E P E T R O U S P Y R A M I D , p . 342) is occasional ly m e t wi th in otitis 

media. The anatomical explanat ion o f the syndrome is as follows : 
For a few millimetres the sixth nerve lies in a g r o o v e at the apex o f 
the petrous por t ion o f the temporal b o n e beneath the firm petrocl inoid 
l igament. E v e n a smafl inflammatory exudate at this po in t m a y 
interfere Λvith the function o f the nerve. 

Circumscribed Serous Meningitis in the Posterior Fossa (Bárány's 
Syndrome).—After an acute otitis media , and occasionally after the 
radical mastoid operation, the patient m a y suffer f rom giddiness, pain 
at the back o f the head, deafness and tinnitus. Examina t ion reveals 
deafness, vert igo and nystagmus mos t marked on looking t o the heal thy 
side. There is also falling and past-pointing t o the diseased side, with 
occipital headache. Many o f the patients show an hysterical t endency . 
Opt ic neuritis m a y or m a y no t be present, bu t the cerebrospinal fluid is 
normal. Bárány considers the condi t ion mos t p robab ly one o f localized 
collection o f fluid in the cisterna pontis . Patients m a y have a sudden 
feeling as if something had burst at the back o f the head, fol lowed b y 
immediate disappearance o f the symptoms . Bárány , w h o finds the 
s y m p t o m complex present in some cases in which there is no his tory 
o f otitis media, recommends lumbar puncture, or , in obstinate cases, 
exposure and opening o f the dura mater o f the posterior fossa. A n 
iodoform gauze drain m a y be left in situ for a week. In a similar case 
CoUedge trephined the occipital bone . The cerebellum bulged into the 
wound and, when this was displaced with a spatula, there was a gush o f 
cerebrospinal fluid. The cerebellum collapsed and cure resulted. 

Diffuse Serous Meningitis differs from purulent meningitis on ly in 
degree ; indeed, it must be regarded as a preliminary stage o f the m o r e 
dangerous form, and is sometimes associated with extradural abscess 
and other intracranial complicat ions . The symptoms are fever, head­
ache, drowsiness, s low pulse and vomit ing . Opt ic neuritis m a y be 
present. On lumbar puncture the fluid is clear, bu t under considerably 
increased pressure. A definite diagnosis must often be delayed until 
the effect o f t reatment has been observed ; if cure results, the meningit is 
was p robab ly serous. 
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Diffuse Purulent Leptomeningitis.—The first sign o f meningit is in a 
case o f labyrinthitis is slight torpidi ty , wi thout irritability (Jenkins) . 
This stage m a y have been recognized b y the patient 's friends. J. P . 
Stewart finds that males are affected in 75 per cent o f cases, and that the 
patient has a premonit ion o f his impending fate and exhibits an unnatural 
anxie ty as t o his prospect o f recovery and return h o m e . A s a rule, 
he is slightly confused. The temperature is usually between 100° and 
101° F., and the patient suffers from frontal or occipi tal headache, wi th 
tenderness and rigidity o f the muscles at the back o f the neck . This 
is mos t easily tested b y lifting the patient 's head off the pi l low or b y 
pressure over the atlanto-occipital membrane . In the earlier stages 
o f meningitis arising from extradural abscess in the posterior cranial 
fossa the symptoms are no t definite. There m a y b e an initial r igor. 
Pain is localized at first t o the side or back o f the head, bu t later becomes 
general. A c c o m p a n y i n g the headache are fever, restlessness, and marked 
irritability o f temper ; vomi t ing is often present, and the tongue is 
heavi ly coated , and the teeth covered b y sordes. The patient frequently 
lies wi th his knees drawn up and head turned away from the light 
(pho tophob ia ) . Periods o f exci tement c o m e on at t imes, during which 
he m a y c ry ou t or talk incoherently. Rut t in points ou t that in meningitis 
the strength o f the c ry gradually increases, whereas in brain abscess the 
cry is strongest at first and tails off as the patient relapses into a semi­
comatose condi t ion . Delir ium is c o m m o n in children and convuls ions 
are no t infrequent. Herpes labialis m a y be present. Occasional ly 
severe pain in the back is compla ined of. The reflexes are increased and, 
especially in children, the abdomen is retracted. A n inabili ty t o ex tend 
the knee when the thigh is flexed (Kernig 's sign) is generally present. 
T h e temperature rises sharply and remains elevated (103° t o 104° F . ) 
and towards the end m a y rise t o 106° or 107° F . T h e pulse, at first 
strong, and slow (vagal stimulation) considering the presence o f fever, 
soon becomes weak and fast (vagal paralysis), and the blood-pressure 
becomes ve ry low. B l o o d examinat ion usually shows a leucocytos is 
o f about 20,000. (In meningitis arising in the middle cranial fossa, 
headache and fever m a y be the on ly symptoms , or the case m a y closely 
resemble one o f temporal lobe abscess.) In the final stages paralysis 
m a y deve lop , and m a y affect various parts o f the b o d y and also some o f 
the cranial nerves, especially the third and sixth with the product ion 
o f squinting. Opt ic neuritis is frequently m e t with, while the pupils 
are contracted and equal and react sluggishly. Coma supervenes 
before death. 

D I A G N O S I S . — M e n i n g i t i s must be diagnosed and treated at an early 
stage, if surgical intervention is to have a reasonable chance o f success 
(Jenkins) . Neumann recommends a diagnost ic lumbar puncture in cases 
o f high temperature alone. There are a few cases on record o f recovery 
from septic meningitis even after micro-organisms have been found in 
the cerebrospinal fluid, bu t these cases are only except ions t o a ve ry 
general rule that meningitis, when it reaches this stage, is fatal. The 
progress o f the case depends as much on the resistance o f the individual 
to the organism and its toxins as on the nature o f the organism. T h e 
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character o f the cerebrospinal fluid at the po in t o f m a x i m u m infec­
t ion is no t necessarily represented b y the sample obta ined on lumbar 
puncture. 

Meningitis is often combined with other intracranial compl ica t ions . 
W h e n meningitis is suspected, lumbar o r cisternal puncture should b e 
carried out , as it often gives a great deal o f information. I t is impor tan t 
that there should be n o b l o o d in the fluid sent for examinat ion , and there­
fore the first few drops should b e al lowed t o escape. T h e sterilized 
tube should have a rubber co rk and the lumbar puncture needle should 
be free from lysol . As regards the cerebrospinal fluid, 4 cells per c . m m . 
m a y be regarded as normal . I f the fluid is under tension, bu t clear 
and sterile, and the cell elements on examinat ion are n o t found t o b e 
increased, the meningitis is still a t the ' s e rous ' stage ; on the other hand, 
if the fluid is under pressure and is turbid from the presence o f l eucocy tes , 
purulent meningitis m a y usually b e diagnosed. I f organisms are present 

B R A I N A B S C E S S M E N I N G I T I S S I N U S T H R O M B O S I S 

Fig. 209.—Charts showing characteristic temperature and pulse-rate in various mtracranial 
complications of middle ear suppuration. 

in addi t ion t o pus-cells, there can o f course be n o d o u b t . T o o m u c h 
stress should not , however , be laid o n the changes found in the cerebro­
spinal fluid obta ined b y lumbar puncture . T h e fluid m a y be clear and 
sterile even in purulent meningitis, especially if local ized t o the middle 
cerebral fossa. The fluid m a y be turbid though sterile when a brain 
abscess is present. Normal cerebrospinal fluid contains 0*.5 per cen t 
o f globulin : in meningitis this is increased. T h e normal limits o f 
glucose vary f rom 0-045 t o 0*085 per cent . I f sugar be diminished or 
absent there is microbio invasion o f the cerebrospinal fluid. F r o m 
0-72 t o 0-75 per cent o f chlorides are regarded as normal . I f the chlorides 
fall be low this the prognosis is ve ry grave (Rosher ) . The temperature 
curve in uncompl ica ted meningitis is o f considerable diagnost ic impor t ­
ance, as it maintains a consistently high level . In sinus thrombosis 
the temperature is hect ic , showing rapid rises and equal ly rapid falls, 
and in brain abscess it is often subnormal {Fig. 209) . T h e diagnosis 
is frequently compl ica ted b y the presence o f t w o o r more intracranial 
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lesions, e.g., thrombosis o f the transverse sinus or abscess o f the brain 
{see be low and p . 389) . 

P R O G N O S I S . — M e n i n g i t i s ends fatally in the great major i ty o f cases 
(93 per cent , Stewart) . The prognosis in children under 5 and in adults 
over 30 is specially bad. Mygind states that between the ages o f 15 
and 30 half his cases recovered. Meningitis due to chronic suppurat ive 
otitis media is more favourable than that due t o the acute form, while 
meningitis fol lowing labyrinthitis is o f specially bad omen unless p rompt ly 
treated. Cases in which polymorphonuclear cells are in the major i ty 
in the cerebrospinal fluid are less favourable than others. In cases 
associated with brain abscess it is not u n c o m m o n t o obtain a turbid 
cerebrospinal fluid on lumbar puncture, though there is little clinical 
evidence o f meningitis : on culture the fluid proves t o be sterile. Greenfield 
lays stress on the percentage o f chlorides in the fluid, and holds that if 
these remain at their normal level the case is likely t o recover . Further, 
in cases associated with sinus thrombosis the prognosis is better than in 
those with brain abscess. 

T R E A T M E N T . — N e u m a n n states that Otosurgery in meningitis to be 
successful must be in the ve ry early stages and more from the v iewpoin t 
o f p rophy lax i s . " H e strongly advises the mos t radical removal o f all 
diseased tissues and the consequent exclusion o f all transmission passages. 
Therefore if meningitis proceeds from an acute mastoiditis then the masto id 
bone must be r emoved . The first step consists in opening up and removal 
o f all cell groups, nex t the roo f o f the external meatus, the lateral wall 
o f the attic and the bony roof o f the middle ear, damaging the ossicles 
as little as possible. The upper pyramidal wall is inspected after elevat­
ing the dura mater that covers it. The dura mater o f the middle 
cranial fossa is exposed in its entirety and thus we have it laid bare 
over the mastoid process, antrum, and middle ear, as far as the tubal 
orifice. A ve ry generous exposure o f the posterior cranial fossa is 
made , so that one has an oppor tuni ty o f inspecting the posterior surface 
o f the pyramid and also the region o f the jugular bu lb . Final ly after 
careful elevation o f the dura mater containing the superior petrosal 
sinus from off the free edge o f the p y r a m i d ; the b o n e containing the 
g roove for the superior petrosal sinus is also r emoved . This last 
manoeuvre is facilitated b y the comple te removal o f the petrosal angle 
cells and the consequent diminution in size o f the b o n e forming the 
junc t ion at which the inner plates o f the middle and posterior cranial 
fossae meet at right angles. In this operat ion the middle ear and its 
structures are spared. 

I f labyrinthitis and meningitis are present in a case o f acute or chronic 
middle ear suppuration, the radical operat ion should be carried ou t and 
fol lowed at once b y the labyrinth operat ion and translabyrinthine 
drainage {see p . 366) . I f n o flow o f cerebrospinal fluid can b e established 
from the fundus o f the internal audi tory meatus, the dura mater o f the 
cerebellar fossa, as exposed b y the Neumann operat ion, must b e incised 
and the cisterna pontis opened and drained b y a gauze wick . 

Recen t ly air or sometimes acetylene has been insufflated in to the 
spinal canal after the removal o f a corresponding amount o f cerebro-
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spinal fluid. T h e gases are reported t o retard agglutination, dilate the 
ventricles and keep patent the passages, thus enabling the l iquor t o 
circulate freely. ( O t t o Mayer . ) 

Dai ly lumbar punctures lessen the headaches. 
The ' m e d i c a l ' t reatment o f meningitis appears t o be o f little value 

and therefore no useful purpose can be achieved in elaborat ing it here . 

ABSCESS OF T H E B R A I N . 
A n oti t ic brain abscess is usually found close to the disease which 

causes it (McBride , Körner ) , and is therefore situated, in the vast major i ty 
of cases, in the temporal lobe {Fig, 210) or in the cerebel lum {Fig. 211) 
o f the diseased side, the former being the more c o m m o n according 
to mos t authorities. A n ot i t ic brain abscess is usually single, though 
more than one m a y be present. T h e abscess m a y be acute, i.e., wi thout 
a definite capsule especially in cases in which the abscess results from 
acute middle ear suppuration. Chronic abscesses have a more or less 
definite capsule. 

Meningeal abscess formation m a y occur—either subdural or be tween 
the pia and arachnoid. Such coflections o f pus m a y be regarded as 
a protec t ive process which tends t o prevent general infection o f the 
meninges (Eagle ton) . Brain abscess occurs as a rule between the 
ages o f ten and thir ty ; it is c o m m o n e r in males than females, and 
is more frequently the result o f chronic than o f acute suppuration. In 
chronic cases cholesteatoma is usually present in the middle ear spaces. 

Cerebellar abscess is due to : (1) Extens ion o f infection f rom the 
mastoid process posteriorly and medial ly, through the triangular area 
(Trautmann 's) bounded a b o v e b y the superior petrosal sinus, be low 
and in front b y the facial nerve, and behind b y the s igmoid sinus : this 
is the mos t frequent route o f infection, and as a rule an extradural 
abscess precedes the formation o f the cerebellar abscess which is situated 
in or near the anterior surface o f the cerebel lum. (2) Septic thrombosis 
o f the s igmoid sinus which is usually associated wi th an extradural 
perisinus abscess. (3) Labyrinthi t is in cases o f chronic middle ear 
suppuration. As the cerebellar abscess grows it m a y produce internal 
hydrocephalus and ' c o r k i n g ' o f the brain s tem. 

Tempora l lobe abscess is caused b y the spread o f the infection through 
the tegmen tympani vel antri. 

Abscess o f the brain is frequently preceded b y extradural abscess. The 
dura mater , pia arachnoid membrane and brain b e c o m e adherent, and, 
an area o f encephalitis or red softening having formed first o f all, the 
abscess develops in close relation t o the extradural abscess. More rarely 
the abscess is due t o septic infection o f one o f the pial veins o f the temporal 
lobe or cerebellum. Infection b y this route, which is c o m m o n in cases 
o f acute middle ear suppuration, m a y result in mult iple abscesses and 
meningitis. 

W h e n once it has formed, a brain abscess tends t o expand at the 
expense o f white matter, which has less vasculari ty than the grey . In 
the temporal lobe an abscess spreads along the vessels towards the 
lateral ventricle (Miles Atk inson) . 
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Fig. 210.—Abscess of left temporal lobe. Note 
that the abscess has ruptured mto the left lateral 
ventricle. (A) Lateral ventricles. 

S Y M P T O M S . — A brain abscess m a y be divided cl inical ly into four 
s tages:— 

1. Initial.—There m a y be an initial rigor, with headache, vomi t ing 
and rise o f temperature 
during the period o f red 
softening. This stage lasts 
for a few days and is 
usually preceded b y s top­
page o f the aural discharge. 

2. Latent. — During the 
latent stage, o f variable 
duration, there are no 
m a r k e d s y m p t o m s , 
though the patient 's 
mental i ty m a y change. 
H e m a y be irritable and 
m o o d y , and there m a y 
be more or less headache. 
Constipation and loss o f 
weight are present in 

cases o f chronic brain abscess but at t imes the patient feels fairly well 
and m a y continue his work . 

3. Manifest.—In this stage the symptoms are in part due t o (a) c o m ­
pression o f the brain, and 
in part t o (6) toxaemia ^ 
resulting from the sup­
puration. ( In addit ion 
there m a y be localizing 
symptoms depending on 
the part o f the brain 
affected. These are dealt 
with later.) 

a. Symptoms due to 
compression are head­
ache, nausea, vomit ing 
of the projectile type , 
slow pulse and subnor­
mal temperature (see Fig. 
209) . Opt ic neuritis is 
frequently present and is 
usually more marked on 
the diseased side. Head­
ache is one o f the earliest 
symptoms and lasts as 
long as consciousness 
persists. Nausea and vomit ing are unconnected with the ingestion o f 
food and m a y recur several t imes a day . In m a n y cases o f brain abscess 
the patient has a ravenous appetite—a s y m p t o m not infrequently associ­
ated with a favourable prognosis . The pulse, at first rather qu ick . 

Fig. 211.—Cerebellar abscess. ( 1 , 1 ) Indicate what would 
be the normal middle line of cerebellum and pons—note the 
swelling of the cerebellar hemisphere contaming the abscess ; 
(2) Opening made for drainage. 
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gradually becomes slower, and m a y d rop to 40 or 50. The temperature 
also becomes subnormal unless the condi t ion is masked b y coexist ing 
meningitis or sinus t h r o m b o s i s ; bu t even in these cases the pulse 
remains relatively s low. The patient is d rowsy and his cerebration 
slow. H e m a y have t o be shaken gently before he answers a question, 
and relapses a lmost at once into his former semicomatose condi t ion. 

b. The symptoms due to the suppurative process are rapid exhaust ion 
and ve ry marked emaciat ion ; there is also a peculiar and ve ry disagree­
able odour o f the breath. The appetite is poor , the tongue thickly 
furred, the patient pale and const ipated, and sordes form on the teeth. 
A b lood-coun t usually shows a well-marked leucocytos is . On lumbar 
puncture the fluid m a y be quite normal bu t more frequently there is an 
increase in the cells—chiefly small l y m p h o c y t e s . E v e n when the fluid 
is turbid it is usually sterile. 

4 . TerminaL—The terminal or paralyt ic stage is associated with c o m a 
and sometimes with convuls ions. 

D I A G N O S I S . — ^ W h i l e in m a n y cases it is possible from the signs and 
symptoms described a b o v e to say with some degree o f certainty that a 
brain abscess exists, it is much more difficult, and sometimes impossible , 
t o locate it, for there m a y be no focal symp toms . There are, however , 
certain signs which , if present, poin t to a definite situation o f the abscess. 

Abscess in the Temporal Lobe,—Localized headache ove r the temporal 
lobe m a y be present, and the patient m a y claw uneasily at the affected 
region. Tenderness on tapping ove r the tempora l region is found in 
cases in which an extradural abscess is also present. Paresis o f the 
third nerve is often present on the side o f the lesion and is indicated b y 
dilatation o f the homolateral pupi l . Ptosis m a y deve lop later, fol lowed 
b y paralysis o f the external muscles supplied b y the third nerve. N o t 
u n c o m m o n l y there are contract ions o f the facial muscles on the side o f 
the lesion, especially o f those concerned in wrinkling u p the skin o f the 
forehead and in frowning. W h e n spoken t o , the patient m a y repeat the 
same word over and over again—a condi t ion k n o w n as 'persevera t ion . ' 
N o t infrequently his friends notice a change for the worse in his character . 
When the abscess is sufficiently large to cause pressure on the internal 
capsule, paresis m a y develop in certain o f the groups o f muscles o f the 
opposi te side o f the b o d y , and even hemiplegia m a y arise. In such 
cases there is dorsiflexion on eliciting the plantar reflex. Crossed deaf­
ness and crossed facial paralysis sometimes occur . D a n McKenz i e and 
also Just have recorded cases o f encephalitis o f the temporal lobe 
associated wi th convulsions. If the abscess is situated on the left side, 
optic aphasia is frequently found, bu t is a late s y m p t o m and b y no means 
constant ly present. The purulent col lect ion interferes wi th the nerve-
tract connect ing the centres for visual and audi tory m e m o r y . Thus 
the patient is unable to name such simple objec ts as a pen, knife, or 
keys, t hough he m a y demonstrate b y pan tomime that he knows h o w 
to use them. I t wifl thus be seen that an abscess o f the left t emporo -
sphenoidal lobe is more easy t o diagnose than one o n the right side. 
Indeed in cases o f bflateral purulent otitis media wi th well-marked 
general s y m p t o m s o f brain abscess it m a y on ly be possible t o diagnose 
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the presence o f the abscess in the right temporal lobe b y finding that the 
localizing symptoms o f abscess in the left temporal lobe and those o f 
abscess in bo th lateral cerebellar lobes are absent. Symonds states 
that the mos t important signs o f abscess o f the temporal lobe are slight 
weakness o f the opposi te side o f the face in its lower half, mos t obv ious 
when the patient talks or smiles, and absent or diminished abdominal 
reflexes, with increased knee-jerk and extensor or doubtful plantar 
response on the contralateral side due t o pressure o f the abscess on the 
pyramidal tract. Paralysis o f the contralateral a rm and even o f the 
lower ext remity have been described. Anosmia m a y sometimes be 
detected, but it is a s y m p t o m which m a y readily escape not ice unless 
specially looked for. H o m o n y m o u s hemianopsia m a y be present if the 
abscess is large and extends towards the op t ic radiation. Symonds and 
Cairns r ecommend perimetry o n the Bjer rum screen bu t the rough test with 
the fingers is sometimes sufficient. The usual type o f defect is in the 
superior quadrant. W h e n the patient is alert this sign is easily demon­
strated, but when his mental state is impaired E d w i n Bramwell states that 
it is necessary t o take the patient b y surprise. The observer stands o p p o ­
site to the patient and makes certain that he (the patient) is looking directly 
at h im. The observer then raises a finger on either side o f the patient 's 
face, on a level with the eyes, and says sharply, " Take hold o f m y 
finger " . I f the patient makes no response he is p robab ly incapable o f 
understanding. I f he raises bo th his hands and grasps each o f the obser­
ver 's fingers, it is evident that there is no gross temporal hemianopia . If, 
however , the patient only raises one hand to grasp one finger, it is then 
obvious that he does not see the other finger. This me thod is also o f 
use in the case o f y o u n g children. A radiogram m a y aid the diagnosis 
as brain abscesses sometimes contain gas which can be shown b y X rays. 
Nystagmus is very rare in temporal abscess, and only occurs if the sup­
puration extends backwards to the occipi tal lobe . Sudden onset of coma 
with high fever indicates that the abscess has ruptured into the lateral 
ventricle (see Fig. 210) . In cases o f localized coflection o f pus on the 
surface o f the brain, beneath the pia arachnoid membrane , there m a y be 
a sudden onset o f Jacksonian epileptic at tacks on the contralateral side. 

Cerebellar Abscess.—The patient generally lies curled up, his head 
turned towards the side o f the lesion. W h e n sitting up or standing he 
tends to hold his head inclined to this side. Often there is considerable 
rigidity o f the neck. The patient complains o f dizziness when sitting 
up, and when erect he stands with a wide base. T h o u g h the headache is 
usually occipi tal it is well t o remember that in cerebellar abscess there 
m a y be complaint o f headache in the frontal region. Milligan ment ions 
yawning and hiccup as symptoms suggestive o f pus in the posterior 
cranial fossa. The speech m a y resemble that in disseminated sclerosis, 
i.e., scanning speech. Vomi t ing and opt ic neuritis are more c o m m o n 
in cerebellar than in cerebral abscess ; cerebeUar ataxia m a y also be 
present, the patient staggering or falling towards the diseased side as 
a rule. Further, the direction o f the fall on R o m b e r g ' s test (backwards 
and to the diseased side) is not influenced b y co ld syringing o f the ear 
or b y altering the posit ion o f the patient 's head. As cerebellar control 
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is homolateral , the signs o f cerebellar abscess are on the same side as 
the lesion. Movements o f the homolateral l imbs are asynergic, and 
the patient is disinclined t o use the l imbs on this side when he is irritated, 
e.g., b y holding his nose (Mann) . The deep reflexes m a y be increased 
o n the side o f the lesion. A valuable localizing sign is ' d y s d i a d o k o -
kinesia ' (Babinski) . In testing for this, the forearms are alternately 
and quickly pronated and supina ted ; if the sign is present, fatigue is 
rapidly induced in the arm on the diseased side. W h e n the patient 
raises bo th hands in the posi t ion o f taking an oath he is unable t o 
hold them there ; bo th arms d rop suddenly, the one on the afl'ected 
side oscillating considerably as it falls. Nys tagmus is usually present, 
and is coarser and o f greater ampli tude than that due t o labyrinthi t is ; 
it is generally directed towards the affected side, and becomes more 
not iceable as the disease progresses (see F U N C T I O N A L E X A M I N A T I O N O F 
T H E E A R , p . 2 9 1 ) . The variabili ty o f the nystagmus o f cerebellar abscess 
is characteristic. A t one t ime it is 
directed to the affected side and at 
another t o the sound side, or it m a y 
be absent for short periods. This is 
in marked contrast t o the condi t ions 
found in labyrinthitis, in which the 
nystagmus is always directed t o the 
healthy side and gradually diminishes 
in intensity, passing from the third 
to the second, and later t o the first, 
degree before disappearing. I t will 
thus be seen that in labyrinthitis the 
s y m p t o m s and signs gradually dimin­
ish and pass off, whereas in cerebel 
lar abscess they show a progressive 
increase. In the diagnosis o f cerebellar 
abscess the point ing test, as suggested 
b y Bárány, m a y be found useful (see 
p . 2 9 1 ) . In cerebellar abscess there is usually deviat ion in the point ing 
test, and as a rule it is outwards on the side o f the lesion, but , like the 
nystagmus, m a y show considerable variation f rom day t o day . There 
m a y be distinct t remor on the affected side in the ' f inger -nose ' test. 
The point ing test m a y be further elaborated b y syringing the ear on 
the sound side with co ld water, which will p roduce nystagmus, the s low 
m o v e m e n t o f which is t o the heal thy side. A s a result, the finger on 
the healthy side will past-point towards that side, bu t the point ing with 
the opposi te hand (i .e. , o n the side corresponding t o the diseased cere­
bel lum) will deviate as before syringing. Complete hemiparesis o f the 
limbs is occasional ly met with, and is due to compression o f the pyra­
midal tract be low the decussation o f the pyramids . Respi ra tory paralysis 
occurs no t infrequently in cerebehar abscess, and is caused b y ' co rk ing ' o f 
the foramen magnum b y the brain-stem. (The Trendelenburg posi t ion 
m a y be o f value in the treatment o f these cases, in addit ion, o f course, 
t o artificial respiration and the immediate evacuat ion o f the abscess.) 

Fig. 212.—Exposure of dura of middle 
cranial fossa on left side preliminary to 
drainage of temporal lobe abscess. 
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C O U R S E A N D T E R M I N A T I O N . — I f untreated, a brain abscess invariably 

ends fatally. The patient at first becomes stuporose, bu t can still be 
roused, though his response t o external stimuli is ve ry slow ; he m a y 
even fall asleep while at tempting t o eat. The stupor deepens t o c o m a , 
which continues till death. 

P R O G N O S I S . — T h e prognosis o f abscess o f the brain is very grave. The 
statistics o f various authorities differ, bu t it m a y be said that on ly f rom 
20 t o 50 per cent o f cases are saved. E v e n after the apparently success­
ful evacuat ion o f an abscess, death m a y occur f rom a spreading septic 
oedema o f the brain. Those cases are least hopeful in which more than 
one abscess is present, or which are compl ica ted b y meningitis or sinus 
thrombosis. 

T R E A T M E N T . — T h e t reatment o f brain abscess is operat ive. T h e 
first step is the performance o f the mastoid operation. In acute cases 
it m a y suffice t o perform the classical operat ion. I f temporal lobe 
abscess is suspected, the tegmen antri is removed and a large area of the 
dura mater is exposed . A small incision is m a d e and the brain explored 
medially, then forv^^ards, and lastly backwards , wi th Cushing's pus-
seeker. Rut t in and B e c k agree that in exploring for a temporal lobe 
abscess it is safe t o introduce the instrument for a distance o f one and a 
half inches bu t no t further. The instrument should in the first place 
be kept close t o the floor o f the middle cranial fossa. Lemaitre does 
no t at once open the abscess, bu t uses a ve ry small needle t o explore 
the brain and, on reaching the abscess, waits until a d rop o f pus appears 
at the proximal end o f the needle. H e than enlarges the puncture 
wi th a small g rooved p robe and introduces the smallest rubber drain. 
Adhesions form round the tube , and t w o days later he enlarges the 
small hole b y cutt ing into the fibrous tissue which has formed. This 
permits the introduction o f a larger tube . T h e method has t w o 
advantages in that it obviates hernia o f the brain and also meningit is . 
Drainage generally continues for four or five weeks . Since this me thod 
has been employed in the R o y a l Infirmary, Edinburgh, the results o f 
treatment have considerably improved . Other surgeons drain the 
abscess b y the insertion o f a piece o f iodoform gauze, or b y one or t w o 
rubber tubes placed alongside each other, or b y a 'c igare t te ' drain made 
o f rubber-dam rolled round several strands o f iodoform worsted. Some 
surgeons emp loy a small conical silver-wire basket l ightly filled wi th 
gauze. A rise o f temperature or a change for the worse in the mental 
condit ion calls for immediate explorat ion o f the abscess and a search 
for obstruct ion t o drainage or the deve lopment o f additional foci o f 
suppuration. Neumann gives a recovery rate o f 34 per cent in abscess 
of the temporal lobe . 

In the treatment o f temporal lobe abscess, Eagleton recommends an 
osteoplastic flap a b o v e and clear o f the affected ear ; the flap is reflected 
upwards, and the corresponding dural flap downwards . 

In the case of cerebellar abscess, the sigmoid sinus is first o f all exposed 
and the dura mater lining the posterior fossa separated with a blunt instru­
ment from the bone of Trautmann's triangular area, medial t o the sinus, as 
in Neumann's labyrinth operation (see p . 366, Figs. 205 -208 ) . This is the 
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usual route o f infection, and affords the best chance o f striking the abscess 
cavi ty , which is c o m m o n l y in the anterior part o f the lateral lobe . The 
dura mater is then incised, and the abscess opened wi th Cushing's pus-
seeker or angled forceps, and drained. During the operat ion, and even 
beforehand, the patient 's breathing m a y suddenly cease from ' c o r k i n g ' 
o f the brain stem and pressure on the vital centres. Artificial respiration 
should at once be carried out , the head o f the table lowered to lessen 
the ' c o r k i n g ' o f the brain stem, and the posterior fossa qu ick ly opened 
in order t o evacuate the pus. W h e n this has been done , spontaneous 
respiration re-starts at once . If, owing t o the forward posi t ion o f the 
sinus, it is difficult or impossible t o evacuate the abscess b y the ' internal ' 
route, it is necessary to expose and open the dura mater behind and 
be low the sinus in order t o obta in drainage. ( In some cases bo th routes 
m a y be used for draining the large abscess.) Neumann gives a recovery 
rate o f on ly 12 per cent in cases o f cerebellar abscess : other surgeons, 
however , record a higher percentage o f cures. The rubber tubes or 
cigarette drains should no t be r e m o v e d t o o soon, especially in cases 
associated wi th chronic purulent otitis media . If, after the abscess has 
been drained for a week or so, the daily removal o f the tube or gauze 
packing appears t o show that the abscess cav i ty is dry, the surgeon m a y 
be t empted to omi t drainage altogether. Such procedure is often fol lowed 
b y a recrudescence o f the symptoms , e.g., headache, drowsiness, s low 
pulse, etc. , and on opening up the abscess again an accumulat ion o f pus 
is evacuated. Such apparent ' r ecur rences ' o f the abscess m a y take 
place on t w o or more occasions when drainage is omi t ted . The safest 
plan is t o diminish gradually the amount o f gauze packing, or t o shorten 
the drainage tube, or put in a smaller one , till a cure is effected. The 
patient should be kept under observat ion for a considerable period 
after he has apparently recovered, as ' re lapses ' have taken place after 
an interval o f six months o r more . Convulsions have occas ional ly 
been noted after the healing o f the temporal lobe abscess, or the patient 's 
disposition m a y be altered for the worse . Some surgeons advoca te 
comple te removal o f chronic abscesses which have th ick capsules and 
can be 'shelled o u t ' after a large area of brain has been exposed . 

Hernia o f the temporal lobe or o f the cerebel lum m a y fo l low operat ion 
especially in cases in which a large incision has been made in the dura 
mater. N o a t tempt should be m a d e t o excise the hernia as this only 
results in spreading the septic encephalitis f rom which the hernia arises. 
The hernia should be covered with gauze soaked in 5 to 10 per cent 
formalin solution and covered b y rubber tissue. This results in an 
aseptic slough which is gradually r emoved . Repea t ed lumbar puncture 
m a y also be employed . 

V E N O U S I N F E C T I O N S . 

S I N U S T H R O M B O S I S . 

The transverse sinus is the venous channel mos t frequently añec ted 
b y purulent inflammation, and from it the disease m a y spread 
(a) backwards to the confluens s inuum ( to rcu l a r ) ; (6) rarely forwards 
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Fiff. 213,—Horizontal section through thrombosed sigmoid sinus, showing extradural 
perisinus abscess. (1) Normal dura of sinus wall; (2) Sinus wall replaced by granulation tissue ; 
(3) Position of perisinus abscess ; (4) Laminated clot in sigmoid sinus, breaking down in the 
centre ; (5) Normal dura of cerebellar surface of the sigmoid sinus. 

chronic suppuration are more numerous than acute cases. Thrombos i s 
is a protect ive effort on the part o f Nature. The organism present is 
usually a s t reptococcus. 

The infection usually passes through the bone to the walls o f the sinus 
where an extradural perisinus abscess m a y be formed. Such an extra­
dural abscess m a y be present for a considerable per iod before the wall 
o f the sinus succumbs and a clot is formed on the adjacent wall o f the 
vessel. I f the process continues, the thrombus spreads upwards and 
backwards as far as the entrance o f the superior petrosal sinus, and 
forwards and downwards t o the jugular bu lb . A t these points the 
thrombosis tends t o s top ; bu t if it extends backwards b e y o n d the 

to the superior petrosal and cavernous s inuses ; o r (c) downwards 
to the bu lb and the internal jugular vein in the neck. A s the superior 
longitudinal sinus sometimes opens into the right transverse sinus it 
is evident that in such cases the right sinus will be larger than the left. 
Drowsiness and vomit ing are sometimes observed after operat ion on 
the right transverse sinus and are due to interference wi th the venous 
return from the brain. 

Thrombophlebi t i s o f a venous sinus is one o f the mos t c o m m o n o f 
oti t ic intracranial complicat ions ; it occurs in bo th acute and chronic 
suppurations, though more frequently in the latter, because cases o f 
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opening o f the superior petrosal, there is nothing t o prevent its reaching 
the confluens sinuum ( torcular) . In the same w a y the th rombus , after 
passing the jugular bu lb , continues until the junc t ion o f the c o m m o n 
facial and the internal jugular veins is reached, where again there is a 
natural t endency t o arrest o f the process (Jones) . L o n g before this stage 
has been reached, the transverse (s igmoid) sinus in the region o f the 
upper ' k n e e ' has b e c o m e occ luded . A n abscess forms f rom the breaking 

Fig. 214.—Vertical coronal section through middle and inner ear showing route of 
infection in a case of primary septic thrombosis of the jugular bulb. (1 ) Smooth part of superior 
vertical canal; (2) Ampulla of superior canal; (3) External meatus ; (4) Tympanic cavity ; 
(5) Pus in lower part of tympanum ; (6) Thickened lining membrane of jugular bulb ; (7) 
Laminated clot in the bulb ; (8) Point at which infection passed from tympanum to bulb ; 
(9) Ampullary end of posterior vertical canal; (1Q) Crus commune. 

d o w n of the clot , port ions o f which m a y pass into the blood-s t ream and 
set u p abscesses in distant parts o f the b o d y (pyaemia). (Fig, 213.) 

Atypical Cases.—Especially in cases where there is an almost comple te 
absence o f mastoid air-cells, and where in consequence the s igmoid sinus 
lies far forward, the infection m a y pass b y w a y o f the small veins which 
open into the sinus wi thout the formation o f an extradural perisinus 
abscess. In such condit ions the thrombosis is o f endophlebi t ic origin, 
and when exposed at operat ion the sinus wall m a y show little or no 
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change. In rare cases the veins passing through the floor o f the 
t y m p a n u m to the jugular bulb m a y carry infection and produce primary 
thrombosis o f the bu lb (Fig, 214) . Pygemic symptoms c o m e on more 
rapidly in these cases. 

S Y M P T O M S . — S i n u s thrombosis m a y run its course wi thout s y m p t o m s ; 
but in most cases it is characterized b y the occurrence o f chilly sensations 
or rigors, in which the temperature rises suddenly t o 103° or 104° F. , 
and falls again as rapidly, the fafl being accompanied b y profuse sweating 
{see Fig. 209) . (As the rise o f temperature usuafly occurs in the after 
noon or evening, the practitioner should visit the patient at these t imes. 
I f the temperature is taken on ly in the morning, its characteristic 
hectic character will be over looked. ) There m a y be on ly a single rigor 
(as a rule in the afternoon or evening) , or several m a y occur in a day . 
A high evening temperature for several days after a mastoid operat ion 

calls for p r o m p t exposure o f the trans­
verse sinus. The pulse rises with the 
temperature. In the intervals between 
the rigors, the patient m a y be free from 
s y m p t o m s ; bu t in some cases, especially 
later in the disease, the temperature re­
mains elevated. Headache and vomi t ing 
are sometimes met w i t h ; the tongue 
presents a ve ry significant appearance and 
is usually d ry and b r o w n ; there m a y be 
herpes or sordes on the lips ; the spleen 
m a y be enlarged; choked op t ic disc occurs 
in a considerable propor t ion ( two-thirds) 
o f cases. (Lumbar puncture has p roved 
o f advantage in this condi t ion . ) Occas ion­
ally oedema is manifest in the neigh­
bourhood o f the mastoid emissary vein 
(Griesinger's sign). W h e n the thrombosis 

extends into the neck , torticoflis m a y supervene, and tenderness m a y b e 
compla ined o f along the line o f the jugular vein, while a swelling, due 
to inflammatory enlargement o f the cervical lymphat ic glands, is some­
times found. I f the thrombosis extends along the superior or inferior 
petrosal sinuses t o the cavernous sinus, protrusion and immobi l i ty o f the 
eyeball results, with ptosis, dilated and fixed pupil , marked sweUing o f 
the eyelids and conjunct iva , rapid deterioration o f vision, engorgement 
o f the retinal vessels and retinal haemorrhages. Extens ion t o the oppos i te 
cavernous sinus via the circular sinus takes place in abou t 50 per cent 
o f cases {Fig, 215) . There is severe pain around the affected eye or 
eyes, and signs o f meningeal irritation are usually present and m a y b e 
fol lowed b y meningitis. 

As a result o f the escape o f port ions o f the clot into the general 
circulation, septic pneumonia and empyema (infarction) m a y arise, or 
metastatic abscesses m a y appear in other parts o f the b o d y , especially 
in the subcutaneous tissues or in the bones and joints . I f the septic 
particles are large they are held up in the pu lmonary capillaries, bu t if 

Fig. 215.—Cavernous sinus thrombosis. 
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they are small they can pass through and reach the bones , joints o r 
subcutaneous tissues. 

A sinus thrombosis , if untreated, ends fatally as a rule ; but cases 
of the spontaneous cure o f this condi t ion are o n record, the sinus being 
conver ted into a cord o f fibrous tissue. In other rare cases the distal 
ends o f the clot remain firm and b e c o m e organized, while the centre 
breaks d o w n and drains into the mastoid process through a spontaneous 
rupture o f the anterior sinus wall . Septic thrombosis m a y end fatally 
in a few days , b u t sometimes it is ve ry sloW; and death m a y n o t o c c u r 
until after an interval o f several weeks . 

D I A G N O S I S . — T h e condit ions wi th which sinus thrombosis is mos t likely 
to be confused are malaria, t ypho id fever, b ronchopneumonia and ery­
sipelas. A careful history o f the case, together with an examinat ion of 
the b lood and the administration o f quinine, should exc lude the former. 
The presence o f a posit ive W i d a l 
reaction, with petechise in the skin and 
the absence of rigors and marked 
variations in temperature, are suffi­
ciently distinctive. In b ronchopneu­
monia there is persistent cough with 
expectora t ion. In regard t o ery­
sipelas it is important t o remember 
that this condi t ion m a y be present 
wi thout marked redness o f the 
skin. The presence o f nystagmus t o 
the affected side strongly suggests 
erysipelas. The diagnosis o f sinus 
thrombosis is suggested b y the occur­
rence o f rigors in the course o f a 
middle ear suppuration ; it is more 21 e . -Exposure of sigmoid sinus, 

difficult if the condi t ion is compl ica ted 
b y the presence o f meningitis or brain abscess. Sinus thrombosis m a y 
occur in cases where middle ear suppuration is no t suspected ; this 
error is no t likely t o arise if the condi t ion o f the ears is inquired in to . 
A high leucocyte count indicates a strong reaction, while a small coun t 
indicates a weak reaction. A high percentage o f po lymorphonuclear 
leucocytes (80 to 95 per cent) shows a severe infection. Repea ted 
examinations of the b l o o d are o f more value than single tests in regard 
to prognosis, bu t it cannot be said that the leucocyte coun t serves t o 
distinguish cases o f venous infection f rom those o f extradural abscess or 
septic meningitis. A s a rule, however , the coun t is lower in brain abscess 
than in the other intracranial complicat ions (Darl ing) . Blood-cul tures 
have been employed as an aid t o diagnosis, bu t H A A ^ e no t been found 
of great valucj because (1) living organisms are no t always present in the 
peripheral veins even in cases of undoubted sinus thrombosis (b lood-
cultures should be made when the temperature is rising, c o m m o n l y in the 
early part o f the afternoon), and (2) the organisms m a y no t show a 
growth until forty-eight hours have elapsed, when in the major i ty o f 
cases immediate operat ive interference is called for. 
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The general aspect o f the patient differs markedly in the three main 
intracranial complicat ions—purulent leptomeningitis , brain abscess and 
septic sinus thrombosis . In leptomeningitis the patient is anxious, fright­
ened, and has a ve ry severe headache. In brain abscess he is usually 
dull and apathetic, though here also the headache is sometimes severe. 
In septic sinus thrombosis the patient is bright and, when questioned, 
usually says he feels well, excep t , o f course, during or just after a 
rigor. 

P R O G N O S I S . — T h e prognosis o f transverse sinus thrombosis is more 
favourable than that o f brain abscess, if an operat ion is performed 
before systemic infection has occurred and if there is no other intra­
cranial comphca t ion . The recovery-rate is from 50 t o 70 per cent . 

T R E A T M E N T . — T h e t reatment consists in removing the pr imary focus 
of disease, b y performing the classical operat ion in cases due t o acute 
middle ear suppuration, and the radical operat ion in cases o f chronic 
otorrhoea. I f sinus thrombosis be present, there is usually excessive 
bleeding from the bone at the mastoid operat ion. In every case which 
shows symptoms suggestive o f extradural perisinus abscess or sinus 
thrombosis , the s igmoid sinus should be exposed {Plate XX, F, 
p . 342 , and Fig. 216) until healthy wall is seen. 

1. I f an extradural perisinus abscess is found, with heal thy red granu­
lations on the sinus waU, and if on ly one rigor has occurred, it is 
advisable t o leave the w o u n d open and await deve lopments . T h e 
presence or absence o f pulsation o f the sinus wall is no t an absolutely 
reliable guide t o the condi t ion o f the contents , though the presence of 
pulsation is s trongly in favour o f thrombosis . Much can be learned 
b y palpating the sinus with the index finger, and if this is practised on 
the normal sinus, an abnormal condi t ion can be fairly readily de tec ted . 
I f on compressing the exposed sinus wall wi th a blunt p robe and suddenly 
releasing the pressure the wall returns t o normal even ly and instantly, 
the sinus should no t be opened, though the case should b e watched for 
further developments (Muecke) . Explora t ion o f the sinus b y means 
o f a needle and syringe m a y be fallacious bu t is m u c h m o r e reliable 
than inspection. 

2. I f the temperature rises over 100° F . for t w o successive nights, or if the 
sinus wall at the first operat ion appears greyish-yellow or brownish-green 
and sloughy, it is certain that a septic sinus thrombosis is present. 
After the sinus has been exposed until healthy bluish wall has been 
reached in the direction o f the torcular, an a t tempt m a y be made t o 
shut off the flow o f b l o o d b y means o f gauze packing introduced between 
the wall o f the vessel and its overlying bone . The sinus must n o w b e 
slit u p wi th a knife and the c lo t r emoved . I f a sharp-pointed knife is 
used great care must be taken no t t o g o t o o deep and damage the inner 
wall o f the sinus wi th consequent hernia o f the brain tissue. In m o s t 
cases it will be found that profuse haemorrhage occurs in spite o f our 
a t tempt (described a b o v e ) t o s top the flow from the torcular. I t will 
therefore be necessary t o introduce iodoform worsted into the lumen 
of the transverse sinus itself in order t o check the haemorrhage (Fig. 217) . 
I t is more difficult t o ge t be low the c lot in the direction o f the jugular 
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Fig. 217.—Operation for septic thrombosis of sigmoid sinus. The radical mastoid 
operation has been performed in this case and the sinus exposed well behind the upper knee. 
The torcular end has been plugged with iodoform worsted and the lateral or anterior wall of 
the sinus has been cut away with scissors. The internal jugular vein has been divided between 
ligatures after the common facial vein has been tied off. 

and close itself wi thout the aid o f secondary sutures. A s a rule the 
upper or bu lb end o f the internal jugular Λ · ^ η should n o t be opened 
at the t ime o f operat ion as this procedure is fo l lowed b y excess ive 
haemorrhage. I t is bet ter t o wai t for t w o or three days till c lo t t ing 
occurs . I f the vein is no t opened then it becomes a b a g o f pus and the 
patient suffers f rom septic absorpt ion. 

E v e n after the sinus has been successfully dealt wi th and the jugular 
vein ligatured, it is b y no means unusual for the hect ic temperature t o 
recur after an interval o f a d a y or t w o . Such recurrence b y no means 
precludes a successful termination o f the case. If, however , rigors 
cont inue and the patient is rapidly losing ground, it is advisable to 

bu lb , and m o s t authorities make a routine pract ice o f expos ing and 
dividing the jugular vein in the neck , at the po in t o f entrance o f the 
c o m m o n facial, wi th a v iew t o prevent ing systemic infection. T h e 
facial vein is also d ivided be tween ligatures. I t is no t u n c o m m o n in 
children t o find the tonsillar gland enlarged and surrounded b y adhesions, 
as it lies be tween the c o m m o n facial and internal jugular veins, thus 
making the ligations more difficult. In any case the internal jugular 
should be ligatured and d iv ided when it is found impossible to clear 
ou t the whole o f the c lo t f rom a b o v e . Λ^ery little if any permanent 
disfigurement is caused b y al lowing the w o u n d in the neck t o granulate 
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expose and drain the jugular bu lb b y following up the sigmoid sinus 
from the lower knee, care being taken to avoid the descending port ion 
o f the facial nerve, which lies close t o the lateral aspect o f the bu lb . A 
more extensive operation which lays open the whole venous channel 
from the sigmoid sinus, through the bu lb to the jugular vein, has been 
devised b y Tandler . 

When there is undoubted evidence o f pyaemia, such as metastasis, 
the operat ion on the jugular vein should precede that on the s igmoid 
sinus. In the after-treatment, syringing m a y be carried ou t from the 
bulb t o the vein. 

Septic thrombosis o f the sinus occasional ly follows accidental injury 
t o the vessel wall during the course o f a mastoid operat ion. S y m p t o m s 
o f thrombosis m a y occur from seven t o ten days after the injury (Hunter 
T o d ) . In cases in which the sinus wall has been actually injured at a 
mastoid operat ion, a ' pos tage s t a m p ' graft o f fascia from the mastoid 
cor tex , or a piece o f temporal muscle, should be cu t off and applied ; 
the wound should be packed and left unsti tched. I f symptoms o f venous 
infection, such as an elevated evening temperature or sudden rigor, arise, 
the case must be dealt wi th as indicated under sinus th rombos is . 

A F T E R - T R E A T M E N T must b e energetic. In order t o neutralize the 
poisons in the patient 's system anti-toxin is employed . S t rep tococcus 
ant i toxin (Scarlatinal) (when the infecting organism is a s t reptococcus) 
is g iven intravenously in 30 c . c . doses daily, up to a m a x i m u m o f 120 c . c . 
Should the organism be a pneumococcus it must be typed , and if belonging 
to Groups I or I I , the corresponding serum should be administered as 
a b o v e . T h e patient has p robab ly lost a fair amoun t o f b l o o d at the 
operat ion, and as a t o x i c anaemia is a marked feature o f this disease, 
a b l o o d transfusion should also be employed . 

I f at all possible the pat ient should be nursed in an outside ba l cony , 
the fluid intake should be increased and vi tamin t reatment instituted. 
M a n y drugs have been used for intravenous medicat ion , but all have 
been found to be equal ly useless and in fact dangerous. 

O T I T I C B A C T E R E M I A O R S E P T I C A E M I A . 

Many authorities d o u b t the possibili ty o f oti t ic b lood infection 
wi thout the presence o f septic thrombosis in a venous sinus or in the 
bulb o f the internal jugular vein . Such a posit ion is very diiflcult t o 
assail, because it is k n o w n that septic thrombosis m a y recover spon­
taneously. Cases, however , have occurred in which the temperature 
chart pointed t o oti t ic venous infection, and in which b lood cultures 
made during the period o f high fever were posi t ive, though the sigmoid 
sinus, when opened, showed no evidence o f c lo t t ing ; further, exposure 
o f the upper part o f the internal jugular vein revealed normal condi­
t ions. In the major i ty o f these cases o f aural bacteraemia the patients 
are young—usuafly children—and the otitis media is acute or subacute 
(Lake) . The afternoon temperature varies from 100° to 105° F., bu t there 
is an absence o f rigors and sweating such as occur in ot i t ic pyaemia. 
T h e patient 's mind is ve ry act ive and the appetite is g o o d . A c c o r d i n g t o 
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Jenkins the leucocyte coun t is often a l o w one—6000 per c .mm. , with 
a high polymorphonuclear percentage, thus showing p o o r resistance on 
the part o f the patient. Mueller states that the occurrence o f an eruption 
like ch icken-pox in a case o f otitis media should suggest the presence o f 
bacteraemia. 

P R O G N O S I S in cases of aural bacteraemia is no t unfavourable. 
T R E A T M E N T . — T h e pr imary disease in the mastoid must be thoroughly 

dealt with b y the Schwartze operat ion. Jenkins finds the mastoid air-
cells frequently lined b y pale mucosa wi th ' l ak ing ' o f the pus . (After 
operation there is little or no evidence o f reaction in the wound . ) A t 
the t ime o f operat ion the s igmoid sinus must be freely exposed . I f the 
wall o f the vessel appears perfectly normal , it is very doubtful if any 
g o o d purpose is served b y opening the sinus, though this course is 
advoca ted b y McKenz ie . The temperature falls -after the operat ion, but 
unfortunately the fall is no t permanent . The difficulty n o w arises that 
the case m a y be one of pr imary thrombosis o f the jugular bu lb due t o 
infection passing through the floor o f the t y m p a n u m . Accord ing t o 
MiUigan, if one sinus is occ luded b y thrombosis the normal venous ' h u m ' 
over the jugular vein on that side disappears, while it is audible on the 
healthy side. Crowe states that if in a normal person one internal 
jugular vein is compressed with the finger, no appreciable evidence of 
stasis is t o be seen in the supra-orbital or retinal veins. If, however , 
bo th internal jugulars are compressed at the same t ime, a marked 
dflatation ensues. I f the pressure is n o w released on one side while it is 
maintained on the other, the engorged veins e m p t y immediate ly . If, 
however , the jugular bu lb is th rombosed on one side—say the right— 
the veins will still remain engorged if the pressure is mainta ined on 
the left internal jugular, even though it is released on the right side. 
Queckenstedt 's test consists in measuring the pressure o f the cerebrospinal 
fluid b y means o f a manometer a t tached t o a lumbar puncture needle. 
If, when the jugular vein o n the affected side is compressed , there is 
little or no elevat ion o f pressure, and if when the oppos i te jugular is c o m ­
pressed there is a marked increase, one is justified in diagnosing thrombosis . 

As the diagnosis o f aural bacteraemia is often a mat ter o f doub t , it is 
advisable, if the t reatment ment ioned a b o v e fails t o br ing d o w n the 
hect ic temperature within a week, t o deal wi th the transverse sinus and 
internal jugular vein as in cases o f septic thrombosis . Pr imary th rom­
bosis o f the jugular bu lb m a y occur especiafly in y o u n g children and is 
due to infection passing through the small veins f rom the floor o f the 
t ympanum. Such cases are ve ry liable t o be mistaken for aural 
bacteraemia. 

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

I f on ly one intracranial compl ica t ion is present in a g iven case o f 
middle ear suppuration, the diagnosis and treatment are as a rule c o m ­
parat ively simple. Unfortunately, however , it no t infrequently happens 
that more than one o f the intracranial structures are invo lved . T h e 
fol lowing case illustrates this condi t ion so clearly that it is w o r t h y o f 
quota t ion . 
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Μ. S., female, age 13 years, admitted Jan. 14, 1915, with foul-smelling dis­
charge from the right ear since measles some years before. On Jan. 8 she had 
complained of earache, followed by vomiting and retraction of the head. 

On examination, there was tenderness over the right tympanic antrum, and 
otoscopy revealed sagging of the posterior superior meatal wall. The patient 
was too ill for detailed functional examination, but was not quite deaf when 
the noise apparatus was applied to the left ear. Tuning-fork on vertex lateral-
ized to the affected ear; no spontaneous nystagmus; temperature 100*6° F; 
pulse 100. The patient cried out frequently (meningitic cry). There was 
retraction of the head; Kernig's sign + . The tongue was dry and furred. 
On lumbar puncture, the cerebrospinal fluid was under great tension and 
turbid. The fluid was acid and contained a great excess of albumin. Films 
showed pus-cells and many Gram-positive cocci (short-chained streptococci). 

An immediate radical mastoid operation was performed on the right ear. 
The first gouge-cut opened a large extradural abscess around the sigmoid sinus, 
containing foul-smelling, brownish-green pus. The tympanic antrum showed 
cholesteatoma, and the tympanic cavity was full of granulations. As the wall 
of the sinus looked brownish and sloughy, a second incision was made in a 
horizontal direction backwards and the sinus further exposed until healthy 
wall was reached. The sinus was opened and a copious gush of blood escaped. 
Iodoform worsted was therefore packed into the sinus, and the operation 
cavity lightly plugged. On Jan. 15 the child was again crying out. A second 
lumbar puncture revealed cloudy fluid but under less tension ; temperature 
100° F. The child looked ill and there was marked herpes on the upper lip. 
Kernig's sign present on both sides ; abdomen retracted. On Jan. 19 lumbar 
puncture yielded clear fluid, which came out in drops (pure growth of strepto­
cocci obtained). On Jan. 20 the temperature rose to 104° F. in the afternoon ; 
pulse 120. The symptoms of meningitis, however, were passing off. There 
was no restlessness or irritability, and the patient did not complain of headache. 
There was no paralysis of the eye muscles, no double vision, no photophobia, 
and no pain on pressure on the eyeballs ; Kernig's and Babinski's signs absent. 

On the other hand, the patient was now lying curled up on her left side. 
The tongue was furred and the breath foul; constipation present. The mental 
condition was fairly good, and the girl answered questions at once. There was 
some stiffness of the neck, and when she sat up she held her head with 
her hands. The head was moved stiffly from side to side or up and down. 
There was tenderness over the right occipital region ; no vomiting. Although 
the patient was right-handed, the grasp of the right hand was not so strong 
as that of the left, and on trying the pronation and supination tests, the right 
hand tired more easily than the left (dysdiadokokinesia). The spontaneous 
pointing test was normal. There was slight spontaneous nystagmus to the 
right (diseased side). With the noise apparatus in the left ear the patient 
repeated the raised voice. Labyrinthitis was therefore excluded. The wound 
did not show much reaction. 

Jan. 20.—Rigor; temperature 103-6° F. Second operation : The sigmoid 
sinus was slit up and found to be thrombosed. Free bleeding was again 
obtained from the transverse sinus, behind entrance of superior petrosal. This 
portion of sinus was again packed with iodoform worsted. On following 
the sigmoid sinus towards the jugular bulb, free bleeding was not obtained. 
Accordingly an incision was made in the neck along the anterior border of the 
sternomastoid muscle. The common facial vein, with the lower part of the 
internal jugular, contained fluid blood, but the upper part of the internal 
jugular was thrombosed. The common facial was divided between ligatures, 
and the internal jugular was also ligated in two places and divided. (Cultures 
from the wall of the transverse sinus gave pure colonies of streptococcus, as did 
also the clot from the jugular vein.) 

Jan. 22.—Patient vomited twice during the night. Temperature 99*8° F. There 
is nystagmus to the left (sound side). On looking to the right there are 
large slow nystagmic movements—evidently the nystagmus is of the * extra­
ordinary' type and is not due to labyrinth suppuration. On testing the 
pointing reaction the right hand deviates to the right. 
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Jan. 25.—Temperature 102° F. Child is spitting up foul-smelling, brownish-red 
material ; vomiting continues. There is headache with stiffness of neck, 
and pain in the right side of the chest. Patient can still hear with the 
right ear, and on syringing the operation cavity with cold lotion there is 
a marked increase in the spontaneous nystagmus to the left, thus showing that 
both functions of the right labyrinth are retained. In view of the presence 
of vomiting, headache, retraction of head, extraordinary nystagmus, and point­
ing error, it was determined to open the dura mater of the posterior fossa through 
the large area exposed in the operation on the sinus. Third operation: The 
right lateral lobe of the cerebellum was adherent to the dura mater, and did not 
bulge out when the incision was made. Cerebellum incised and a gush of foul 
yellowish-green pus obtained. Lumbar puncture—clear fluid under tension. 

Jan. 28.—Temperature 102° F . ; no vomiting or headache. Child takes food 
well, but suffers much from cough and expectoration. Dr. Edwin Bramwell ñnds 
signs of a cavity in the right lung. 

Feb. 8.—The temperature swings from 100° in the morning to 102° F. at 
night. The neck wound has almost healed, but there is still pus from the 
region of the jugular bulb. The cerebellar abscess cavity is free from pus. 
Cerebrospinal fluid is turbid and under increased pressure. The fluid contains 
large numbers of cells, chiefly polymorphs, and, on culture, a bacillus of the 
colon group. The patient is sleeping and eating well, but is still spitting up a 
large quantity of foul yellow pus. 

March 1.—Patient is feeble and emaciated; head retracted. Cerebellar 
abscess opened up and a considerable quantity of pus evacuated. Expectora­
tion continues. Lumbar puncture—turbid fluid under increased tension. 

March 19.—A cerebellar hernia has formed and pus is still present in the 
cerebellar abscess. 

May 23.—The wound behind the ear is now healed. There is no headache 
or dizziness on pressure over the hernia cerebelli. 

June 17.—The patient is quite unable to walk or even to stand. She at 
once falls over to the right (diseased side). 

Sept. 10.—Patient, who has been at home for two months, reports to-day 
looking fat and wel l ; she has gained enormously in weight. There is still 
slight bulging of the hernia cerebelli. The girl can walk well and has no 
difficulty in balancing. 

1927. Patient now married and has a family. 

R E M A R K S . — W h e n the patient was admit ted the s y m p t o m s and signs 
o f purulent leptomeningitis predominated , and lumbar puncture c o n ­
firmed the diagnosis. Wi th in a week o f the first operat ion, the s y m p t o m s 
o f leptomeningitis had almost entirely passed off and the cerebrospinal 
fluid had b e c o m e clear, bu t signs suggestive o f cerebellar abscess n o w 
became prominent . There were, in addi t ion, s y m p t o m s o f an ot i t ic 
venous infect ion—an evening rise o f temperature to 1 0 4 ° F . Suddenly 
there was a marked rigor. The second operat ion showed that the lower 
part o f the sigmoid sinus, jugular bu lb , and upper part o f the internal 
jugular vein were th rombosed . T h e thrombosis had p robab ly been 
present at the t ime o f the first operat ion, bu t had been missed, as the 
sigmoid sinus had been opened at its junc t ion wi th the transverse sinus 
instead o f be low the upper knee. Inamediately after the venous infec­
t ion had been dealt with the signs o f a right-sided cerebellar abscess 
again asserted themselves—extraordinary nystagmus, dysdiadokokinesia , 
pointing error, vomi t ing , e tc . A t this per iod s y m p t o m s o f gangrene 
o f the lung supervened, evident ly the result o f septic infarction. After 
the cerebellar abscess had been evacua ted the pat ient m a d e a slow 
recovery . 
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CHAPTER XXXIX. 

CHRONIC CATARRH OF THE MIDDLE EAR. 
CHRONIC ADHESIVE PROCESS. 

OTOSCLEROSIS. OTALGIA. 

C H R O N I C C A T A R R H O F T H E M I D D L E E A R . 

A L T H O U G H chronic catarrh o f the middle ear does no t o c c u p y so 
prominent a posi t ion in modern as in old t ex t -books on o t o l o g y , the 
condi t ion is sometimes met wi th , especially in cases o f adenoids and 
nasal and pharyngeal catarrh. On microscopic examinat ion Habermann 
found the normal longitudinal folds o f the Eustachian tube exaggerated, 
the lumen o f the tube and tympan ic cav i ty filled wi th glairy mucus , 
and the drumhead retracted. Habermann asserts that the proliferative 
changes in the mucosa exact ly correspond t o those found in chronic nasal 
catarrh. In the later stages the tympan ic cav i ty m a y be almost obliter­
ated b y adhesions and the movements o f the ossicles markedly impeded . 

Deafness is the mos t marked and usually the only s y m p t o m . I f severe 
tinnitus is present, secondary otosclerosis should be suspected. 

On o toscopio examinat ion the drumhead is indrawn, opaque and 
lustreless. Sometimes the membrane is congested and shows desquama­
t ion o f the outer epithelial layer. Careful examinat ion o f the nose 
and nasopharynx is called for. 

T R E A T M E N T should be mainly directed t o the associated nasal and 
pharyngeal affections. Inflation o f the middle ear b y Politzer 's me thod 
or b y the Eustachian catheter is also called for {see p . 305) . I f the 
Eustachian tube is impermeable, fine silver or celluloid bougies m a y b e 
passed up the Eustachian catheter and through the tube {see p . 309) . 
Dan McKenz ie recommends the fol lowing solution for inflation, through 
a wide Eustachian catheter, at least once a week :— 

R lodin. Resublimat. gr. ij-iv 
Ol. Sassafras 01 j 

Menthol gr. iij-v 
Paraffin. Liq. a d § j 

A few drops of this liquid should be slightly warmed and injected into 
the catheter with a Pravaz syringe, while the patient holds his head back . 
The liquid is then injected into the tube and t y m p a n u m b y means o f the 
Politzer bag . Dundas-Grant finds that b y passing a small Weber-Lie l 
catheter through the ordinary sUver catheter he obtains a better infla­
tion o f air into the middle ear. Finally, vaccine therapy is sometimes 
useful in cases o f chronic nasopharyngeal and middle ear catarrh. 

During recent years there has deve loped a tendency t o diagnose 
chronic middle ear catarrh less and less frequently, and to divide cases of 
deafness in which such a diagnosis was formerly arrived at into (1) those 
caused b y past attacks o f catarrh or suppuration in the middle ear cleft, 
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i.e., chronic adhesive process in the middle ear, or cicatrized t y m p a n u m , 
and (2) those due t o otosclerosis. 

CHRONIC ADHESIVE PROCESS. 

Permanent stricture o f the audi tory (Eustachian) tube is a frequent 
result o f repeated attacks o f middle ear catarrh. The narrowest part of 
the tube is in the cartilaginous por t ion just before it jo ins the tubal part 
o f the tympan ic cav i ty , and it is here the stricture is usually situated. 
On o toscopio examinat ion the t y m p a n i c membrane is seen t o b e indrawn, 
opaque and often lustreless. I t m a y show areas o f thickening usually 
described as ' cha lk pa tches ' . In cases o f marked indrawing, the short 
process o f the malleus is very prominent , and the handle occupies such a 
horizontal posi t ion that it is difficult t o see it, especially as the posterior 
fold o f the membrane stands ou t very clearly. In m a n y cases the drum­
head is adherent t o the inner wall o f the t y m p a n u m in whole or in part , 
and the niches o f the ova l and round windows are filled up b y fibrous 
tissue. Funct ional examinat ion gives the results indicating obstruct ive 
deafness. On at tempts at inflation wi th the aid o f the catheter, the 
auscultation sound m a y be faint and distant and it m a y be a c c o m ­
panied b y rales. I t is, however , usually absent. The act o f swallowing 
m a y no t aid the passage o f air a long the tube . E v e n if a little air does 
enter, the drumhead is no t b l o w n out , owing t o the t ympan ic adhesions 
and the permanent shortening o f the tendon o f the tensor tympan i . 

D I A G N O S I S . — T h i s is easily made from the appearances o f the t y m p a n i c 
membrane , bu t in some cases it is difficult t o be certain that otosclerosis 
is no t present in addit ion to the adhesive process. I f there are other cases 
o f otosclerosis in the patient 's family, the diagnosis is more l ikely. I t 
is impor tant that school chfldren should have their hearing tested at 
intervals b y the audiometer , as any deafness can be detected and treat­
men t instituted a t a t ime when the best results can b e expec ted . 

P R O G N O S I S . — T h i s is unsatisfactory in advanced cases at any rate. 
T R E A T M E N T . — A s advanced cases are a lmost incurable, our a im should 

be t o prevent the onset o f the t rouble or t o treat it energetically in its 
early stages. Adenoids and other causes o f nasal obs t ruc t ion should b e 
dealt wi th . Exuda te in the middle ear should be dispersed b y infla­
tion or expelled b y paracentesis, foUowed b y politzerization (see p . 305) . 
E v e n in well-established cases the effect o f politzerization should be 
tried ; if improvement results, the inflation m a y be repeated every 
second day for a month or six weeks, after which it should be discon­
tinued for a similar or longer per iod. I f it is impossible t o inflate the 
ear b y Poli tzer 's method , the catheter must be used, and if this fails, 
at tempts m a y be made t o dflate the Eustachian tube b y means o f a 
fine gum-elastic or celluloid bougie which is passed up the Eustachian 
catheter. The application on a dressed p robe o f 5 per cent cocaine with 
adrenafln to the Eustachian tube facilitates the passage o f the bougie . 
The p robe m a y be passed up the Eustachian catheter, or m a y be passed 
along (say) the right inferior nasal meatus, and int roduced into the right 
tube under the guidance o f the nasopharyngoscope, which is passed 
through the left nostrfl. After the tube has been dflated, a 1 per cent 
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solution of nitrate o f silver m a y be applied on a fine dressed p robe , or 
medicated bougies m a y b e employed . Some otologists , in order t o 
dilate the stricture, have employed electrolysis with the aid of gold 
bougies, bu t it cannot be said that this line o f treatment has been exten­
sively adopted . Other authorities advoca te the injection o f medica­
ments through the Eustachian catheter, but it is quest ionable i f much 
benefit is t o be gained b y their use. I f resistance is me t with, the 
bougie should be pushed forward with the greatest caut ion and, when 
the constriction has been passed, the instrument should be left in posit ion 
for five or ten minutes in order t o effect dilation. On removing the 
bougie , inflation is again carried ou t and, in successful cases, the air 
is heard to enter the t y m p a n u m more freely than before. The hearing 
distance for the human vo ice should be tested before and after inflation 
and, if there is marked improvement , the procedure m a y b e repeated 
t w o or three t imes a week for several weeks. In the major i ty o f cases, 
however , no improvement follows the passage o f the bougie and infla­
t ion. In these circumstances the procedure should b e abandoned . 

Operative treatment, at one t ime freely resorted to in these cases, has 
n o w fortunately been abandoned b y nearly every aurist. T h e operations 
were : artificial perforation o f the drumhead, division o f the posterior 
fold, t e n o t o m y o f the tensor tympani , and mobihza t ion o f the ossicles. 

OTOSCLEROSIS. 

(Dry Middle-ear Catarrh; Ostitis Vasculosa; Hereditary Deafness; 
Spongification of the Labyrinth Capsule.) 

In normal condit ions the membranous labyrinth is surrounded b y 
two distinct layers o f bone : (1) T h e inner o f these t w o , the labyrinth 

capsule proper , is c o m p o s e d o f dense 
bone direct ly der ived from the carti­
laginous capsule o f the o t ic vesicle 
in the e m b r y o . Fo r g o o d hearing it 
is necessary that the nerve structures 
o f the inner ear should be immedi­
ately surrounded b y this layer o f 
dense non-vascular b o n e . (2) Enc los ­
ing the cartilage bone , but distinct 
from it, there is the ordinary lamellar 
bone derived from the mucoper ios­
teum o f the middle ear and from 
the osteogenic layer o f the dura 
mater. These t w o layers are partially 
separated from one another in the 
e m b r y o , and also in infants, b y a 
well-marked l y m p h space. In y o u n g 
subjects, remains o f foetal cartilage 
are sometimes t o be found in the 
p romonto ry near the anterior margin 
o f the oval w i n d o w (Fig. 218) . 

Fig. 218—Horizontal section through 
anterior marsrin of oval window of foetus. 
(1) Footplate'of stapes ; (2) Fibrous tissue 
joining endosteum of vestibule to (3) Re-
mams of foetal cartilage in bony capsule 
of cochlea ; (4) Basal coil of cochlea: 
(5) Saccule. 
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Otosclerosis is a very c o m m o n disease. Gray holds that one person 

in every t w o hundred suffers from the affection. Shambaugh finds that 
one-third of his otological patients are suffering from otosclerosis. 

E T I O L O G Y . — T h e disease is m u c h more c o m m o n in the female than 
the male sex. There is a marked hereditary t endency t o otosclerosis in 
certain families, and in nearly 50 per cent o f cases a his tory o f deafness 
in the family can be obtained. In families in which otosclerosis is present 
it is found that all the deaf members be long t o the same b l o o d g roup . 
This shows that otosclerosis tends t o fo l low the laws o f heredi ty. T h e 
disease usually becomes manifest be tween the ages o f eighteen and 
thirty, bu t m a y begin earlier. Some ho ld that it is already present in 
embryon ic life, though it on ly begins 
t o manifest itself after puber ty . 
A m o n g the condi t ions which have 

Fig. 219.—Normal joint between footplate ot 
stapes and margin of oval window. 

been stated t o be possible causes are 
rheumatism, anaemia, intestinal auto­
i n t o x i c a t i o n , a n d osteomalacia . 
Stein holds that there is a definite 
connect ion between sexual func­
tions and disturbances and the onset 
o f otosclerosis which occurs particu­
larly at puber ty , during pregnancy, 
and at the cl imacteric. In almost all 
cases the Wassermann reaction is negative. Abnormali t ies o f the sympa­
thetic nervous system and ductless glands, e.g., pituitary, p a r a t h j T o i d , 
ovary , and suprarenals, m a y have some connec t ion wi th the condi t ion . 
Some observers regard otosclerosis as due t o a disturbance which involves 
the whole metabol i sm and assert that otosclerot ics show characteristic 
biochemical changes. 

P A T H O L O G Y . — T h e b o n y changes va ry according t o t h e duration of the 

Fig. 220.—Otosclerosis following chronic 
purulent otitis media. The figure shows a 
horizontal section through the region of the 
oval window and basal coil of the cochlea. 
(1) Long process of incus, surrounded by con­
nective tissue; (2) Malleus; (3 ) Area of ostitis 
vasculosa (otosclerosis) joining footplate of 
stapes to anterior margin of oval window; 
( 4 ) Basal coil of cochlea; C5) Saccule; ( 6 ) 
Utricle; (η) Footplate of stapes; (8) Posterior 
margin of oval window—note that the foot­
plate of the stapes is jammed against the 
posterior margin, but is not ankylosed ; (9 ) 
Cystic spaces, which represent all that remains 
of the tympanic cavity, which is otherwise 
almost obliterated by the formation of very 
vascular granulation and connective tissue. 
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disease. A t first the normal bone is absorbed and replaced b y vascular 
spongy osteoid tissue. The process advances along the blood-vessels . 
Later the new bone becomes thicker and less vascular. T h e m o s t 
c o m m o n site o f disease is the p romon to ry in the region o f the anterior 
margin o f the ova l w indow (Figs. 219, 220, 221) , and in advanced cases 
the stapes becomes ankylosed in posit ion b y a mass o f spongy new bone . 
Various reasons have been given to explain this 'site o f e lec t ion ' for 
bone disease in otosclerosis. Thus the presence here o f the tendon o f the 
tensor tympani and o f the facial nerve, and the greater m o v e m e n t o f 
the anterior part o f the stapedial footplate compared with the posterior 
part, have been regarded as predisposing the anterior margin o f the 
fenestra vestibuli t o spongification. I t appears more than probable , 
however , that the explanat ion lies in the fact that there is in this 
region an anastomosis between the vessels o f the middle ear and those 
o f the labyrinth capsule. 

There are various theories as to the pa tho logy o f otosclerosis :— 
1. Tha t it is a chronic , 

locally infective inf lammatory 
process, starting in the m u c o ­
periosteum o f the middle ear, 
i.e., that the affection is the 
r e s u l t o f o t i t i s m e d i a — 
catarrhal or purulent. T h e 
walls o f the tympan ic c a v i t y 
along wi th the ossicles and 
joints , are almost the only 
bones and joints in the b o d y 
that are covered merely b y 
mucous membrane . T h e y 
appear therefore t o be speci­
ally liable to infection f rom 
the surface. The factor o f 
heredity, so marked in o t o ­

sclerosis, m a y merely imply that in certain families the audi tory apparatus 
is congenital ly weak and unable t o throw off comple te ly an at tack o f 
acute otitis media. Wi t tmaack has produced congest ion in the labyrinth 
o f fowls b y ligaturing veins. H e claims that the consequent changes in 
the labyrinth capsule correspond t o those seen in otosclerosis. O t t o 
Mayer, however , does no t agree, bu t finds evidence o f spontaneous 
fractures o f the labyrinth capsule in cases o f otosclerosis. 

2. Otosclerosis is regarded b y some as an hereditary developmenta l 
anomaly in the pos t -embryonic g rowth o f the labyrinth capsule. The 
primary fault is an inherent defect in the l iving cells o f the organ o f 
hearing (Gray) . Variations are more apt t o occur in structures such 
as the cochlea which are o f compara t ive ly recent origin than in those 
o f more ancient descent, e.g., the vestibular apparatus. Otosclerosis is 
sometimes associated with congenital fragility o f the bones and blue 
sclerotics. I t is interesting t o note that in all these condi t ions the 
affected structures are o f mesenchymatous origin. Brunner holds that 

Fig. 221.—Otosclerosis, with ankylosis of footplate of 
stapes to anterior margin of oval window. (1) Spongy 
bone. 
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otosclerosis is a dys t rophic process due t o a consti tut ional transmissible 

tissue weakness. 
3. Others hold that otosclerosis is due t o a b l o o d infection, and is on ly 

a part o f a general t o x i c condi t ion . Jenkins points ou t the similarity 
o f the changes in the bone in osteitis fibrosa and otosclerosis . The 
cochlear capsule is affected in some cases o f the former disease, bu t the 
stapes does no t b e c o m e ankylosed. Other observers have called attention 
t o the similarity o f the changes seen in otosclerosis t o those m e t with 
in rickets and osteomalacia. 

4. Nerve involvement associated wi th anomalies o f the endocrine 
glands m a y be at tiie roo t o f the affection. F rey believes that otosclerosis 
is associated wi th hypofunct ion o f the parathyroid glands. 

5. Recen t ly Gray has advanced the v iew that otosclerosis is due t o 
faulty circulation in the labyrinth capsule and audi tory nerve . 

Ecker t -Möbius holds that there are three factors in the evolut ion of 
otosclerosis : (1) A general constitutional factor, affecting the mesen-
c h y m a , due t o inherited disturbances in the endocrine glands. (2) 
Between the terminal distribution o f the primary cartilage vessels and 
the secondary bone vessels there is a biological ly feeble osseous tissue 
in the posit ion where otosclerot ic foci are usually found. (3) A n ex­
cit ing factor : metabol ic disturbances o f general origin, especially seen 
in the female sex, or o f local origin, e.g., otitis media . 

S Y M P T O M S . — T h e chief symptoms are gradually increasing deafness 
and tinnitus. The noises are often referred t o the head and m a y cause 
the patient much more discomfort than the deafness. I f tinnitus is 
marked, the case is likely t o progress rapidly. Paracusis Willisii is 
frequently present, i.e., the patient states that he can hear bet ter in a 
noisy place, such as a railway carriage o r motor -car . Various explana­
tions have been pu t forward t o accoun t for paracusis, the mos t p robab le 
being that patients suffering f rom otosclerosis and consequent ly unable 
to hear deep tones, obtain more advantage than normal people from 
the raising o f their friend's voices in a noisy place, as they (otosclerotics) 
are no t distracted b y the low-pi tched h u m o f machinery t o the same 
extent as people with perfect hearing. Otosclerotics speak in a l ow, 
well-modulated vo ice , ve ry different f rom the loud , harsh speech o f an 
advanced case o f nerve deafness. Giddiness is a rare s y m p t o m , bu t m a y 
b e present if the foci o f spongification reach the area cribrosa or region 
where the vestibular nerves pass through the b o n y capsule t o reach the 
utricle and lateral and superior canals. Occasionally patients compla in 
o f slight pain in the ear. 

E X A M I N A T I O N . — I n otosclerosis the membrana tympan i is often normal , 
and the external meatus wide and free f rom w a x . In some cases a 
' f lamingo-red ' shimmer can be seen through the membrane , due t o the 
hyperaemia o f the p romonto ry , associated with ostitis vasculosa. T h e 
Eustachian tube is often patent . On the other hand, the presence o f 
scars in, or opac i ty or retraction of, the drumhead, in association 
with Eustachian obstruct ion, b y no means negatives the diagnosis as 
otosclerosis. Several cases have been recorded in which otosclerosis was 
combined with middle ear suppuration {Fig, 220) . 
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Functional Examination.—Bezold's s y m p t o m - c o m p l e x , or triad, has 
been found very reliable b y mos t observers : (1) A raising o f the lower 
tone-limit (the lowest tuning-forks, C 1 6 , C 3 2 , and in some cases C 6 4 , 
are not heard b y air c o n d u c t i o n ) ; (2) Increase o f bone-conduc t ion as 
tested with the meatus o f the patient and o f a normal person not 
occluded (C256 is well heard on the mastoid process b y the patient after 
a normal person has ceased t o hear it when in con tac t wi th his o w n ) ; 
(3) Rinné ' s test is negat ive. The confident answer o f the otosclerot ic 
patient t o the R inné test is ve ry characteristic. W h e n the tuning-
fork, which can no longer be heard b y the meatal route, is p laced on 
the mastoid, the otosclerot ic patient says Oh, yes " at once (Jenkins) . 
In early cases the upper tone-limit is normal , while in late cases the 
upper limit is greatly reduced. The watch is well heard b y b o n e -
conduc t ion in all bu t the mos t advanced cases. 

Gelle's test for ankylosis o f the stapes depends on the fact that if in 
a normal person the air-pressure in the external meatus is raised, the 
drumhead and ossicles are driven inwards and the labyrinthine pressure 
is raised. This causes a diminution in hearing in the ear under experi­
ment . If, however , the stapes is ankylosed, n o diminution o f hearing 
is p roduced . The test is carried out as follows : A n ol ivary nozzle 
at tached b y rubber tubing t o a valveless Poli tzer bag is inserted tightly 
into the meatus. The but t end of a sounding tuning-fork (Vienna m o d e l ) 
is placed on the bag and gradually pushed in so as t o cause compress ion. 
A normal individual states that during the compression o f the bag the 
sound o f the fork diminishes bu t becomes louder again if the compres­
sion is released (Gelle posi t ive) . A patient wi th fixation o f the stapes 
due to otosclerosis notices no difference (Gelle negat ive) . Escat ' s test 
for ankylosis o f the stapes is carried out b y holding a vibrating tuning-
fork o f medium pi tch opposi te the ear t o be tested, while the patient 
performs Valsalva's inflation. In normal persons the sound o f the 
tuning-fork is diminished and the test is said to be posi t ive. In stapes 
ankylosis there is no diminution o f hearing and the test is negat ive. 

D I A G N O S I S . — D i a g n o s i s is m a d e b y attention t o the fol lowing points : 
gradual onset o f progressive deafness, usually with tinnitus ; history of 
hereditary deafness ; the patient hears better in a noise ; a red shimmer 
from the p romon to ry m a y be seen through the drumhead ; the sensi­
bili ty to tickling in the external meatus—as tested with a co t ton- t ipped 
probe—is considerably diminished, especially o n the side o f the deafer 
ear ; loss o f the lower tones b y air-conduction ; lengthened bone-conduc­
t ion ; negative Rinné test. Senile nerve deafness on ly begins after fifty 
years o f age, whereas otosclerosis comes on earlier. A correct diagnosis 
is o f the greatest importance when we c o m e to the treatment o f the case. 
In m a n y otosclerotics numerous operations have been performed on the 
inferior turbinals, nasal septum, fauces and nasopharynx, wi th the idea 
that the case was one o f ' ch ron ic catarrhal otitis m e d i a ' . 

Shambaugh points out that there are rare cases o f otosclerosis in 
which the focus o f spongification does no t affect the region o f the oval 
window but involves the capsule of the cochlea at a separate spot . In 
such cases there is no paracusis, and tuning-fork tests give the results 
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normally obtained in a case o f nerve deafness. Shambaugh concludes 
that if a y o u n g or middle-aged patient suffers f rom nerve deafness for 
which no other cause can be found, and if in her or his family there are 
individuals suffering from typical otosclerosis, the case should be regarded 
as one o f spongification o f the labyrinth capsule (atypical otosclerosis) . 

P R O G N O S I S . — P a t i e n t s should be assured that the progress o f the 
disease is usually ve ry s low, that n o brain disease is present, that the 
condi t ion is no t dangerous to life and does no t result in absolute deaf­
ness. Pregnancy , illness, and accident m a y cause a rapid increase of 
the deafness and tinnitus. I f the affection comes on early in life, the 
prognosis is ext remely bad . 

P R O P H Y L A X I S . — F e m a l e patients suffering f rom otosclerosis should be 
warned o f the deleterious effects o f pregnancy, and o f the l ikel ihood o f 
handing o n the 'o tosc lero t ic t e n d e n c y ' t o their children. E v e r y effort 
should be made t o obtain comple te recovery in cases o f acute otitis 
media, as this m a y be the starting po in t o f otosclerosis. 

T R E A T M E N T . — G r a y sounds a note o f warning in regard t o excessive 
consumpt ion o f meat , a lcohol , t o b a c c o , strong tea and coffee. Phos ­
phorus has been strongly r ecommended , in pill fo rm, gr., or as 
hypophosphi tes or g lycerophosphates . Leicher r ecommends ca lc ium 
chloride or b romide . Sodium iodide m a y b e given in doses o f 2 t o 5 gr . 
for a period o f thirty days , and then s topped for t w o months before the 
t reatment is r ecommenced . Arsenic and iron should be tried in cases 
o f anaemia. Ext rac ts o f the ductless glands—especially o f the thyro id , 
parathyroid, pituitary and adrenal bodies—are supposed t o have a 
beneficial influence on pathological processes in bone . Numerous cases 
have been treated with these remedies, b u t wi thout any notable result. 

I t appears possible that otosclerosis m a y be delayed o r even benefited 
by a series o f autogenous vaccines made f rom secretion obta ined from 
the nose and nasopharynx. 

Loca l t reatment is o f very doubtful value . Former ly inflations o f 
air or medica ted vapours were frequently emp loyed . Inject ions o f 
fibrolysin, massage o f the membrane and ossicles, mobil izat ion or extrac­
t ion o f the stapes, local applicat ion o f X rays, and radium have all 
p roved useless. Dan McKenz ie advoca tes the use o f medical d ia thermy 
b y means o f t w o small electrodes wrapped in lint soaked in 10 per cent 
saline solution, one placed on the mastoid bone and the other on the 
opposi te cheek. The seances last for half an hour and are repeated 
on six occasions. The current is raised s lowly from zero and should 
on ly p roduce a comfor table sensation o f warmth . Sir R o b e r t W o o d s 
recommends injection o f l iquor iodi ( B . P . ) diluted t o one-tenth strength : 
a special syringe is employed and the puncture made behind the malleus 
handle. There is some pain and reaction for a few days . W o o d s claims 
great improvemen t in hearing, at least in early cases. Gray states that 
the local applicat ion o f thyroxine t o the ear resulted in considerable 
improvement in hearing in seven cases (50 per cent) o f his series. 

Fo r g o o d hearing, t w o m o v a b l e windows are required in the lateral 
wall o f the labyrinth. Bárány and others have performed operat ions 
to make a w indow in the posterior or lateral canal t o replace the ova l 
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window which is ankylosed b y the otosclerot ic process. Sourdille has 
recently advoca ted a two-stage operat ion. The first stage consists in 
ant ro-a t t icotomy ( p . 3 5 9 ) fol lowed b y removal o f the incus and the 
formation o f a plastic flap from the membranous meatus t o shut off the 
lower part o f the t ympanum. Four months later the posterior w o u n d 
is re-opened under local anaesthesia and the prominence o f the lateral 
canal is scooped away with an eraseur until the membranous canal is 
exposed and a little per i lymph escapes. The patient at once hears very 
well. The opening in the canal is covered b y an epidermic flap t o prevent 
infection o f the inner ear. Patients in w h o m the operat ion is successful 
have thereafter a posi t ive fistula s y m p t o m . 

As regards the tinnitus, the patient should be advised to neglect the 
noises as far as possible ; these are always wors t when the pat ient is 
alone and unoccupied . Bromides and iodides are occasional ly helpful. 
Corrosive sublimate, gr . in pill form, m a y be g iven twice dai ly after 
meals for a mon th . Galvanism has been employed—the posi t ive pole 
applied to the ear, and the negative pole t o the back o f the neck ; the 
current is begun at zero and increased up t o 3 ma. , and again diminished 
to zero ; the seance lasts for three minutes. The applicat ion o f a blister 
over the mastoid process, in front o f the tragus or be low the lobule , m a y 
help the patient—at any rate for a t ime. L u m b a r puncture has fafled, 
as a rule, to alleviate the symptoms . T h e operat ive destruction o f the 
cochlea , or division o f the eighth nerve, m a y be justifiable (See also 
M É N I K R E ' S S Y M P T O M C O M P L E X , p . 4 1 9 ) . 

The patient should be encouraged to learn lip-reading as early as 
possible, and warned against submitt ing t o useless operat ions o n the 
nose, throat or ear. Artificial aids to hearing are unnecessary in the 
early stages, but later on are sometimes o f benefit (see p . 4 3 4 ) . Patients 
with otosclerosis should avoid noisy surroundings, great bod i ly or 
mental fatigue and exposure to co ld . So-called ' aud i to ry re-educat ion ' 
requires elaborate electrical apparatus. Cathcart recommends treatment 
by this method, bu t reports b y some other observers have not been 
favourable. 

OTALGIA. 

Earache is sometimes compla ined o f when the ear is heal thy ; in such 
cases a careful inspection should be made o f the teeth, the nose, the 
pharynx and the larynx. Dental otalgia generally originates in disease 
o f the lower molars, e.g., chronic pulpitis, gangrene o f the pu lp , o r 
carious s tumps. The pain is deep-seated and boring. I t is generally 
intermittent and radiates from the external meatus. A n unerupted 
wisdom too th m a y cause intense pain in the ear. I f the teeth are no t 
diseased, the pharynx and larynx must be examined, for ulcerative 
processes in either o f these regions m a y cause earache, which indeed is 
quite an early s y m p t o m o f postcr icoid carc inoma. The possibil i ty 
o f malignant or syphilitic ulceration o f the nasopharynx mus t n o t be 
forgotten. Patients often compla in o f otalgia after the removal o f 
tonsils while the throat is healing. Affections o f the sphenoidal sinus 
m a y give rise to pain which the patient locates in the ear. I t is obv ious ly 
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necessary in such cases t o treat the cause, as local t reatment o f the ear 
is unavail ing. Neuralgia m a y also b e caused b y co ld , neurasthenia 
and sexual disturbances. A persistent pain is occasional ly exper ienced 
over the mastoid process after operat ions on neurot ic subjects ; i t m a y 
be due t o the pressure o f a firm cicatr ix , b u t further operat ive procedures 
seldom result in permanent relief. 

THE RELATION BETWEEN DISEASES OF THE NOSE AND THROAT 
AND OF THE EAR. 

I t has been shown that various morb id condi t ions in the nasopharynx 
predispose t o ear affections, and that bo th have t o b e treated ; this is 
especially true o f cases o f Eustachian obstruct ion and o f catarrhal or 
suppurative otitis media associated with hyper t rophic nasal catarrh, 
deviat ions o f the septum nasi, adenoid post-nasal growths and para­
nasal air sinus disease. I f the hearing distance is marked ly improved 
after inflation, operat ions on the nose and pha rynx m a y b e expec ted 
to ameliorate the ear t rouble . I t is, however , necessary t o utter a 
warning against exaggerating the effect o f intranasal disease in pre­
disposing to affections o f the ear. I t is a c o m m o n exper ience t o find 
a nose full o f po lyp i , or a marked devia t ion o f the septum, wi thou t any 
impairment o f the hearing. Again , in m a n y cases o f choanal atresia 
in which a priori an aural compl ica t ion might b e expec ted , there is n o 
evidence tha t the ears are in any w a y affected. W e m a y g o so far as 
to say that t o operate o n minor intranasal abnormali t ies in order t o 
improve the hearing is rarely justifiable, while operat ions undertaken 
for this purpose in otosclerosis are direct ly harmful. 

26 
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CHAPTER XL 

TUBERCULOUS, SYPHILITIC AND MALIGNANT 
DISEASE OF THE EAR. 

TUBERCULOSIS OF THE EAR. 

External Ear.—Tuberculosis o f the lobule is occasional ly met with 
in women—the infection being due t o the piercing o f the lobule for ear­
rings. T h e external ear m a y be invo lved b y lupus. T h e mos t favourable 
form o f t reatment is removal o f the affected par t b y the d ia thermy knife. 

Middle Ear.—Cases o f tuberculous otitis media m a y be divided into 
t w o groups : — 

1. In infants and ve ry y o u n g children w h o are fed, in whole or in part, 
on unsterilized c o w ' s milk which contains the bov ine t y p e o f tubercle 
bacillus. L o g a n Turner finds that, in otitis media at all ages, tuberculosis 
accounts for on ly 2*8 per cent o f the cases ; under t w o years for 27 per 
cent ; under one year for 50 per cent . Suppurat ive otitis media in an 
infant should always make one think o f tuberculous middle ear disease. 

2. In the advanced stages o f phthisis pulmonalis tuberculous disease 
o f the middle ear cleft sometimes occurs . Ormerod has found that on ly 
I per cent o f phthisical patients at B r o m p t o n Hospi ta l suffer f rom 
tuberculous otitis media. 

P A T H O L O G Y . — I n f e c t i o n by Way of the Eustachian Tube,—(1) Tuber­
culous infiltration o f the mucous membrane spreads up the tube to the 
tympan ic cav i ty (Fig. 222) , or (2) infectious particles m a y be insufflated 
up the Eustachian tube during the acts o f coughing or sneezing. Inva­
sion o f the labyrinth occurs first o f all through the oval and round 
windows (Fig. 223) . In advanced cases there is caries and necrosis of 
the b o n y labyrinth capsule (Fig. 224) . In rare cases there is a t endency 
to spontaneous cure o f the tuberculous labyrinthitis (Fig. 225) . 

Infection by the Blood-stream.—If the Eustachian tube and t y m p a n u m 
appear t o be healthy, while the mastoid process alone is diseased, the 
probabil i ty is that infection has occurred b y w a y o f the blood-s t ream. 

S Y M P T O M S . — T h e onset appears t o be painless, in marked contrast t o 
the early stages o f pneumococca l or s t reptococcal otitis media . The 
lymph-glands surrounding the ear are often enlarged. In the early 
stage the discharge is watery, and later it m a y be flocculent; in the 
advanced stages, where mixed infection is present, it is offensive and 
purulent. Paralysis o f the facial nerve was present in 45 per cent o f 
the cases recorded b y Turner. Multiple perforations in the t ympan ic 
membrane m a y sometimes be seen in adults (Plate XVI, 8, p . 304) . B e c k 
holds that perforations o f the anterior superior quadrant are often o f 
tuberculous origin. 
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Fig. 222.—Advanced tuberculous disease 
of ear. Vertical coronal section through 
anterior part of petrous pyramid. ( 1 ) In­
ternal carotid artery; ( 2 ) Tuberculous 
granulation tissue infiltrating wall of caro­
tid ; (3 ) Region of Eustachian tube—tube 
cannot be recognized; (4 ) Anterior part of 
petrous pyramid. 

Fig. 22i.—Advanced tuberculous disease of 
the ear. Vertical coronal section through 
cochlea, showing fistulse into cochlea; cochlea 
is full of tuberculous granulation tissue. 
( 1 ) Fistula into basal coil of cochlea; ( 2 ) 
Middle coil of cochlea—ail scalae filled with 
tuberculous granulation tissue, osseous spiral 
lamina still to be seen; (3) Fistula int-o apex 
of cochlea; (4 ) Cartilage-bone capsule of 
cochlea; (5 ) Lamellar bone surrounding 
cochlear capsule ; (6 ) Tuberculous pachy­
meningitis in floor of middle cranial fossa; 
(7 ) Facial nerve; (8) Auditory nerve; (9^ 
Cellular infiltration in fundus of internal 

Fig. 223.—Early tuberculous disease of 
the ear. Showing invasion of vestibule 
through oval window; erosion of pro­
montory ; niche of round window filled 
with tuberculous granulation tissue. ( 1 ) 
Membrane of round window; ( 2 ) Tuber­
culous erosion of promontory ; ( 3 ) Head 
of stapes ; ( 4 ) Tuberculous tissue in niche 
of oval window; (5 ) Facial nerve; (6 ) 
Vestibular nerve to utricle and lateral and 
superior canals; (7 ) Footplate of stapes, 
eroded and displaced towards vestibule; 
( 8 ) Vestibular nerve to ampulla of pos­
terior canal; ( 9 ) Tuberculous tissue filling 
up niche of round window. 

5 6 

Fig. 225.—Child, age 9 months. Fibro-
ossifying type of tuberculous otitis. Vertical 
section of left inner ear. ( 1 ) Cochlear nerve 
in internal meatus infiltrated by tubercle; 
( 2 ) Small-cell infiltration in fundus of internal 
meatus: ( 3 ) Dilatation of cochlear canal in 
middle coil; ( 4 ) New formation of fibrous 
tissue and bone in scala vestibuli of middle 
coil; ( 5 ) Lamellar bone surrounding cochlear 
capsule ; (6 ) Cartilage-bone capsule of cochlea • 
(7 ) Facial nerve; (8 ) Apical coil of cochlea 
( 9 ) Tuberculous erosion (fistula) in basal coil 
( 1 0 ) Basal coil filled by granulation tissue iind 
new bone: ( 1 1 ) Niche of round window filled 
with tuberculous granulation tissue. 
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Invo lvement o f the labyrinth (Figs. 223, 224, 225) is o f frequent occur ­
rence, and takes place at a compara t ive ly early stage o f the disease. 
Tuberculous labyrinthitis, like tuberculous otitis media , appears t o have 
a quiet onset, in marked contrast t o the violent s y m p t o m s p roduced b y 
an at tack o f acute purulent 'mani fes t ' labyrinthitis. 

C O M P L I C A T I O N S . — T u b e r c u l o u s otitis media and interna d o not , as a 
rule, give rise t o intracranial complicat ions , though tuberculous pachy­
meningitis externa is frequently me t wi th at operat ion. A number o f 
cases, however , have been reported where a tuberculoma o f the brain 
has occurred (Stewart) . The cerebellum is the mos t favoured s i te ; 
these tumours m a y be single or mult iple. The major i ty o f cases are 
only diagnosed at operat ion or m a y be entirely masked b y a terminal 
tuberculous meningitis. The t reatment consists in decompression for 
increased intracranial pressure symptoms combined with recognized 
general treatment, and extirpation o f the growth should no t be a t tempted . 
Tuberculomas heal b y becoming calcified. Rup ture o f the internal 
carotid artery, wi th fatal haemorrhage from the ear, is a rare c o m ­
plication o f tuberculous otit is. 

D I A G N O S I S . — T h i s is made b y attention t o the following points : — 
1. The clinical characteristics o f the case already described. 
2 . Examina t ion o f the ear discharge for tubercle bacilli . 
3. The findings at operation—enlarged caseous glands, presence o f 

necrosed bone , pale flabby granulations, putty-l ike pus in the t y m p a n i c 
antrum, extensive caries o f the bone , necrosis o f the labyrinthine wall . 

4 . Microscopic examinat ion of the swollen and infiltrated mucosa 
removed at operat ion. 

5. Subcutaneous inoculation o f the tissue obtained at operat ion into 
the groin o f a guinea-pig. In order t o get rid o f m i x e d infection, this 
tissue m a y be previously treated wi th antiformin or ericolin. 

P R O P H Y L A X I S . — I t is obv ious that great at tention should be paid t o 
obtaining a pure milk-supply. 

T R E A T M E N T . — I n infants and y o u n g children it is advisable to operate 
at once , whenever the tuberculous nature o f the disease is recognized, 
unless the condi t ion o f the child is obv ious ly hopeless. In cases 
associated wi th phthisis pulmonalis operat ion should be carried ou t 
on ly if the patient suffers severe pain, as it is hopeless t o get rid o f 
all the disease. 

The radical operat ion is indicated in all cases excep t those rare fungoid 
forms in which there is an apparently pr imary (haematogenous) involve­
ment o f the mastoid process. I t is an advantage t o expose the dura 
mater o f the middle and posterior fossae over a considerable area, as 
this membrane forms a m u c h better barrier than the bone against the 
spread o f tuberculous disease. E v e n the mos t extensive operat ion does 
not r emove the last vestige o f disease, e.g., in the Eustachian tube . One 
must therefore depend to a great extent on the resisting powers o f the 
patient, and for this reason it is ve ry important that sanatoria should be 
provided for the after-treatment o f these cases along wi th other forms 
o f ' surgica l ' tuberculosis. I t is useless t o send the children back t o the 
slums from which so m a n y o f t hem c o m e . Treatment b y means of 
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artificial sunlight m a y be o f benefit in these cases. After the mastoid 
operation benefit m a y result f rom the appl icat ion o f Pfannenstiel 's 
method o f treating tuberculosis o f the nasal mucous membrane . Sodium 
iodide is given internally in increasing doses, and the operat ion cav i ty 
is packed each d a y with strips o f gauze soaked in peroxide o f hydrogen . 

SYPHILIS OF THE EAR. 

C O N G E N I T A L S Y P H I L I S . 

After epidemic cerebrospinal meningitis and middle ear suppurat ion, 
this condi t ion ranks as the mos t frequent cause o f acquired deaf-mutism. 
I t is probable that m a n y cases o f so-called ' congen i t a l ' deaf-mutism are 
really due t o intra-uterine syphilis or t o syphili t ic changes in the ear 

Ί 1 ' 

Fig. 226. *—Congenital syphilitic disease of the ear. Horizontal section through left ear. 
(1 ) Tendon of tensor tympani; ( 2 ) Long process of incus ; ( 3 ) Necrosed bone being eictruded 
into external meatus; (4 ) Footplate of stapes; ( 5 ) Facial nerve; (6 ) Lateral canal— 
perilymph space is filled with granulation tissue; (7 ) Posterior canal—also filled with granula­
tion tissue ; (8) Utricle ; ( 9 ) Ductus endolymphaticus ; (10) Dilated saccule; <11) Osteoclastic 
marrow which, higher up, erodes the internal meatus; (12) Osteoclastic marrow in bone of 
promontory in anterior margin of oval window ; ( 1 3 ) Bony capsule of cochlea; ( 1 4 ) Dilated 
scala media of basal coil of cochlea; ( 1 5 ) Carotid canal; ( 16 ) Tensor tympani muscle. 
Note erosion of bony capsule of cochlea by the osteoclastic marrow, 

occurring before the child has learned t o talk. Statistics as t o the 
frequency o f deafness in children suffering from congenital syphilis vary 
from 30 t o 60 per cent . 

1. In the Foetus and Infant,—Alexander states that the mos t severe 
forms o f ear syphilis occur in intra-uterine life. T h e new-born infants 

* Figs. 226-229 are sections from the ear of a male, age 20, a blind basket-maker. Father died of 
aneurysm at 35 ; mother had four still-born children before patient's birth. As a young chud patient 
heard and spoke normally. A t four years he had measles, followed by double otorrhcea, which persisted. 
Deafness gradually increased. A t ten years he had interstitial keratitis, and six months later syphilitic 
ulceration of the pharynx. Withm a year deafness became almost complete. Speech became very 
indistinct. He walked-in a pecuhar 'rolling' manner. 
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show all the signs o f congenital deafness, and the static labyrinth is no t 
exci table . Otitis media is o f c o m m o n occurrence in syphilitic infants. 
In some the infective process involves 
the labyrinth b y rupture o f the 
annular l igament. 

2 . In Young Children suffering from 
congenital syphilis, what appears to 
be a case o f simple Eustachian 
catarrh runs an unfavourable course 
(McBr ide) . Treatment has no g o o d 
effect, and the drumheads remain 
thickened and indrawn, while the 
deafness is severe and persists. There 
is a combina t ion o f middle ear catarrh 
and labyrinthine deafness. 

3. The Late Type of Congenital 
Syphilis, where deafness occurs usually 
between the seventh and thirteenth 
years, m a y be due t o : (a) Otitis 
media foUowed b y invasion o f the 
labyrinth capsule and degenerat ion o f 
the membranous labyrinth (Figs, 226, 227 , 228 , 229) . In cases o f con ­
genital syphilit ic deafness the t y m p a n i c membranes are se ldom normal . 

Fig. 227.—Congenital syphilitic disease of 
the ear. (1) Carotid canal; (2) Area of 
osteomyelitis in capsule of cochlea between 
cai-tilage and lamellar bone; (3) Dilated 
cochlear duct of middle coil; (4) Dilated 
cochlear duct of basal coil. 

Fig. 228.—Congenital syphilitic disease of 
the ear. Shows the condition (degenerative 
neuritis) of Corti's oi^an in the basal coil. 
(Compare with Fig. 165, p. 269.) 

Fig. 229.—Congenital syphilitic disease of 
the ear. Spiral gangUon of the basal coil, 
showing atrophy of nerve-cells. 

point ing to a past a t tack (or at tacks) o f otitis media , (h) S5φhili t ic 
osteomyeli t is o f the b o n y labyrinth capsule due t o spirochaetal b l o o d 
infection (O t to Mayer) , (c) Syphili t ic neuritis o f cochlear nerve . 
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C L I N I C A L A S P E C T . — T h e patient is very often the eldest l iving child o f 
the family and, on questioning the mother , a his tory is often obta ined 
o f miscarriages and still-births preceding the bir th o f the pat ient . 
Females are affected m u c h more frequently than males. A s a rule the 
eye t rouble (interstitial keratitis) comes on t w o or three years before 
the deafness. ' H u t c h i n s o n ' teeth (peg-shaped, no tched incisors) are 
present in 50 per cent o f cases (see Fig. 42 ) . Deafness m a y c o m e on in 
one night (apoplect iform t y p e o f Gradenigo) : in such cases the rotat ion 
test gives normal results, thus point ing t o an isolated affection o f the 
cochlear nerve. In other cases the onset o f deafness is gradual, bu t 
eventual ly the patient becomes comple te ly or a lmost comple te ly deaf. 

Cochlear Apparatus,—In the early stages the deafness is p robab ly o f 
the middle ear t ype . A s a rule, however , the case is no t seen till later, 
when bone-conduc t ion is greatly shortened and m a y be absent . T h e 
watch is no t heard b y bone- or a i r -conduct ion. T h e upper tone-l imit is 
m u c h reduced, while the lower tone-l imit is raised. 

Vestibular Apparatus,—Of 24 cases examined, the vestibular reaction 
was absent in 14, reduced in 7, and normal in on ly 4 . Henneber t has 
called at tention t o the presence o f ' c o m p r e s s i o n ' nys tagmus (fistula 
s y m p t o m ) in some cases o f congenital syphil i t ic disease o f the ear. 
Bárány holds that this is due t o excessive mob i l i t y o f the stapes. 

In cases o f congenital origin the cerebrospinal fluid is pract ical ly 
always normal , and the seat o f the lesion is therefore mos t l ikely in the 
labyrinth. B o t h ears are usually affected, and the patients are often 
deaf-mutes. 

D I A G N O S I S . — V e r y marked or comple te deafness in a chi ld should 
always make the observer think o f congenital syphilis. Suspected cases 
should be examined for the presence o f interstitial keratitis, ' H u t c h i n s o n ' 
teeth (Fig, 42) , ozaena, saddle-back nose, perforation o f the nasal septum, 
and scars o n the palate, pharynx , and at the angles o f the m o u t h . T h e 
patient 's mother should be quest ioned as t o miscarriages and still-births. 
In doubtful cases the Wassermann react ion should b e tested, bu t even if 
this is negative, as it often is in adults, the case m a y still be one o f 
congenital syphflitic origin. 

T R E A T M E N T . — S e e p . 408. 

A C Q U I R E D S Y P H I L I S . 

External Ear,—1. Pr imary syphilis o f the outer ear is rare. T h e 
disease may be inoculated b y kissing, bit ing, the use o f infected towels , 
or b y piercing the lobule with infected instruments. 

2. Secondary syphflitic affections ( condy loma ta and papules) o f the 
external ear and meatus are more c o m m o n , and m a y be associated 
with middle ear suppuration. 

Middle Ear,—Primary chancre at the orifice o f the Eustachian t u b e 
was sometimes seen in pre-antiseptic days , when unsterilized vulcani te 
catheters were transferred from an infected nose t o a heal thy o n e . 
Secondary syphilis is p robab ly m u c h more c o m m o n than is usually 
supposed. Syphili t ic nasopharyngit is m a y spread u p t o the t y m p a n u m 
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and g ive rise to catarrhal otitis media . The labyrinth is often affected 
in these cases. As a rule one ear is involved . T h e onset o f deafness is 
usually rapid, but the pain is slight. Tinnitus is marked and giddiness 
m a y be present. Inflation produces no improvement in hearing. 
Syphili t ic otitis media in the tertiary stage is usually due t o an affection 
o f the nasopharynx—gumma or ulceration. Caries and necrosis o f the 
tympan ic walls m a y be present, associated with facial paralysis and 
labyrinthitis (syphili t ic panotit is) . 

Labyrinth and Eighth Nerve : ' Neurolabyrinthitis\—Beck finds that 
in 80 per cent o f syphilitic patients the bone-conduc t ion is more or less 
shortened, al though the hearing is normal . H e attributes this t o raised 
intracranial pressure. In the early stages o f syphilis there is often a 
pleocytosis in the cerebrospinal fluid a long wi th an increase o f a lbumin, 
i.e., a luetic meningitis. After lumbar puncture, the shortening o f the 
bone-conduct ion disappears for a t ime. Cases in which the pr imary 
sore is still present and the Wassermann reaction is negative sometimes 
show this shortened bone-conduct ion , which, however , as a rule only 
appears with the constitutional symptoms . The sign m a y be o f value 
in the diagnosis o f syphilis, especially if found in conjunct ion with 
diminished or absent reaction t o rotat ion in the presence o f a normal 
caloric response. In secondary syphUis complaints o f tinnitus, giddiness 
and disturbance o f balancing are b y no means rare.' In some there are 
changes in the posterior cranial fossa, as evidenced b y nystagmus o f 
central origin and cerebellar disturbance o f balancing. These cases 
nearly all show definite changes in the cerebrospinal fluid, i.e., posi t ive 
Wassermann reaction and increased cel l-count. Deafness is sometimes 
of sudden onset, bu t m a y be gradual. A s a rule on ly one ear is invo lved . 
Funct ional examinat ion shows an inner ear deafness and microscop ic 
examinat ion o f the labyrinth reveals a t rophy o f Corti 's organ and its 
ganglion cells. Acco rd ing t o R o o s a , diplacusis, i.e., hearing the same 
tone as o f different p i tch in the t w o ears, is a c o m m o n s y m p t o m o f 
s )^hf l i t ic disease o f the eighth nerve. 

Tertiary Affections of the Eighth Nerve,—The eighth nerve m a y be 
affected, a long wi th other cranial nerves, b y gummatous infiltration o f 
the meninges and nerve sheaths. These condi t ions are often preceded 
b y severe headache, sometimes o f long duration. B e c k points ou t that 
headache o f syphilitic origin is worst at midnight , whfle that o f nasal 
origin is mos t severe in the forenoon. In cases o f nerve deafness, when 
the patients are be low 60 years o f age, the Wassermann reaction o f the 
cerebrospinal fluid is often posi t ive. These patients are suffering f rom 
a syphilitic affection o f the nervous system. B e c k states that an affec­
t ion o f the cochlear nerve m a y be an early s y m p t o m o f tabes. 

T R E A T M E N T . — P r e v e n t i o n o f syphilitic deafness wou ld be m u c h more 
satisfactory than the more or less unsuccessful a t tempts t o cure syphili t ic 
ear affections once they have occurred. Salvarsan has p r o v e d ve ry 
disappointing in the treatment o f ear syphihs—indeed, m a n y regard 
it as a frequent source o f ear troubles. (See also D E A F N E S S D U E T O 
D R U G S , p . 424.) Alexander and others ho ld that it is dangerous t o 
g ive salvarsan alone if there is any affection o f the audi tory nerve 
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apparatus. Mercurial t reatment should always be c o m b i n e d with it. In 
severe cases o f syphilitic neuro-labyrinthitis mercurial t reatment alone 
is t o be preferred. Mot t points ou t that spirochaetes find a safe retreat 
in the cerebrospinal ñuid and are eliminated with great difficulty, because 
mercury and arsenic d o not pass through the choro id plexus. Neumann 
has recently treated syphilitic affections o f the labyrinth and eighth 
nerve b y the inoculation o f malaria, fol lowed b y injections o f arsenical 
c o m p o u n d s . Br isot to claims g o o d results f rom the use o f bismuth 
preparations. In congenital syphilis, F indlay and Robe r t son hold that 
antenatal t reatment gives the best results. 

One o f the great difficulties in treating congenital syphili t ic ear disease 
is the fact that children are seldom brought when the deafness first comes 
o n . As a rule a period o f months or even years elapse before the cases 
are seen. I f the condi t ion were diagnosed at once b y the patient 's doc tor , 
the prognosis might be somewhat better. I t must be admit ted , however , 
that several cases are on record in which deafness appeared while the 
child was undergoing mercurial t reatment o n account o f the eye t rouble . 
Wanner advises inunction o f mercury combined with the administration 
o f potassium iodide. Cheatle states that if thyro id extract is given 
along wi th mercury and iodide a better result m a y be obta ined. Alexander 
favours the use o f mercurial injections fol lowed b y salvarsan. Dench 
has found that in some cases injections o f pi locarpine are o f great benefit. 
On the whole , it must be admit ted that t reatment appears to be o f little 
value. I t is ve ry important , however , that the speech already acquired 
should be retained, and therefore the child should, as soon as possible, 
be admit ted t o a deaf-mute school for educat ion b y the oral me thod . I t 
is surprising h o w quickly a child, once it has ceased t o hear, loses its 
speech unless suitable training is begun at once . 

MALIGNANT DISEASE OF THE EAR. 

Auricle.—Malignant disease o f the auricle is a lmost entirely confined 
to males. Most o f the cases are epi thehomatous , on ly 25 per cent being 
o f the basal-cell t ype . Carcinomata often deve lop from seborrhceic 
keratosis and frost-bites, or b e c o m e superimposed upon a lupus, and 
usually affect the upper part o f the helix on its medial or posterior 
aspect . A small superficial ulcer forms and heals s lowly, the scab being 
deliberately scratched or accidental ly rubbed off. T h e pat ient first 
compla ins o f i tching and burning, later o f th robbing pain which involves 
the side o f the head and is on ly relieved b y narcot ics . 

T R E A T M E N T . — T o guard against the condi t ion the auricles should 
be suitably protec ted and slight injuries should receive surgical atten­
t ion. Seborrhceic keratosis m a y be treated b y salicylic o intment (10 
per cent) or carbon-dioxide snow. Röntgen- ray or radium apphcat ions 
are also recommended . In growths o f the prickle-cell t y p e , early and 
radical excision wi th the d ia thermy knife, or b y removal o f a wedge-
shaped piece including the whole thickness o f the auricle, should be 
employed . T h e edges are united, and as a rule the ensuing deformi ty 
is slight. 
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External Acous t ic Meatus.—Squamous epithelioma begins as a small 
ulcer covered b y a horny layer, usually in the cartilaginous part o f the 
meatus near its junct ion wi th the b o n y por t ion . The patient complains 
of considerable d iscomfor t and irritation ; later o f severe pain, worse a t 
night, and scanty sero-sanguineous discharge. I f the surgeon applies 
a pledget o f co t ton-wool soaked in b icarbonate o f soda solution, the 
horny cover ing is easily r emoved and the subjacent ulcer exposed . 
Before proceeding t o operate, the surgeon m a y , wi th the aid o f local 
anaesthesia, excise a piece o f the g rowth for mic roscop ic diagnosis . 
E v e n in the case o f a small growth , operat ions should involve comple te 
removal o f the cartilaginous and membranous meatus through an 
incision in the retro-auricular g roove . The resulting cav i ty is lined 
b y a Thiersch skin-graft f rom the patient 's thigh. T h e graft is kep t 
in posit ion b y packing the meatus wi th iodoform wors ted . 

In advanced cases wi th occlusion o f the external meatus b y a fungating 
malignant growth, associated with haemorrhage, foetor, excruciat ing 
pain, and facial paralysis, operat ion is useless. D e e p X - r a y therapy 
should be employed . H y p o d e r m i c injections o f morphia are required. 

Middle Ear.—Malignant disease rarely affects the middle ear, though 
bo th carc inoma and sarcoma are occasionally met with, the former in 
the middle-aged and o ld , the latter mos t often in children ; in either 
case there is, as a rule, a history o f chronic otorrhoea. Cancer o f the 
middle ear is difficult t o diagnose f rom epithel ioma commenc ing in the 
deeper part o f the external meatus. Malignant disease is usually associ­
ated wi th severe pain in the ear, copious and generally very foetid 
secretion, and exuberant granulations which bleed readily and recur 
rapidly after removal . Cachexia is often well marked. Facial paralysis 
is, as a rule, an early sign, bu t the cervical lymphat ic glands are no t 
usually involved . Labyrinthine s y m p t o m s such as giddiness and 
nausea m a y be present. Dea th takes place from exhaust ion, meningit is , 
lateral sinus thrombosis , brain abscess, or direct extension o f the growth 
to the vital centres in the brain. 

D I A G N O S I S . — W h e n malignant disease is suspected, e.g., when the 
granulations recur rapidly after removal in a patient past middle life, 
the diagnosis m a y be confirmed b y microscopic examinat ion o f the 
granulation tissue. 

P R O G N O S I S . — T h i s is bad . The interval from the first s y m p t o m to 
the t ime o f death varies from eight t o eighteen months . 

T R E A T M E N T . — I f possible, the disease must be eradicated b y operat ion, 
which reveals extensive destruction o f bone and sequestrum formation ; 
some information o f its extent m a y be obta ined beforehand b y taking 
a radiogram. Operat ive procedures usually relieve the pain if on ly 
for a t ime : they m a y be fol lowed b y a v igorous applicat ion o f radium, 
or b y X - r a y treatment. 



411 

CHAPTER Χ LI. 

THE LABYRINTH AND EIGHTH NERVE. 

I N considering diseases o f the labyrinth, it must be remembered that 
that organ consists o f t w o distinct structures : (1) T h e Vestibular 
apparatus (utricle, and semicircular canals) ; and (2) T h e Cochlea, The 
former is the peripheral organ o f equilibration, the latter o f hearing. 
Disturbances o f the vestibular apparatus p roduce giddiness, nausea, 
vomit ing, loss o f balancing, and nys tagmus, while affections o f the 
cochlea result in deafness and tinnitus. 

CONGENITAL DEFECTS. 

Congenital defects o f the labyrinth are responsible for the condi t ion 
k n o w n as sporadic congenital deaf-mutism. Complete absence o f the 
labjn-inth has been descr ibed. B o t h the b o n y and membranous cochlea 
m a y b e mal formed. A s a rule, however , on ly the membranous cochlea 
and saccule are invo lved , the utricle and semicircular canals being normal 
(Figs. 230 , 231) . In the great major i ty o f cases b o t h ears are affected, 
and accordingly the child becomes a deaf-mute (see D E A F - M U T I S M , p . 431 ) . 

Kerr L o v e holds that hereditary deafness is Mendelian in incidence, 
and draws a parallel be tween human beings and peas . A pure tall 
m a y be crossed wi th a hybr id tall, and then all the resulting generat ion 
are tall, though half are hybr id . A s long as hybr ids mee t pure talis, 
on ly tails will result. B u t whenever a hybr id meets another hybr id 
or a dwarf, then the dwarfs appear. So it p robab ly is wi th deafness. 
I f hearing people carrying deafness marry pure hearing people , n o deaf­
ness results. B u t if b y chance—and the chance is b o u n d t o c o m e — 
t w o hybr ids (hearing people carrying deafness) marry, deaf children 
mus t fo l low. 

NATURE OF UNION 

No. 
H . H . means pure hearing: D.D. means 
pure deaf: H .D . means hybrid hearing, 
i.e., hearing individuals who carry deafness 

Pure 
hearing 
children 

Hybrid hearing 
children carry­
ing deafness 

Deaf 
children 

1 H . H . X H . H 1 0 0 
2 D . D . X D . D 1 0 0 
3 H . H . X D . D 1 0 0 
4 H . D . X H . D 2 5 5 0 2 5 
5 H . D . X H . H 5 0 5 0 
6 H . D . X D . D — 5 0 5 0 

RESULT 
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Fig. 230.—Congenital deaf-mutism due to 
faulty development of membranous cochlea. 
Horizontal section through upper part of left 
basal coil. (1) Dilated cochlear duct; (2) 
Split in bony capsule (artefact) ; (3) Adhesion 
between membrana tectoria and stria vascu­
laris : (4) Rudimentary Corti's organ. 

Fig. 231.—Same case as Figs. 230, 232, 
233. Horizontal section through lower part of 
left middle coil. (1) Dilated cochlear duct; 
(2) Membrana tectoria lying on the apex of 
the limbus; (3) Rudimentary Corti's organ. 
The spiral ligament shows dropsical degener­
ation. The stria vascularis appears to be 
well formed. 

Fig. 232.—Same case as Figs. 230, 231, 233. 
Vertical section through upper part of right 
basal coil. (1) Reissner's membrane depressed 
and attached to malformed Corti's organ; (2) 
Position of stria vascularis, which is absent; 
(3) Position of spiral prominence : (4) Basilar 
membrane; (5) Membrana tectoria tucked 
into mtemal spiral sulcus. It will be seen 
that there is a complete malformation of the 
epithelium lining the cochlear canal. 

Fig. 233.—Same case as Figs. 230, 231, 
232. Vertical section through lower part of 
right middle coil. (1) Membrana tectoria. 
which lies between the origin of Reissner's 
membrane and the limbus ; (2) Rudimentary 
Corti's organ ; (3) Great proliferation of stria 
vascularis, which occupies the outer third of 
the narrow cochlear canal. 

Class I {see Table, p. 411).—A hearing man, both of whose parents heard 
and did not carry hereditary deafness, marries a similar woman. No con­
genitally deaf children can result. This is the case in far more than ninety 
of every hundred marriages. Class II.—A deaf man, both of whose parents 
are hereditarily deaf, marries a similar woman, and all their children are deaf. 
This kind of union has occurred. Class III.—A pure hearing person marries 
a pure deaf-mute, and all the children hear. In Mendelian terms, hearing is 
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TRAUMATIC AFFECTIONS OF THE AUDITORY NERVE AND 
LABYRINTH. 

Direct Injury.—The labyrinth m a y be affected as the result o f direct 
injuries, such as ill-directed a t tempts t o r emove a foreign b o d y , or 
b y the passage o f a sharp implement , such as a knitt ing-needle, through 
the external audi tory meatus and the oval w i n d o w , into the inner 
ear. Deafness, giddiness and nausea supervene at once , facial paralysis 
is also me t with, and acute labyrinth suppurat ion m a y result. T h e 
local t reatment is the same as in the case o f injuries t o the middle ear 
(see p . 323) . Res t in bed is indicated as long as the giddiness lasts. 
(See L A B Y R I N T H I T I S , p . 366) . 

Indirect Injury. — Blows or falls on the head m a y be fol lowed b y 
deafness, which is due t o concussion o f the labyrinth, or t o fracture o f 
the labyrinth capsule with haemorrhage into the peri- and endo lymph 
spaces. Fractures o f the base o f the skull involving the temporal 
bone are fol lowed b y deafness which is often permanent . T h e middle 
fossa is mos t frequently invo lved in fractures o f the base o f the 
skull and this is due t o the line o f weakness which exists b y the 
union o f the basi-occipital and basi-sphenoid from the Glaserian fissure 
to the foramen lacerum. T h e Eustachian tube , canal for tensor tympan i , 
t y m p a n u m and tympan ic antrum are int imately connec ted wi th this 
line. Biechele divides fractures o f the petrous b o n e into t w o main groups : 
(1) Longi tudinal fractures which are the mos t c o m m o n . T h e fracture 
line runs f rom the squamous por t ion o f the temporal b o n e across the 
tegmen tympan i t o the anterior edge o f the petrous py ramid and ends in 
one o f the foramina o f the middle cranial fossa. T h e t y m p a n i c membrane 
is generally torn ; the labyrinth as a rule escapes injury. (2) Transverse 

dominant to deafness, which is recessive. Deafness, however, may be present 
in the grandchildren. Class IV.—A hearing man carrying deafness marries a 
hearing wife carrying deafness, and both deaf and hearing children follow. The 
parents were hybrids like the first hybrid generation of tall peas. Deaf children 
must follow if the family is large. Class F . - A hearing man carrying deafness 
marries a pure hearing woman, and no deaf children result. But half the 
children will carry deafness, and if any of these wander into Classes II, III, 
IV, or VI—and they are sure to wander there unless gui(Jed by the kind of 
knowledge Mendelism gives us—deaf children will result. If these hybrids were 
always to marry pure hearing partners, no deaf children would ever follow. 
But this kind of marriage (Class V) is common, and accounts for many of the 
puzzling cases of sporadic congenital deafness. Class VI.—A hearing man 
carrying deafness marries a pure deaf woman. Half the children are deaf, 
and all the children carry deafness. This is a common type of marriage amongst 
the deaf, because the deaf and their hearing relatives are necessarily thrown 
much together. (See DEAF-MUTISM, p . 4 3 1 . ) 

Endemic Congenital Deaf-mutism is c o m m o n in Switzerland and is 
associated with goitre and cretinism. The pathological changes mainly 
affect the middle ear—the w i n d o w niches being narrow or occ luded and 
the stapes more or less immobi le . In m a n y cases, however , deaf-mutism 
p robab ly depends mainly o n the p o o r mental deve lopmen t o f the chi ld . 
(See D E A F - M U T I S M , p . 431.) 
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fractures in which the break is at right angles t o the long axis o f the 
petrous bone and crosses the inner ear wi th injury o f the b o n y and 

membranous l a b y r i n t h . 
The middle ear and the 
tympan ic membrane m a y 
remain intact so that there 
is no haemorrhage f rom the 
meatus. A peripheral para­
lysis o f the facial nerve has 
been recorded in abou t 46 
per cent o f fractures o f the 
middle fossa o f the skull and 
a lmost all the cases wh ich 
survived were o f the middle-
ear t ype o f deafness (Dav i s ) . 
Therefore the prognosis o f 
cases in which the labyrinth 
capsule is i nvo lved is ex­
tremely grave. In all cases 
o f suspected fracture a 
thorough examinat ion o f the 
ear, nose and throat should 
be carried ou t . A radio­
gram m a y show that the 
fracture involves the tem­

poral bone . Giddiness and tinnitus m a y accompany the deafness, bu t 
the giddiness usually disappears after a t ime. Bleeding from the external 

Fig. 234.— Fracture of cranial base without injury 
to labyrinth capsule. Horizontal section through 
right ear. (1) Malleus; (2) Incus surrounded by 
blood-clot; (3) Facial nerve; (4) The two ends 
of the posterior vertical canal; (5) Hsemorrhage 
in branch of vestibular nerve to ampulla of posterior 
canal; (6) Haemorrhage in fundus of internal 
meatus : (7) Haemorrhage in Eustachian tube, ( x 3.) 

Fig. 235.—Fracture of cranial base with injury to labyrinth capsule. Horizontal section 
through right ear just above round window. (1) Fracture of promontory; (2) Both peri-
and endolymph spaces of posterior canal contain blood ; (3) Vestibule with slight haemorrhage ; 
(4) Line of fracture reaches the canal for nerve to ampulla of posterior semicircular canal ; 
(5) Basal coil of cochlea with haamorrhage in all three scalae. ( x 5.) 

meatus is usually met with, bu t in rare cases the drumhead remains intact 
and presents a blue-black appearance (hsemato- tympanum). I f b lood 
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alone is present in the meatus, the prognosis from the otologieal po in t 
o f v iew is better, because it 
is p robable that only the 
walls o f the middle ear have 
been involved {Fig, 234) . 
If, however , b o t h b lood and 
cerebrospinal fluid flow from 
the ear, the labyrinth capsule 
has been injured (Fig, 235) , 
and permanent deafness will 
result if the patient recovers . 
In m a n y cases infection is 
superadded to the injury— 
either from the nasopharynx 
through the audi tory tube 
(Eustachian) or from the 
external meatus—with the 
result that purulent lepto­
meningitis supervenes (Fig, 
236) . Patients w h o have 
recovered from fracture o f 
the temporal bone are pre­
disposed, if they get an 
acute otitis media, t o suffer 
f rom meningitis, the infec­
t ion in these cases passing 

to the meninges along the line o f the o ld fracture (Nager) . 
T R E A T M E N T . — T h e 

general t reatment o f 
fracture o f the base 
need no t be discussed 
here. I f there is no 
bleeding f rom the ear 
the meatus should be 
painted with t incture 
o f iodine. I f haemor­
rhage be profuse the 
auricle should be 
carefully c l e a n s e d 
and a strip o f iodo­
form gauze inserted. 

The meatus must 
not be syringed. I f 
middle ear suppura­
t ion has been present 

Fig. 237.—High-explosive shell injury of ear. Horizontal section. i j m 
Shows rupture of anterior part of drumhead, with everted edges. prCVlOUSly, ana II 
(1) Anterior portion of ruptured drumhead (everted): (2) Posterior cerebrosninal fluid be 
margin of rupture, also everted ; (3) Malleus ; (4 ) Facial nerve, with ^ e i c u i u & p j i i d i i i u i u u e 
stapedius to the left; (5) Smooth end of posterior vertical canal ; no ted along with 
(6) Lower part of utricle, with crista ouarta ; (7) Internal meatus; i , , · . v . , 
(8) Carotid canal; (9) Tubal part of tympanum. DlOOd in the meatal 

Fig. 236.—Male, ago 44, fell, striking the right side of 
his head. Concussion and bleeding from right ear and 
also from mouth. Severe headache and feeling of rota­
tion about a vertical axis. Right ear quite deaf. Nausea 
but no vomiting. Spontaneous nystagmus to left (sound) 
side. Patient fell to right and showed a pointmg error 
to right. Temperature 105". Pulse only 72. Kemig's 
sign present. Facial paralysis (right). Post-mortem.— 
Purulent leptomeningitis at base of brain. (1 ) Fracture ; 
(2) Exudate in vestibule; (3 ) Fracture of bony spiral 
lamina; (4) Scala tympani; ( 5 ) Fracture of tympanic 
tloor; (6) Exudate in tympanum; (7 ) Perforation of 
drumhead; (8 ) Fracture of meatal wall. 
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discharge, following a fracture o f the base, Jenkins advises free drainage 
even to the extent o f performing the radical mastoid operat ion with 
exposure of the dura mater along the line o f fracture. Ballance advises 
trephining the squamous temporal bone in cases o f compression. 

' Explosion' Deafness.—Both cochlear and vestibular organs m a y be 
damaged b y explosion bu t the vulnerabil i ty o f the cochlea is m u c h 
greater. During the war m a n y cases o f labyrinthine deafness due t o high 
explosives came under observat ion. Often the patients suffered from 
shock, and presented all the symptoms o f nerve deafness. A s a rule 
the deafness and tinnitus diminished in the weeks following the injury. 
Spontaneous nystagmus to the sound side rapidly passed off, while 
vert igo and disturbances of equilibrium disappeared in a few weeks . 
More or less deafness, however , remained. N o t uncommonly , in addit ion 
to haemorrhage into the nerve and labyrinth, the tympanic membrane was 
ruptured (Figs. 237, 238) . Middle ear suppuration sometimes fo l lowed. 

Treatment consists in comple te rest, 
low diet and administration o f 
bromides or o f small doses o f potas­
sium iodide. Holmgren has observed 
great improvement in hearing after 
lumbar puncture . In a certain num­
ber o f cases a functional element 
was present, especially in those in 
which examinat ion o f the vestibular 
apparatus showed normal reactions. 
I t must not , however , be taken for 
granted that deafness — especially 
when on ly modera te in amount—in 
the presence o f normal vestibular 
responses is necessarily functional. 
T h e cochlear apparatus lies between 
the oval and round windows , and it 
is thus more sensitive t o violent 

c o m m o t i o n o f the atmosphere than the vestibular structures. (See also 
H Y S T E R I C A L D E A F N E S S , p . 429.) 

* Noise' Deafness.—Constant exposure to loud noises is a wel l -known 
cause o f labyrinthine deafness. I t is me t with in boiler-makers, coopers , 
factory workers, artillerymen and sailors in the R o y a l N a v y . Miners 
and others w h o use pneumat ic or electric drills are also affected. T h e 
deafness is due t o degeneration o f the cochlear apparatus, beginning in 
the spiral ganglion and later affecting Corti 's organ. The level o f the 
damage in the cochlea depends on the pi tch o f the sound (Yosh i i ) . Most 
observers hold that the affection is due t o air-conduction o f the sound. 
R o d g e r considers that the pathological condi t ion present is an exhaust ion 
a t rophy from over-exci tat ion affecting primarily that part o f the cochlear 
duc t which corresponds t o the prevailing sound. Thus in engineer­
ing shops even compara t ive ly young men m a y show some degree o f 
deafness for sounds between 419 and 512 d.v.s. , though their hearing for 
l o w and high tones is normal. In rai lwaymen exposed t o the shriek of 

Fig. 2:58.—Injury to left ear due to explosion 
of rifle grenade. Horizontal section. (1) 
Rupture of drumhead, with blood-clot on 
anterior margin; (2) Scala tympani just 
internal to round window membrane, with 
thin layer of haemorrhage on the walls: (3) 
Fundus of internal meatus with hsBmorrhage. 
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the engine whistle Putelli found injury t o the part o f the cochlea concerned 
in the perception o f high tones (C 2048 and C 4096) . T h e deafness 
increases gradually and is no t as a rule accompanied b y tinnitus. Men 
w h o use a sporting gun occasional ly suffer f rom deafness in one 
ear—as a rule the left, as sportsmen usually shoot f rom the right 
shoulder. 

T R E A T M E N T . — T r e a t m e n t in all these cases is unavailing, bu t as a 
prophylac t ic measure a plug o f co t ton -woo l smeared wi th vaseline, or 
one made wi th jeweller 's w a x , should b e w o r n in the ears during exposure 
t o the noises. The great difficulty is t o get workmen t o use the plugs 
regularly, the opinion a m o n g them being a fixed one that nothing will 
prevent the deafness. R o d g e r suggests that it should be made incumbent 
on foremen t o see that prevent ive measures are regularly used. Artil lery­
men m a y wear obturators which prevent concussion during gun-fire bu t 
permit o f hearing conversat ion. 

Caisson Disease.—Caisson workers are liable t o nerve deafness if c o m ­
pression or decompression is carried ou t t o o rapidly. T h e s y m p t o m s 
manifest themselves after the patient has left the caisson ; the onset 
is acute, the deafness being accompanied b y giddiness, tinnitus and 
vomit ing . The deafness is rarely permanent . T h e pathological changes 
are due either t o a haemorrhage into the labyrinth or t o air embol i form­
ing in the b l o o d and reaching the labyrinth. Ai rmen, mountaineers 
and divers are liable t o similar lesions. 

INFLAMMATORY AFFECTIONS OF LABYRINTH (Labyrinthitis). 

Labyrinthit is secondary t o middle ear inflammation has already been 
dealt with ( p . 362) . 

Meningitic Neurolabyrinthitis.—Though the major i ty o f cases o f laby-
rynthitis result from middle ear suppuration, a considerable minor i ty are 
due t o leptomeningitis. Meningitic neurolabyrinthitis is a frequent cause 
o f deafness and deaf-mutism, e.g., deafness after epidemic cerebrospinal 
meningitis is due t o this cause. Measles and pneumonia m a y also be 
fol lowed b y meningitis and secondary neurolabyrinthit is . In acquired 
syphilis and mumps , leptomeningitis is sometimes m e t wi th , and is 
associated with inner-ear deafness, which is p robab ly t o be explained b y 
neuritis or neurolabyrinthitis. Certain cases o f deafness after influenza 
and osteomyelit is m a y also be o f meningit ic origin. The original source 
o f infection m a y be in the respiratory tract , parot id gland, genital organs, 
long bones or elsewhere. A b lood infection (septicaemia) p robab ly forms 
the connect ing link between the pr imary disease and the onset o f menin­
gitis. Meningitic neurolabyrinthitis is generally, but b y no means always, 
bilateral. The onset is usually sudden. Irritative s y m p t o m s , such as 
tinnitus, nystagmus and giddiness, are present, bu t m a y no t be observed 
owing to the mental condi t ion ( coma) o f the patient . In ep idemic cerebro­
spinal meningitis and parotitis, deafness, if it occurs , usually comes on 
early in the course o f the disease. Deafness due t o meningit ic neuro­
labyrinthitis m a y be associated wi th other metastat ic lesions, e.g., 
orchitis, arthritis, mastitis, blindness or paralysis o f the o c u l o m o t o r nerves. 

27 
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The infection usually passes along the subarachnoid space from the base 
o f the brain into the internal audi tory meatus, and then along the nerves 
and vessels t o the labyrinth. In some cases the per i lymphat ic aqueduct 
is the route o f invasion, while in others bo th paths m a y be invo lved . 
As a rule bo th the cochlear and vestibular apparatus are affected. 
Frequent ly the cochlear apparatus alone is invo lved ; rarely d o w e have 
a more or less isolated affection o f the vestibular apparatus. The patho­
logical changes producing the deafness m a y be : — 

1. Hydrocepha lus . 
2 . Changes in the walls o f the fourth ventricle. 
3. Purulent infiltration o f the eighth nerve, wi th subsequent descend­

ing neuritis accompanied b y a t rophy o f the spiral gangl ion. 
4. Purulent labyrinthitis (Figs, 239, 240) , which, if the patient lives 

long enough, is fol lowed b y the formation o f granulation tissue and, 

Fig. 239. — Meningitic neurolabyrinthitis. 
Pus is invading the cochlea along the branches 
of the cochlear nerve from the internal 
meatus. (1) Purulent exudate in helicotrema ; 
(2) Exudate m scala vestibuli; (3 ) Same in 
scala tympani; (4) Cochlear nerve with 
hsemorrhagic purulent exudate around; (5 ) 
Endosteum detached from wall of scala tym­
pani of basal coil (artefact). 

Fig. 240.—Meningitic neurolabyrinthitis fol­
lowing pneumonia. (1) Purulent exudate in 
scala vestibuli—to the left it is lying on the 
upper surface of Reissner's membrane; (2) 
Spkal ganglion infiltrated with pus; (3 ) Scala 
tympani full of pus; (4) Cochlear canal with 
fibrinous and slightly purulent exudate. 

later, o f new connect ive tissue and bone in the hol low spaces o f the 
labyrinth. The resulting deafness is comple te and permanent in the ear 
(or ears) affected. 

After recovery the vestibular s y m p t o m s (loss o f balancing and wad­
dling gait) pass off rapidly in adults, bu t in y o u n g children they m a y 
last as long as one year . In cases of sudden nerve deafness, wi th or 
wi thout vestibular s y m p t o m s , lumbar puncture should be performed 
and the cerebrospinal fluid examined chemical ly and microscopica l ly . 
The Wassermann reaction o f the fluid should also be tested and cultures 
made . Repea ted lumbar punctures are o f use in t reatment, especially 
in cases o f deafness due t o hydrocephalus . Small doses o f potassium 
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iodide and hypode rmic injections o f pilocarpine have been used in the 
treatment o f meningit ic neurolabyrinthitis, bu t apparent ly wi thout 
success. 

T U B E R C U L O U S A N D S Y P H I L I T I C A F F E C T I O N S O F T H E I N T E R N A L E A R . 

These are described in Chapter XL, 

M E N I E R E S S Y M P T O M C O M P L E X . 

Meniere's s y m p t o m c o m p l e x includes deafness and tinnitus (cochlear 
apparatus) as well as ver t igo, loss o f 
balancing, nystagmus, nausea and 
v o m i t i n g (vestibular apparatus). 
E a c h apparatus m a y be affected 
separately bu t the comple te syn­
drome is present on ly when b o t h are 
involved . 

Rut t in has poin ted out that, as the 
lympha t ic spaces o f the inner ear 
are cont inuous, it is a lmost impossible 
t o conce ive o f an isolated affection 
o f the cochlear or vestibular appara­
tus arising within the labyrinth itself. 
On the other hand, the cochlear and 
vestibular nerves m a y be affected 
separately b y toxins which have a 
special affinity for one or other 
division. 

Sydney Scot t states that ver t igo is 
the state o f consciousness o f a false 
sense o f orientation o f ourselves in 
relation t o our environment . T h e 
patient feels " a s i f " he were m o v i n g 
or " as if " his surroundings m o v e d , 
while realizing that such interferences 
are really erroneous. I f the a t tack 
is severe the patient staggers and un­
less he can grasp some fixed ob j ec t 
he m a y fall. 

Meniere, in 1861, described the case 
o f a y o u n g girl w h o , after a co ld 
dr ive during her menstrual period, 
was at tacked b y sudden deafness, intense giddiness and vomi t ing . She 
died on the fifth day o f her illness, and at the au topsy it was found 
that the semicircular canals and the vest ibule conta ined haemorrhagic 
exudate . T h e cause o f death was no t discovered. D a n M c K e n z i e is 
very doubtful about the authentici ty o f this famous case. 

Meniere's syndrome in whole or in part m a y b e due t o : — 
A, Local Causes.—(1) A p lug o f w a x in the ear (ve ry rarely) . (2) 

Obstruct ion o f one Eustachian tube producing inequali ty o f pressure in 

Fig. 241.—Male, age 65, was exposed to 
severe cold on Dec. 1,1917. Next morning he 
woke up suffering from extreme giddiness and 
from deafness and noises in left ear. The left 
side of the face was paralysed. External 
objects appeared to be moving around him. 
Nerve deafness on left side. Arteriosclerosis 
present. Diaguosis of neuritis of facial and 
auditory nerves made by the late Dr. Alexander 
Bruce. Patient died from syncope, five 
months after onset. Microscopic examination 
showed that the labyrinth was normal, but 
small-celled infiltration was present around 
the 7th and 8 th nerves in the internal meatus. 
(1 ) Cellular infiltration beneath epineurium of 
seventh nerve; (2 ) Thickened artery; ( 3 ) 
Cellular infiltration around vestibular gan­
glion; (4 ) Artery. 
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the t w o labyrinths. F o r this reason airmen and sailors in submarines 
require very careful examinat ion in regard to the condi t ion o f the ears, 
nose and pharynx . (3) Otitis media, catarrhal or purulent. (4) Circum­
scribed labyrinthitis (p . 364) . (5) Acu te purulent labyrinthitis (p . 366) . 
(6) Injuries o f the inner ear (p . 413) . (7) Haemorrhage into the labyrinth 
in bleeding diseases—leukaemia and pernicious anaemia. (Note that this 
was formerly thought t o be the usual cause o f Meniere's syndrome, bu t 
such cases are very u n c o m m o n . ) (8) Spasm o f the internal audi tory 
artery. The intermittent character o f the vert igo and other s y m p t o m s 
point t o a vasomotor origin. (9) T o x i c neuritis or neuro-labyrinthitis 
arising f rom (a) excess o f a lcohol or t o b a c c o ; (b) a focus o f infection 
in connect ion with the teeth, tonsils, paranasal sinuses or genito-urinary 
t r a c t ; (c) gastro-intestinal disturbances, e.g., const ipat ion, intestinal 
auto- intoxicat ion, p tomaine poisoning, e tc . ; (d) nephr i t i s ; (e) drugs, 
e.g., salicylates, quinine. (10) S5φhilitic diseases o f the ear (p . 405) . 
(11) QEdema o f the labyrinth, " g laucoma o f the inner ear " (Milligan). 
Mygind and Dederding describe a form o f Meniere's syndrome associated 
with urticaria, vasomotor rhinitis and angioneurotic oedema. Duke reports 
t w o cases o f Meniere's syndrome due t o taking certain articles o f diet. 
(12) T u m o u r o f the eighth nerve or cerebellopontine angle (p . 426) . 

B. Central or General Causes.—(1) Anaemia o f the brain in cases o f 
general anaemia or loss o f b lood . Patients during and after severe 
haemorrhage compla in o f tinnitus and ver t igo. (2) Endocr ine disorders 
(Vernet ) . (3) Vascular spasm o f the arteries o f the brain in cases o f 
cerebral arteriosclerosis. (4) Local ized serous meningitis in the posterior 
cranial fossa (p . 371) . (5) Thrombosis o f arteries supplying the pons, 
medulla or cerebellum. (6) Syphili t ic affections o f the brain s tem or 
g u m m a o f the cranial base. (7) Funct ional disturbance o f the medullary 
nuclei or cortical centres allied t o migraine, epilepsy or asthma (Sargent, 
Thorn va l ) . Ver t igo m a y occur as an aura o f an epileptic a t tack or m a y 
replace the seizure (Gordon Ho lmes ) . (8) Cerebellar tumours (in this 
case deafness and tinnitus are usually absent) . 

Increased tinnitus, a feeling o f pressure in the head and general depres­
sion m a y precede the Meniere syndrome. A typical a t tack is ushered 
in b y a feeling o f sea-sickness, which often gives sufficient warning t o 
enable the patient t o lie down . Then the a t tack sets in acutely, wi th 
intense vert igo, nausea and vomit ing, and subject ive sensations o f the 
ground rising or external objects rotating. A s a rule the patient suffers 
f rom headache, generally localized t o the side principally affected b y 
the ear disease (Mygind and Dederding) . The pressure o f the cerebro­
spinal fluid is increased in these cases. Spontaneous nys tagmus is 
always present during the attacks and sometimes in the intervals. 
Nys tagmus m a y be directed t o the healthy or t o the affected side, or 
m a y change from one side t o the other during one and the same at tack 
(McKenz ie ) . The slightest m o v e m e n t or any a t tempt to look at surround­
ing objects greatly aggravates the symptoms . The a t tack is fol lowed b y 
prostration and a sick d izzy feeling which m a y last for several days . 

D I A G N O S I S . — T h e diagnosis is made from the s y m p t o m c o m p l e x 
descr ibed a b o v e . A careful history o f the case should be taken, not ing 
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the date o f onset, the duration, f requency and severi ty o f the at tacks. 
In mos t cases examinat ion o f the ear shows no changes in the drumhead 
or Eustachian tubes. The hearing in the affected ear m a y be entirely 
lost but , if the deafness is on ly partial, it is found that the lower tone 
limit is raised, the upper tone limit lowered, bone conduc t ion shortened 
and Rinné ' s test is posi t ive. T h e hearing power shows considerable 
fluctuations, especially in favourable cases. T h e presence o f spontaneous 
nystagmus should be noted. I f this is present when the patient looks 
up, an intracranial lesion is p robab ly present. The abflity o f the patient 
to walk in a straight line or t o stand o n either foo t alone should be investi­
gated. R o m b e r g ' s test must be e m p l o y e d no t on ly wi th the pat ient 
in the usual posi t ion bu t also wi th his head inclined first t o one shoulder 
and then t o the other. I f the direction o f the fall remains constant there 
is p robab ly a lesion o f the cerebel lum but , if it alters wi th the posi t ion 
o f the head, disease o f the vestibular apparatus is indicated (Staunton 
Wishar t ) . The point ing reaction and finger-nose test should be investi­
gated and thereafter the vestibidar reactions tested b y rota t ion and co ld 
syringing. In mos t cases the response t o the latter test is diminished 
on the affected side. T h e condi t ion o f the digestive, urinary and circu­
latory systems should be inquired into and a b l o o d film examined t o 
exclude the bleeding diseases. Ver t igo is aggravated b y change o f 
posi t ion, especially in cases o f cerebral arteriosclerosis and anaemia. 
Ocular ver t igo is rare bu t it is well t o have the eyes tested and the op t i c 
discs examined. Choked disc p robab ly points t o a lesion in the poster ior 
cranial fossa. Last ly , the Wassermann react ion o f the b l o o d and cerebro­
spinal fluid must be determined. 

P R O G N O S I S . — I n cases due t o t ox in absorpt ion the prognosis is g o o d . 
R e m o v a l o f the cause, e.g., extract ion o f teeth in cases o f marked p y o r ­
rhoea, or careful dieting in patients w h o eat t o o m u c h , usually results in 
ending the Meniere at tacks. In the latter class o f case the patients are 
often o f the thick-necked plethoric t y p e . In the more severe var ie ty the 
prognosis as regards hearing is bad , and it is the except ion for improve­
ment t o occur . The giddiness, on the other hand, tends t o improve , and 
may entirely disappear after some months , while the nausea and vomi t ­
ing continue only for a day or t w o . The possibil i ty o f further at tacks 
must, however , be kept in mind, and the patient should be warned t o 
avoid localities where an at tack o f giddiness wou ld be dangerous. 

T R E A T M E N T . — T r e a t m e n t o f course depends o n the diagnosis o f the 
cause o f the t rouble. During the at tacks the patient mus t remain in 
bed, and the bowels be evacuated wi th calomel (3 t o 5 gr .) g iven at night, 
followed b y a saline cathartic in the morning. Cold m a y be appl ied t o 
the head b y means o f an ice-bag or Leiter 's tubes . H y p o d e r m i c injec­
tions o f pilocarpine are often employed , the patient being p laced be tween 
blankets and surrounded b y hot-water bot t les . The diet should be 
limited, and alcohol , tea and coffee should be forbidden. In cases 
associated with digestive disorders, gastro-intestinal antiseptics such as 
salol, sod ium sulphocarbolate, or hexamine m a y b e emp loyed . I f the 
patient 's blood-pressure is high, nitrites should be prescribed. If, on 
the other hand, the blood-pressure is low, tablets containing suprarenal 
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medulla or anterior lobe o f the pituitary m a y be given. Anaemia, if 
present, should receive appropriate t reatment. In cases o f an allergic 
nature diaphoretics, diuretics and turkish baths are likely t o p rove o í 
benef i t : Thacker Nevil le advises 0*1 g ramme o f bu lbocapnine g iven 
hypodermical ly , bu t admits it m a y cause headache. Allergic cases 
should take a diet free f rom salt and should limit their fluids t o one pint 
a d a y Vernet recommends 5 t o 20 drops o f adrenalin (1 -1000) twice 
a day b y the mouth . The doses must be given progressively and the 
t reatment interrupted every ten days . The three bromides or hydro-
b romic acid or luminal are often o f value in epileptiform cases. Valerian 
is also said to lessen the sensitiveness o f the nerve apparatus. 

Treatment of Tinnitus. — In cases o f tinnitus, pills containing 
hydrarg. perchlor. S^' be g iven night and morning for one m o n t h 
(Sacher) . Bromides and luminal are also o f use. I f the patient 's b lood-
pressure is high, nitrite o f soda m a y be given. I f the pressure be low, 
pituitary or suprarenal extracts or digitalis m a y help. In patients 
suffering f rom anaemia, iron and arsenic should be prescribed. Salol, 
sod ium sulphocarbolate and other intestinal disinfectants m a y be o f use 
in t o x i c cases. I t is always advisable t o search for any focus o f infection, 
e.g., in the teeth, tonsils, nasal sinuses, gall-bladder or urino-genital 
organs, though it must be admit ted that the ' focus o f infection ' theory 
is somewhat exaggerated. Sometimes the wearing o f an elastic bandage 
round the neck gives relief. Small fly-blisters—the size o f a s ixpenny 
b i t—may be applied in front of, behind, and be low the auricle. M a n y 
patients compla in that ' the noises ' are worst at night when things are 
quiet . Such patients m a y be advised t o have in their rooms a c lock 
with a very loud t ick, e.g., a grandfather's c lock . Lumbar puncture has 
been r ecommended b y Babinski in the t reatment o f tinnitus. Frequent 
use o f the galvanic current is, however , more likely t o be o f assistance, 
the posi t ive pole being applied t o the affected ear and the negative pole 
to the back o f the neck. R a d i u m has also been employed . I t must be 
admit ted that the treatment o f tinnitus is ve ry difficult and that failures 
are frequent. The patient should be encouraged t o neglect his ' no i ses ' 
and to ld not t o al low them t o interfere wi th the usefulness o f his life. 

In rare instances it m a y be justifiable t o operate in non-suppurat ive 
diseases o f the labyr inth . T h e indications for operat ion are unbearable 
tinnitus or intense giddiness, which so prostrates the patient that he is 
unable t o work , and m a y even contempla te suicide. Operat ive inter­
ference should, however , be resorted to on ly when all other forms of 
treatment have failed. The patient must be warned that the operat ion 
is not devo id o f risk t o life, and that the tinnitus m a y no t disappear. 

T h e surgeon has the choice o f four operations : — 
1 . In cases o f unbearable vert igo, Quix recommends a decompress ion 

operat ion ove r the posterior cranial fossa behind the mastoid process , as 
he believes that the symptoms are due to a localized increase o f intra­
cranial pressure in this situation (see also Bárány ' s syndrome, p . 371) . 

2 . Reduc t ion o f the endolymphat ic pressure (Por tmann) b y drainage 
o f the saccus endolymphat icus b y a me thod of approach similar to 
that employed in Neumann 's operat ion on the labyrinth (p . 367) 



H E R P E S Z O S T E R A U R I C U L A R I S 423 

3. Ext i rpat ion o f the cochlea , the semicircular canals, and vest ibule. 
Ex t i rpa t ion 'o f the cochlea is carried out , after performing the radical mas­
to id operat ion, b y removing the inner wall o f the middle ear anterior t o and 
be low the facial nerve ; this exposes the modio lus , which is also taken 
away . Partial or total ablat ion o f the semicircular canals and vest ibule 
m a y be carried out at the same t ime. Successful cases have been 
recorded b y Lake and Milligan. The danger o f purulent basal meningit is 
must no t be forgotten, especially in cases in which the cochlea is ext i rpated. 

4. Divis ion o f the eighth nerve at its emergence f rom the internal 
acoust ic meatus. The operat ion is similar t o that devised b y H a r v e y 
Gushing for tumours o f the eighth nerve. D a n d y m a d e a s tudy o f 
for ty cases in which there was n o operat ive morta l i ty . In twen ty cases 
the tinnitus disappeared al though a transitory ver t igo occurred in 
m a n y cases after the operat ion. H e conc luded that the lesion responsible 
for Meniere's syndrome lay in the eighth nerve itself and n o t in the 
semicircular canals. 

HERPES ZOSTER AURICULARIS. 

Herpes zoster affecting the ear is a rare disease. The affection m a y 
be due t o exposure t o co ld , i.e., the so-called rheumatic neuritis. A c c o r d ­
ing t o R a m s a y Hunt , the facial nerve is a m i x e d nerve and has a sensory 
root (pars intermedia) and ganglion (geniculate) similar t o the sensory 
ganglia o f the spinal nerves. The sensory fibres pass in the greater 
superficial petrosal nerve t o Meckel ' s ganglion and in the lesser superficial 
petrosal t o the o t ic ganglion, and so t o the t ympan ic p lexus . Other 
fibres o f general sensation emerge at the s ty lomasto id foramen and reach 
the surface o f the auricle. 

Accord ing t o Jones and Leiner, i f the lesion causing facial paralysis 
is l imited, its site in the canal can be determined as fol lows. Invo lvemen t 
o f the geniculate ganglion alone is manifested b y herpetic eruption in 
the external audi tory meatus and auricle with neuralgic pain in the ear. 
I f above the ganglion, the sense o f taste is no t disturbed. I f a b o v e the 
point o f origin o f the chorda tympan i and b e l o w the branch t o the 
stapedius muscle, the sense o f taste in the anterior third o f the tongue 
is affected, wi th excessive flow o f saliva. I f a b o v e the twig t o the stapedius 
there is, in addit ion, severe tinnitus and hyperacusis . 

Herpet ic inflammations o f the geniculate ganglion m a y be associated 
with peripheral facial palsy o f the lower neuron t y p e . A c o u s t i c and 
vestibular complicat ions are no t infrequent, these vary ing f rom a shght 
diminution o f hearing t o a severe form, wi th tinnitus, deafness, nystag­
mus, nausea, vomi t ing and disturbance o f equil ibrium. This syndrome 
is due t o extension o f the inflammatory process t o the adjacent eighth 
nerve and its acoust ic and vestibular ganglia. 

Herpes zoster auricularis m a y be preceded b y enlargement o f the 
l y m p h glands. Severe pain and the characteristic erupt ion o n the walls 
o f the meatus , and on the drumhead, auricle, mas to id , o r pre-auricular 
region, are the prominent s y m p t o m s . 

The disease usually runs a rapid course and heals spontaneously . 
Sedatives, such as phenacetin, or even h y p o d e r m i c injections o f morphia 
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or heroin, m a y be called for t o relieve the severe pain. Massage m a y 
be employed for the treatment o f the facial paralysis if this is present 
and persists. The value o f electrical treatment in this condi t ion has 
recently been called in question. 

DEAFNESS DUE TO DRUGS. 

It is well known that quinine and the salicylates m a y cause deafness, 
which is generally accompanied b y tinnitus and sometimes b y ver t igo . 
In people w h o suffer f rom disturbance o f hearing after ve ry small doses 
o f quinine the trouble is p robab ly due t o an idiosyncrasy o f an anaphy­
lactic nature. W i t t m a a c k has found changes in the cells o f the spiral 
ganglion in quinine poisoning. Ischaemia would explain these changes, 
as it would deprive the affected cells o f nourishment. Shemeley states 
that mercury and aspirin m a y cause neuritis o f the eighth nerve. In 
rare cases, t o b a c c o and alcohol , if used t o excess, m a y cause impairment 
o f the hearing. I t is accordingly advisable t o prohibi t their use in cases 
o f nerve deafness in which no other cause can be ascertained, and in 
which excessive consumpt ion o f a lcohol or t o b a c c o is suspected or 
admit ted. Abst inence is frequently fol lowed b y improvement in hearing. 

Since salvarsan has c o m e into general use, at tention has been drawn 
to a possible secondary act ion which it m a y have on the eighth nerve. 
The cochlear branch is affected four t imes as often as the vestibular 
branch, bu t bo th port ions m a y be involved . A s B e c k points out , these 
'neuro-recurrences ' were more frequent in the early days o f salvarsan 
treatment—^the 'era o f t o o large doses '—and were due t o a Herxheimer 
reaction in the eighth nerve. In order t o avo id this reaction. B e c k 
recommends preliminary treatment b y mercury before administration o f 
*606 ' . In some cases the changes are no t l imited to the eighth nerve, but 
m a y also involve other cranial nerves. Valentin has collected reports o f 
forty-five cases of affection o f the nerve which occurred after the exhibi­
t ion o f salvarsan. H e points out that the question arises whether the 
deafness is due t o syphilis or t o the drug. In support o f the former theory 
it has been shown b y Frey that affections o f the eighth nerve in the early 
stages of syphilis were as c o m m o n before the days o f salvarsan. Ehrl ich 
also beheved that the lesions o f the cranial nerves after the administration 
o f salvarsan are due t o syphilitic recurrences. In m a n y cases o f neuro-
recurrence in the eighth nerve the hearing had been previously affected 
(Beck , Fel ix , Dav id ) ; these authors accordingly r ecommend that the 
hearing should be carefully examined in every case before the administra­
t ion, and Valentin advises that those whose occupat ion subjects them t o 
loud noises should desist from their work for a t ime. A s the number of 
neuro-recurrences is so small in compar ison with the enormous number 
o f patients w h o have been treated with salvarsan, and as it is b y no 
means certain that arsenic is the cause o f these lesions, we m a y conc lude 
that this danger is no t a contra-indication to the use o f salvarsan, excep t 
possibly when there is already a non-syphili t ic lesion o f the ear. 

Lead poisoning m a y giΛ^e rise t o nerve deafness and ver t igo. Laurens 
has found that certain hair dyes contain a labyrinthine poison— 
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paraphenylenediamene—which causes headache, ver t igo, deafness and 
tinnitus. The symptoms clear up when the dye is s topped . 

NERVE DEAFNESS DUE TO INFLUENZA. 

A n at tack o f influenza is sometimes foUoAved b y tinnitus and nerve 
deafness, which are p robab ly due t o t o x i c neuritis. Isolated affection 
o f the vestibular nerve associated with the sudden onset o f ver t igo , 
vomi t ing and ro ta tory nystagmus is said t o be more c o m m o n . B o t h 
parts o f the eighth nerve m a y be involved . The t reatment is that o f 
Meniere's syndrome (p . 421) . I t should be no ted that the s y m p t o m s m a y 
persist for weeks or even months . 

ARTERIOSCLEROTIC OR SENILE DEAFNESS (PRESBYACÜSIS). 

In old age the hearing usually becomes impaired to some extent ; 
there is, as a rule, lowering o f the upper tone-limit (patients often remark 
that they can no longer hear the birds whistl ing), while bone-con­
duct ion is shortened and Rinné ' s test posi t ive . T h e wa tch is no t heard 
b y bone-conduct ion , e.g., when placed on the patient 's forehead or 
mastoid bone , and is heard wi th difficulty or no t at all b y a i r -conduct ion. 
The pa tho logy o f senfle nerve deafness is said t o consist in degeneration 
o f the cochlear ganglion cells and hair-cells o f Corti 's organ. T h e onset 
o f the deafness is generally ve ry insidious and the progress s low. A 
g o o d deal o f what is usuafly regarded as ' deafness ' in o ld people is really 
due t o the fact that people over 65 d o no t comprehend wha t is said, 
e.g., on the stage or in the c inema, as qu ick ly as they did in chf ldhood, 
you th , and middle age. Old people suffering f rom arteriosclerotic 
nerve deafness often talk in a loud , unpleasant tone—in marked con­
trast t o the l ow , wel l -modulated vo ice o f cases suffering f rom otosclerosis . 
Hearing t rumpets are sometimes o f benefit in senile deafness, bu t it is 
doubtful i f they g ive more assistance than that obta ined b y placing 
the hand behind the auricle and holding it forward so as t o col lec t the 
sound-waves . 

DEAFNESS DUE TO MUMPS. 

Mumps m a y produce labyrinthine deafness. T h e pa tho logy o f the 
condi t ion is no t known with certainty. The deafness m a y b e due t o 
meningitic neuro-labyrinthitis or t o metastat ic infection o f the cochlea 
b y w a y o f the blood-s t ream. Petechial haemorrhages in the medulla 
in the region o f the cochlear nerve have been recorded. In a case 
examined b y Gardiner and the writer the vestibular reactions were 
normal though there was comple te deafness in the affected ear. In half 
the cases one ear on ly is affected. Deafness usually comes on abou t the 
fourth or fifth d a y o f the disease, sometimes later, and does no t pass off. 

NERVE DEAFNESS OF DOUBTFUL ORIGIN. 

I t must be admit ted that in m a n y cases o f nerve deafness the cause 
cannot be ascertained. In the y o u n g or middle-aged the Wassermann 
reaction o f the b l o o d and cerebrospinal fluid should always be tested, as 
syphflis is a c o m m o n cause o f nerve deafness, especially in unflateral cases. 



426 D I S E A S E S O F T H E E A R 

Fig. 242.—Horizontal section of right ear in a case of neurofibroma of the eighth nerve. 
C1) Head of stapes with stapedius ; (2) Facial nerve ; (3) Posterior canal with haemorrhage 
in perilymph space ; (4) Tumour; (5) Lower part of utricle; (6) Dilated internal meatus 
with tumour, ( x 3.) 

TUMOURS OF THE EIGHTH NERVE. 

Neurofibroma o f the eighth nerve is related to general neurofibroma­
tosis which, according to Alexis Thomson , dates from intra-uterine fife. 
Indeed, Fehling and W a r d have recorded a " familial form o f acoust ic 
t u m o u r " . The growth starts in the internal acoust ic meatus (Fig. 242) 
and is p robab ly a mixed tumour (gliofibroma) c o m p o s e d o f germinal 
tissue. The eighth nerve consists o f t w o parts : (1) a central non-
medullated por t ion , and (2) a peripheral medul lated por t ion . T h e 
tumours arise from tissue-rests near the transition zone . 

C H A N G E S I N L A B Y R I N T H . — T h e first stage appears t o be a fibrinous 
exudation (choked labyrinth), with a t rophy of the cochlear ganglion and 

Shambaugh points out that certain cases of otosclerosis, in which the 
focus o f spongification affects the capsule o f the cochlea in a region 
away from the oval w indow, present the signs and symptoms o f nerve 
deafness (atypical otosclerosis) and no t those o f a middle ear or obs t ruc­
tive deafness. Such cases are rare (8 ou t o f 113) as compared wi th 
those in which the deafness is o f the middle ear t ype ; bu t , as otosclerosis 
is a very c o m m o n disease, the atypical cases must amount in all t o a 
considerable number . Shambaugh holds that if nerve deafness begins 
in early life in a member o f a family in which other well-marked cases 
o f otosclerosis are present, and if there be no other probable cause for 
the nerve deafness, the case should be regarded as one o f otosclerosis. 

German states that nerve deafness is sometimes associated wi th an 
excess o f uric acid in the b l o o d ; wi th a non-purin diet and anti-gouty 
remedies the hearing m a y improve . 

In certain famihes there appears t o be a tendency for the hearing 
power to diminish before the age at which senile deafness is usually found . 
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Corti 's organ (Fig, 243) . Later the exudate becomes organized into 
m y x o m a t o u s tissue, in which new bone format ion m a y be seen. 

S Y M P T O M S . — T h e age o f onset is usuahy thir ty to fifty years. T h e 
chnical history m a y be divided into three stages : — 

1. Initial or ' o to log iea l ' , in which the patient suffers from tinnitus, 
deafness, giddiness, loss o f balancing and nystagmus. This stage ends 
with the occurrence o f headache which is worst at night. 

2 . Intermediate or 'neuro logica l ' stage, wi th headache, and invo lve­
ment o f neighbouring nerves, producing loss o f the corneal reflex, numb­
ness over the cheek, and slight weakness o f the masseter on the affected 
side (5th) , diplopia (6th) , facial paralysis (7 th) . Later there is dimness 
o f vision (choked disc) , dysphagia and thickness o f speech, with muscular 
hypoton ia and dysd iadoko­
kinesia on , and tendency to 
fall t o , the side o f the lesion. 
In m a n y cases the chin is 
turned towards the side o f 
the tumour (Beil in) . The so-
called 'cerebellar seizures ' or 
vagal at tacks are a distressing 
feature. T h e y m a y b e pre­
ceded b y giddiness, headache 
and dimness o f vision. A t 
first the patient is conscious 
during attacks, bu t later he 
is unconscious . The pupils 
are dilated, wi th stertorous 
breathing and rapid, irregular 
pulse. Jerkings o f the head 
and extremities are fol lowed 
b y general rigidity. The at­
tacks m a y be accompanied b y 
vomi t ing . T h e y are attri­
buted b y Cushing to excessive 
tension in the lateral l y m p h 
cistern in which the tumour 
hes. 

3. Terminal stage, with weakness o f sphincter control , dehrium, 
dementia, Cheyne-Stokes respiration and c o m a . 

F U N C T I O N A L E X A M I N A T I O N O F T H E E A R S . — T h e Cochlear Apparatus.— 
E x c e p t in the earliest stage there is comple te deafness in the affected 
ear. The watch is no t heard at all. Bone-conduc t ion is shortened on 
the affected side. W e b e r ' s test is lateralized to the g o o d ear ; R inné ' s 
test is absolutely negat ive on the affected side. Nerve deafness with 
loss of the lower tones is diagnost ic o f a lesion in the nerve-stem or in the 
central paths. The upper tones are also lost, so that there is concent r ic 
narrowing o f the hearing field. 

The Vestibular Apparatus.—Spontaneous nystagmus is usually present 
to bo th sides, mos t marked to the homolateral side. In a d v a n c e d cases 

Fig. 243.—Tumour of the eighth nerve. Axial sec­
tion through right cochlea. (1) Dilated cochlear canal, 
basal coil: (2) Capsule of tumour; (3) Tumour 
tissue; (4) Cochlear nerve, which is compressed 
by tumour tissue; (5 ) Central canal of modiolus. 
Note the infiltration of the scala vestibuli and scala 
tympani by delicate connective tissue. 



428 D I S E A S E S O F T H E E A R 

there is, as a rule, vertical nys tagmus. The point ing reaction is usually 
normal . On R o m b e r g ' s test the patient usually tends to fall t o the 
side o f the lesion. The caloric test upon the healthy side gives a normal 
result, or even produces an excessive reaction which m a y continue for five 
minutes. On the other hand, there is no reaction on applying the calor ic 
test t o the affected ear. There is diminution or loss o f the galvanic reaction 
on the diseased side. 

D I F F E R E N T I A L D I A G N O S I S . — I f tumours o f the eighth nerve are to be 
diagnosed at the early stage, otologists must thoroughly examine all cases 
of unilateral nerve deafness. G o o d radiograms o f each temporal b o n e m a y 
show dilatation o f the internal acoust ic meatus on the affected side, in 
contrast wi th the normal meatus on the healthy side. 

1. Syphilitic neurolabyrinthitis should be diagnosed b y the history 
of syphihtic infection and the Wassermann reaction o f the b lood and 
cerebrospinal fluid. 

2 . Neuritis due t o co ld wind or t o toxaemia can be eliminated 
b y a careful history o f the case and thorough physical examinat ion. 
Such cases d o no t show comple te deafness and loss o f the vestibular 
react ion. 

3. Haemorrhage into the labyrinth in the bleeding diseases should be 
excluded b y an examinat ion o f the b lood . 

4. Senüe or arteriosclerotic nerve deafness is bilateral. The low tones 
are retained, along with the vestibular reactions. 

5. Unilateral congenital deafness is rare. T h e vestibular reaction is 
present in such cases. 

6. Circumscribed labyrinthitis is associated with otitis media and 
cholesteatoma. 

7. Otosclerosis is occasionally associated with giddiness, bu t functional 
examination should clear up any difficulty. 

8. Serous meningitis in the lateral cistern is as a rule associated with 
a history o f otitis media and a well-marked point ing error, which is not 
usually found in acoustic tumour . 

9. T h e condi t ion mos t likely t o be confounded with eighth nerve tumour 
is tha t o f cerebellar cys t . In the case published b y B r o w n lie and 
Wishart there was no opt ic neuritis, and the deafness and giddiness 
were preceded b y diplopia ; b o t h points in favour o f cys t and against 
acous t ic neuroma. 

T R E A T M E N T . — I n early cases tumours o f the eighth nerve m a y b e 
operated on b y the translabyrinthine route (Kutv i r t had comple te success 
in three out o f four cases). Post-operat ive meningitis m a y fol low this 
procedure so that it is p robab ly better in all cases, and certainly in the 
later (intracranial) stage, t o r emove a large part o f the occipi tal b o n e 
according to the me thod o f H a r v e y Cushing o f Bos ton . E v e n then, 
as Cushing admits , comple te removal o f the grovrth cannot always be 
expected , though the patient 's life m a y be greatly pro longed and his 
condi t ion, e.g., as regards his eyesight, is enormously improved . In 
favourable cases an a t tempt should be made no t on ly t o r emove 
the tumour bu t also the capsule ; unless this is done , recurrence is 
certain. 
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HYSTERICAL DEAFNESS. 

Deafness m a y be me t with in hysteria ; it is no t as a rule at tended 
b y tinnitus or giddiness. The deafness m a y c o m e on wi thout obv ious 
cause and is subject t o marked variations ; it is sometimes transferred 
from one side t o the other. T h e results o f the tuning-fork tests repeated 
on several occasions vary greatly ; this is a valuable diagnostic po in t . 
Further evidence of hysteria can generally b e found, such as the presence 
o f areas of anaesthesia, or the loss or impairment o f smell or taste on 
the same side as the deafness. Sudden and comple te recovery o f hear­
ing clinches the diagnosis o f hysterical deafness. 

Cases o f bilateral functional deafness were frequently me t wi th during 
the war as the result o f shell-shock. T o differentiate be tween bilateral 
organic and functional deafness, the s tudy o f the vo i ce resonance is m o s t 
helpful. In total deafness o f organic origin, the patient 's vo ice very 
quick ly acquires the intonation characteristic o f the deaf, while in func­
tional lesions the vo ice remains normal . I t is impor tant t o examine 
the cochleo-auricular, -pupillary, and -palpebral reflexes. A shrill whistle, 
a m o t o r horn, or a bell with a spring hammer is suddenly sounded behind 
the patient w h o should look into the distance t o avo id fixation o f the 
pupil . I f the patient hears the sound, a m o v e m e n t o f the pinna m a y 
be noted, accompanied b y contract ion o f the pupil and winking. W h e r e 
the deafness is absolute, the vo ice normal , and the cochlear and 
vestibular reactions are also normal, the quest ion arises whether the 
case is one o f simulation. 

L a y ton maintains that at tention is an act ive process . I t m a y be 
spontaneous, as in a child, o r it m a y be voluntary , i.e., due t o training. 
In functional deafness bo th spontaneous and voluntary at tention are 
withdrawn. In the subconscious malingerer, the vo lun ta ry at tention 
is in abeyance , and L a y t o n compares this wi th the condi t ion o f a person 
w h o has t o sit through a long, dull sermon. T h e individual does no t 
listen, but he does not try not to listen ; he hears, bu t does no t at tend. In 
the true malingerer, on the other hand, no t on ly is vo lun ta ry at tention 
withdrawn, bu t the patient is in oppos i t ion and damps d o w n even the 
spontaneous attention. The true malingerer listens intently, bu t tries 
hard no t to respond. H e is a t tempting to ac t the part o f a deaf man , 
and is consequent ly under great mental strain, f rom which he desires 
to be relieved. Thne is therefore on the side o f the examiner , w h o 
should never hurry. W h e n the patient imagines the examinat ion is 
finished, he lets himself g o , and m a y often be readily caught ou t . 

E d w i n Bramwel l observes that hysterical cutaneous anaesthesia and 
hysterical deafness are essentially analogous. H e has therefore modified 
Janet 's test for hysterical hemi-anaesthesia so as t o app ly it t o unilateral 
hysterical deafness. The pat ient is bl indfolded and the observer , 
standing behind him, makes a cl icking noise wi th the nails o f his fore­
finger and t h u m b close t o the normal ear, asking the patient t o say ' y e s ' 
whenever he hears the sound. W h e n the patient clearly understands, 
the observer says, " Say ' y e s ' when y o u hear, and ' n o ' when y o u d o n ' t . " 
The observer then makes the sound, using his t w o hands at variable 
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intervals sometimes close to one ear and sometimes to the other. I t 
will be found that the patient answers ' n o ' if the sound is made close t o 
the ' d e a f ear. Bramwell holds that the test does not enable one t o 
distinguish between hysterical deafness and malingering. T o arrive at 
a conclusion on this point one must note various extraneous data— 
notably the question o f possible mot ive . 

Hurs t states that when hysterical deafness is associated with mut ism 
it requires no special treatment, as hearing almost invariably returns 
spontaneously when speech is restored. I t is advisable to let the patient 
k n o w that directly he speaks he will hear his o w n vo ice and that then 
he will hear everything clearly. There is rarely any difficulty in curing 
the mutism b y simple explanation and persuasion. Uncompl ica ted 
deafness is much more difficult t o treat. Hypnos is is never o f any use, 
as the patient remains deaf while hypnot ized . ' F a k e ' operations on the 
ear are not invariably successful, and cannot be regarded as desirable. 
Most cases can be cured b y explanation with persuasion and re-education. 
The patient is m a d e t o understand b y a written statement w h y he is 
deaf, and that the original cause o f his deafness long ago disappeared : 
as at first the deafness was organic, he could no t hear, however much he 
listened, and consequently after a t ime he ceased t o listen at all. H e is 
next persuaded to listen intently, and is taught that listening is jus t as 
ac t ive a process as mov ing , and requires a conscious effort on his part 
until it becomes automat ic once more . Sounds are generally heard 
before words can be recognized. E v e n when a man has apparently 
recovered his hearing, if caught unawares he often fails t o hear. 

TESTS FOR SIMULATED DEAFNESS. 

There are t w o classes o f malingerers—^those w h o compla in o f (1) 
unilateral, and (2) bilateral deafness. Simulation o f bilateral deafness 
requires very considerable intelligence and hardihood, and consequent ly 
its detect ion becomes increasingly difficult. I t is on ly b y constant 
observat ion that people w h o simulate bilateral deafness can be detected. 
Before commenc ing the tests for malingering in unilateral cases, it is as 
well t o blindfold the patient, 

1. I f the hearing has been entirely lost on the right side, a tuning-
fork placed upon the ver tex o f the skull should be heard on the left side. 
If the suspected malingerer is n o w told t o place the finger in his left or 
hearing ear, he should hear the tuning-fork in that ear even louder than 
before ; bu t he will more p robab ly say that he does no t hear it at all, 
in which case, o f course, the fraud is detected. 

2 . Place t w o speaking tubes, one in each ear o f the patient. T w o 
people n o w speak, one into each tube, on different subjects and at different 
rates. I f the patient hears wi th bo th ears, he will confuse the voices and 
be unable to understand either o f the people talking. I f he is able to 
hear and fol low, it will indicate that he really does no t hear on one side. 

3. The patient closes his g o o d ear wi th a finger. T h e surgeon n o w 
repeats words and numbers t o h im, at first in a l o w vo ice and then in 
progressively louder and louder tones. If, when one has reached a pi tch 



D E A F - M U T I S M 431 

at which he should be able to hear the words with the sound ear even though 
tightly occluded, he still states that he cannot hear, one knows at least 
that he is an intentional malingerer. 

4 . Lombard's test depends upon the fact that t o the normal man the 
sound o f his o w n vo ice is necessary t o the proper regulation o f its tone 
and intensity. The Bárány noise apparatus is adjusted in the patient 's 
sound ear, and its machinery started in order t o accus tom him t o its 
grating noise. H e is given a b o o k , and to ld to read a loud in his natural 
vo ice , and no t t o s top reading when the instrument is set in act ion. A s 
soon as the noise begins, a man whose oppos i te ear is p ro foundly deaf 
will at once raise his vo ice and, if his unilateral deafness is absolute, 
m a y literally shout. The malingerer, on the other hand, claiming a 
one-sided deafness which is no t real, will cont inue t o read in an even 
tone or in a tone on ly slightly elevated. 

5. TeaVs Method,—The patient is again bl indfolded, and in a friendly 
manner to ld that if he is really deaf there is no disposit ion t o over look 
it. B u t he is also warned that if he tries t o show dishonesty he is sure 
t o be ' t r ipped u p ' . Ai r -conduct ion is tested, and o f course is negat ive. 
The W e b e r test is then used, and usuahy ( though reluctantly) he hears 
the fork in the deaf ear. Bone -conduc t ion ove r the masto id process is 
nex t tested, and again he admits hearing the fork. The real test is n o w 
used. After saying one wants t o t ry the last test once more , a non-
vibrat ing fork (or lead pencil , flat end) is p laced ove r the process t o 
make h im think he is being tested in the same manner , bu t at the same 
t ime a vibrat ing fork is b rought up close to the auricle wi th the other 
hand t o test the air-conduct ion. I f he is simulating deafness he will 
o f course answer that he hears the fork, and the fact o f a normal path 
o f a ir-conduct ion is established. I f he is really deaf, he will o f course 
no t hear the vibrat ing fork. 

DEAF-MUTISM. 

A normal chfld learns t o speak because it hears its mother and those 
around it speaking. The desire t o imitate is inborn, and the child 
gradually learns t o reproduce the sounds that it hears. I f a chfld cannot 
hear the speech o f others, it wiU no t learn t o speak itself. E v e n a chfld 
with normal hearing, if brought up in an isolated place in the mountains 
b y deaf-mute parents, bo th o f w h o m suffer f rom acquired deaf-mutism, 
would no t learn t o speak—indeed, such a case has occurred. (No te that , 
though in about 99 per cent o f cases o f mut i sm or dumbness the t rouble 
is due t o deafness, there are rare instances in which the patient suffers 
from congenital aphasia. Such a chfld, even when bl indfolded, wiU 
carry ou t whispered orders, e.g., ' raise y o u r a rms ' or O p e n the d o o r ' . ) 

Deaf-mutism is a condi t ion in which speech is absent owing to a high 
degree o f deafness ; it m a y be congenital or acquired. Congenital abnor­
malities o f the inner ear, which cause about 75 per cent o f cases, have 
already been referred to (see p . 411) . French observers have attr ibuted 
congenital deaf-mutism t o faulty deve lopment or disease o f the brain 
but such cases are ve ry rare. 
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In the acquired form o f deaf-mutism, speech m a y at one t ime have 
been present, bu t has been lost owing t o deafness developing at an 
early period o f life, usually before the age o f seven. Acqu i red deaf-
mut ism is the result o f inflammatory condit ions in the inner ear, such as : 
(1) labyrinthitis foUowing meningitis, especially cerebrospinal meningitis , 
(2) labyrinthitis due t o invasion of the internal ear in cases o f middle 
ear suppuration caused b y measles or scarlet fever (10 per cent o f cases 
of deaf-mutism are due to scarlet fever) , (3) congenital syphilis, 
which is responsible for abou t 5 per cen t o f cases o f deaf-mut ism in 
this count ry , (4) injury t o bo th labyrinths in fracture o f the cranial 
base. 

Acqui red deaf-mutism nowadays accounts for only 25 per cent o f 
cases. Former ly the percentage was 50, bu t the greater care o f cases 
o f scarlatinal otitis media in fever hospitals, the more efficient treat­
ment o f syphilis and the absence o f epidemic meningitis in recent 
years explains the change in the ratio o f acquired and congenital 
cases. 

The differential diagnosis between congenital and acquired deaf-
mut ism is not always an easy matter. I t depends o n : (1) T h e clinical 
history o f the case as obta ined from the parents, whose statements are 
often unreliable. (2) The examinat ion o f the ears b y o t o s c o p y and 
tuning-fork and other hearing tests. (3) Tests o f the vestibular apparatus 
b y rotat ion in the turning chair and the co ld caloric reaction ( p . 292) . 
I f the child shows the normal reactions t o the vestibular tests the case 
is mos t p robab ly one o f congenital deafness in which the vestibular 
apparatus is usually normal. In acquired deaf-mutism due t o the various 
forms o f labyrinthitis, the vestibular reactions are a lmost invariably 
absent. 

In young children the diagnosis o f marked deafness requires some care, 
and a definite opinion should no t be given until the child is a year o ld . 
T o test the hearing, a loud noise is made behind the child's back , either 
b y sounding a rattle, ringing a bell, or b lowing a whistle ; if the child 
hears the sound he will turn his head. The cochleo-palpebral reflex 
m a y be tested even in infants b y tapping a high-pitched fork (C 4096) 
with a key and noticing whether the child blinks. Noises which cause 
much vibration—for example , stamping on the floor—must no t be 
made use of. Parents often state that they think the child is no t deaf 
because it ' hears ' a door slamming or a chair falling to the ground. 
These things are o f course felt and not heard. W h e n the patient is 
several years o ld the diagnosis is easily made , bu t in some cases the 
question arises whether the absence o f response is due t o deafness or t o 
id iocy ; the true deaf-mute child is, however , as a rule, mental ly alert 
and inquisitive. Complete deafness is the except ion in the congenital 
dea f -mute ; the residue o f hearing takes the form o f ' i s lands ' , which 
are, as a rule, outside the speech area o f the scale. 

The drum-membrane in congenital cases is no t infrequently normal , 
but in some there is retraction o f the membrane due to Eustachian 
obstruct ion. In the acquired cases, the appearances o f the membrane 
are those o f the disease which causes the deafness. 
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T R E A T M E N T . — L i t t l e can be h o p e d for f rom local t reatment , bu t any 
exis t ing ear disease should receive attention. T h e educat ion o f the deaf 
child is o f the greatest impor tance . T h e chief objec ts are t o make it 
possible for h im t o b e c o m e self-supporting in adult life and t o enable 
h im t o communica te with his fellows. Educa t ion m a y be b y the oral 
(hp-reading) or b y the manual (finger-speUing) me thod , or b y combin ing 
the t w o . T h e former is the ideal m e t h o d for, if successful, it enables 
the child to have intercourse b y speech wi th hearing people and t o lip-
read what they say. The child taught b y the manual m e t h o d can on ly 
communica te in writing with those w h o cannot use the manual a lphabet . 
The oral me thod is not , however , universally applicable ; it is ou t o f 
the question in the mental ly defective (15 per cent ) , and is unsuccessful 
in 10 to 30 per cent o f average deaf -mutes ; moreover , deaf-mutes, w h o 
have never heard, speak in an unnatural manner which is ve ry difficult 
t o understand. The oral system is more suitable for the ' s e m i - d e a f 
w h o have some remains o f hearing, and for ' semi-mutes ' w h o became deaf 
after they had learned t o talk, and therefore still have some remains 
of speech (20 t o 30 per cent) . The oral system o f teaching takes at least 
eight years, and necessitates classes o f no t more than twelve . Educa ­
t ion should begin at 3 or 4 years and continue till the patient is 18 years 
o f age. During the later years the b o y or girl also learns a suitable 
trade, such as boot -making, tailoring, e tc . 

W h e n a child has been ascertained to be t o o deaf to p ick up speech 
in the ordinary way , m u c h m a y be done b y special educat ion if a certain 
amount o f hearing exists. Wr igh t points out that the force wi th which 
sound-waves impress the hearing mechanism varies inversely as the 
square o f the distance from the source o f sound t o the ear. A w o r d 
spoken t o a child a yard from the ear makes a certain impression. T h e 
same word spoken one inch from the ear will make 1296 t imes as m u c h 
impression. A t least one-third o f all children at schools for the deaf 
and d u m b have some residue o f hearing power . E v e r y case should be 
treated o n the supposit ion that there m a y be some remaining power 
o f sound percept ion until long experiment has p roved it otherwise. I f 
a mother will talk to her deaf b o y while facing a b ig mirror and holding 
her mou th very near his ear, he can then see her lips and also hear her 
vo i ce . Great pat ience and constant repetit ion are necessary. 

Minor Degrees of Deafness in Children.—Statistics show that 5 t o 
20 per cent o f all pupils in the publ ic e lementary schools have m o r e 
or less defective hearing. The hearing should b e tested b y the 
gramophone-audiometer ( p . 280) . E v e n a slight degree o f deafness m a y 
cause the child t o d o its work under considerable nerve strain. I t has 
been found that m a n y children " at the b o t t o m o f the class " suffer f rom 
deafness o f greater or lesser degree. Special schools wi th small classes 
instructed b y trained teachers are urgently required for 'hard-of-hear ing ' 
children. The standard in Berlin for the admission o f a chi ld t o the 
'hard-of-hearing' school is percept ion o f the conversat ion vo ice at a 
distance o f less than eight feet. A t the present t ime, arrangements are 
made in this count ry (with a few praiseworthy except ions) on ly for 
children wi th normal hearing and for deaf-mutes. 

28 
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AIDS TO HEARING. 

W h e n deafness in an adult becomes so marked that ordinary conversa­
tion cannot be heard, some aid t o hearing is required. 

Lip- o r Speech - reading. — Y o u n g adult patients with progressive 
deafness, e.g., otosclerosis, should be to ld t o take up lip-reading. In 
m a n y o f the larger towns classes on this subject are given b y teachers 
w h o are exper t in the training o f the deaf. The partially deaf adult 
should begin t o s tudy lip-reading before his defect in hearing has 
become noticeable. F r o m three t o six months—in except ional cases 
one year—are required for the mastery o f lip-reading. Shy patients, 
who d o no t care to stare at the faces o f their friends or acquaintances, 
make poo r lip-readers. Older patients as a rule fail t o acquire the art. 

Artificial Aids to Hearing.—These are divided into t w o classes— 
mechanical and electrical. Mechanical aids m a y take the form o f tubes , 
t rumpets, ' aur ic les ' , o r resonators. T h e y are t o be preferred t o 
electrical apparatus, as the tone o f the speaker's vo ice is more natural, 
the initial expense is less, there is no cost of maintenance and the instru­
ments give no trouble. Mechanical aids are certainly most suitable in 
cases o f nerve deafness, e.g., in o ld people . A speaking-tube is the mos t 
effective for ordinary conversation ; one end is placed in the patient 's 
ear, while the speaker holds the other t o his mouth . The speaking-
tube is o f no value in churches, theatres, or other publ ic places. In 
order t o hear at a distance a bell-shaped instrument is required, but 
its size is a great disadvantage, as it attracts attention t o the patient 's 
disability. In m a n y cases the patient hears just as well if he places his 
cupped hand behind his car. Artificial celluloid 'aur ic les ' , worn beneath 
the hair, are often o f use in the case o f female patients ; the sound is 
conduc ted t o the ear b y celluloid tubes which are easily hidden b y the 
hair. T h e present me thod o f hair-dressing is, however , se ldom suitable 
for 'aur ic les ' . In w o m e n with well-preserved bone-conduct ion the fan-
shaped audiphone is sometimes o f service ; when in use, the edge o f 
the fan is held against the teeth. Artificial drumheads, o f which the 
simplest and best is a very small pellet o f co t ton-wool , soaked in liquid 
paraffin, m a y be emp loyed in cases o f d ry perforation o f the drum-
membrane exposing the region o f the oval w indow. A skilful patient 
soon learns t o insert and remove the pellet himself wi th the aid o f aural 
forceps. 

Electrical aids consist, as a rule, o f three parts—a receiver, a bat tery 
and a transmitter, connected b y cords . This micro-telephone has been 
much advoca ted as an aid to hearing, its use being suggested b y the fact 
that deaf persons often hear the telephone well . In m a n y cases, however , 
it is no t o f m u c h service, and causes the patient great annoyance b y 
producing a considerable amount o f secondary noise. Instruments 
wi th thermionic valves are useful in severe cases o f middle ear deafness 
but are heavy and expensive. Speaking generally, it is impossible t o 
say without trial which aid to hearing, if any, will help a particular 
pa t i en t : it is therefore imperative for the patient himself t o g o with 
an intelligent friend to the makers, and test various appliances before 
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deciding. T h e friend should b e p rov ided wi th a b o o k or newspaper, 
from which he reads aloud, so that any improvement due t o the various 
instruments m a y be ascertained. Hi ther to mos t otologists have made 
little or no a t tempt to prescribe artificial aids to hearing o n scientific 
lines similar to those on which ophthalmologis ts order spectacles. In 
these circumstances in the case o f the more expensive instruments at 
any rate the patient should insist on a t w o or three weeks ' trial o f the 
apparatus at his o w n home . This is ahowed b y mos t instrument makers 
if a comparat ive ly smah deposit is paid. A great m a n y o f the so-cahed 
'a ids t o hearing ' can only be described as ' h u m b u g ' apparatus (Mailand) . 
These instruments are all small (patients desire this) , bu t o f little use 
and relatively very expensive. 

During recent years at tempts have been made to re-educate deaf 
people b y means o f sounds corresponding t o the registers o f the human 
voice . The best-known instruments employed for this purpose are the 
Electrophono'ide o f Zünd-Burguet and the Kinesiphone o f Maurice. 
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A P P E N D I X 

FORMULA. 
NOTE.—The quantities given in the metric system are not to he taken as exact 

equivalents, but only as convenient proportions, 

THE NOSE AND PARANASAL SINUSES. 

T H E N A S A L VESTIBULE. 
Β Acidi Salicvlici 

Sulphuris Praecipitati - - - ä ä f e T O S 
Paraffinum Melle Album - - - ad gj ad §«νβ. 300 — 

~ Sig,—The ointment as directed. 
Use,—In dermatitis of nasal vestibule. 

Β Ung. Hydrargyri Nitratis ^ 
Paraffini Mollis Flavi - - - ää 3j grm; 4 0 

Sig,—The ointment for the nose. ^ 
Use.—In dermatitis of nasal vestibule. 

T H E N A S A L CAVITIES. 

Ε Menthol - - - - - 3ij grm. 8 0 
Sig.—Put a pint of boiling water in a two-pint jug, and after five 

minutes add a pinch of the crystals, and inhale at intervals. 
Use.—As an inhalation in acute catarrh of the nasal cavities and 

sinuses. 

Β Menthol - - - - - gr. 18 grm. 1*2 
Spirit. Rectificati - - - - 3iv .C.c. 15-Ό 

Sig.—Fifteen to thirty drops in hot water to be inhaled. 
Use.—As inhalation in acute catarrh of the nasal sinuses. 

Β Menthol | , ^ o / Z : ON-o 
Paraffini Liquidi B.P. ) l^ /o " 5J c.c. 30 0 

Sig.—In an atomizer at intervals. 
Use.—In nasal catarrh. 

Β Menthol - - - - - gr. 5 grm. 0-3 
Camphorse - - - - - gr. 2 grm. 0'2 
Ol. Cinnamomi Veri - - - TT] 2 c.c. 0*2 
Paraffinum Liquidum B.P. - - ad § j ad c.c. 30*0 

Sig.—To be used with a nasal atomizer after the nasal cavities 
have been cleansed by means of the alkaline nose wash. 

Use.—As a spray in nasal catarrh. 

Β Ephedrinae Hydrochloridi - - gr. 5 grm. 0*3 
Menthol 
Camphorae . . . gr. 10 grm. 0*6 
Paraffini Liquidi - - - - § j c.c. 30-0 

Sig.—In an atomizer occasionally. 
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Β Resorcini - - - - - gr. 5 grm. 0*3 
Ol. Olivae - - - - - ad § j ad c.c. 3 0 0 

Si^.—Drop in the solution with a pipette. 
Use,—For nasal catarrh in infants. 

Ε Sodii Bicarbonatis 
Sodii Biboratis - - - - ä ä § j grm. 3 0 0 
Sodii Chloridi - - - - gij grm. 60*0 

M. ft. pulv. 
Sig.—Dissolve one teaspoonful in a half-pint of water. Use as directed. 

Use.—^As nose wash. 

Β Ung. Hydrargyri Nitratis Fortis B.P. - 3j grm. 4*0 
Paraffinum Molle Flavum - - - ad § j ad grm. 30*0 

Sig.—Apply on cotton-wool mops or on a strip of sterile gauze. 
Use.—Mild antiseptic for the nasal cavities. 

DIRECTIONS FOR CLEANSING THE N O S E IN CASES OF O Z ^ N A . 

1. Plug each nostril completely with cotton-wool for half an hour on 
rising. 

2. Remove the plugs. 
3. Syringe through each nostril alternately with the tepid salt water. 
4. Breathe rapidly through mouth while syringing. 
5. After syringing blow down each nostril alternately. 
6. Repeat at bedtime. 

Requirements.—Cotton-wool. Higginson's syringe. Two pints of 
tepid water containing two teaspoonfuls of table salt. 

Ε Glucosi Anhydrosi Pari - - - 3iv grm. 15*0 
Glycerini - - - - - giss c.c. 45*0 

Sig.—A strip of self-edge gauze, one inch wide, to be soaked in the 
above solution, and packed into each nasal cavity. 

Use.—In Ozaena. 

Ε Calcii Chloridi vel Calcii Lactatis - - 3iij grm. 12*0 
Aq. Menthae Piperitas - - - ad §vj ad c.c. 180*0 

Sig.—A tablespoonful (c.c. 16) thrice daily after meals. 
Use.—In asthma. 

Ε Caffeinae Valerianatis - - - gr. 2 grm. 0*12 
Theobrominae et Sodii Salicylatis - - gr. 5 grm, 0*30 

Ft. cachet, mitte tales 12. 
Sig.—One cachet morning and evening. 

Use.—In asthma. 

Ε Acidi Arseniosi - - - gr. grm. O'OOl 
Extracti Belladonnae Sicci - - - gr» 1 grm. 0*016 
Strychninae Hydrochloridi - - - gr. grm. 0*001 
Excipientis - - - - - q.s. q.s. 

Ft. pii., mitte tales 12. 
Sig.—One pill thrice daily after meals. 

Use.—In nasal neuroses. 

Ε Pulv. Peptoni Bovini Siccati - - gr. 4 grm. 0'25 
Ft. cachet, mitte tales 12. 

Sig.—One cachet fifteen minutes before lunch and dinner. 
Use.—In rhinorrhoea. 
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THE NOSE AND PARANASAL SINUSES—COWID. 
(1) R Camphoris 

Menthol - - - ää gr. 15 grm. 1Ό 
Tinct. Iodi . . . - 3j c.c. 4 0 
Spirit. Rectificati - - - 3ij c.c. 8 0 
Glycerinum - - - ad § j ad c.c. 300 

(2) R Acidi Carbolici . . . . 3j gtm. 4Ό 
Tinct. Iodi cum Potassii lodido (ad sat.) 3ij c.c. 8 0 
Glycerini - - - - - 3iv c.c. 160 

Sig.—Oip the post-nasal brush first in No. 1 and then in No. 2 and 
apply as directed. 

Use.—Paint for nasopharynx in chronic catarrh. 

^ Acidi Borici - - - - - gr. 5 grm. 0*3 
Menthol - - - - - gr. 1 grm. 0 1 
Ol. Gaultheriae - - - - Π̂ Ι c.c. 0 1 
Adipis Lanae Hydrosi - - - 3J grm. 4 0 
Parañini Mollis Albi - - - - 3ij grm. 8 0 

Ft. ung. 
Sig.—Apply to the nostrils on cotton-wool, twice daily. 

Use.—Useful after intranasal operation. 
β Cocainae Hydrochloridi ) qn o/ o o 2·η 

Aq. Destillatae Sterilis f ^0 /o - - S^s c.c. 2 0 
Sig.—One drop on a dressed nasal probe. 

Use.—One-minute trunk anaesthesia for intranasal operations. 

R Acidi Carbolici " I lo/ _ ^iv or 1 2 0 0 
Paraffini Liquidi B.P. [ «̂ "̂  c.c. 120 0 

Sig.—To be applied once daily to nasal cavities, in a syringe. 
Use.—After intranasal operations. 

THE PHARYNX. 
R Sodii Bicarbonatis - - - - gr. 60 grm. 4*0 

Liq. Thymol Co. B.P.C. 
Glycerini - - - - - ää §ij c.c. 60*0 

Sig.—Mouth wash and gargle : a tablespoonful in a 
teacupful of warm water. 

Use.—In acute tonsillitis and after tonsillectomy. 

R Resorcini - - - - - gr. 5 grm. 0*3 
Glycerini Boracis - - - - § j c.c. 30*0 

Sig.—Throat paint. 
Use.—In subacute and chronic tonsillitis, prior to operation. 

R Ferri et Ammonii Citratis - - - 3ij grm. 8 0 
Liq. Arsenicalis - - - ίΐ\36 c.c. 2*0 
Tinct. Nucís Vomicae - - - 3J c.c. 4*0 
Inf. Calumbae - - - - ad^vj ad c.c. 180*0 

Sig.—One tablespoonful (16 c.c.) in water after food. 
Use.—Tonic in convalescence after tonsillitis, etc. 

R Liq. Arsenicalis 
Vin. Ipecacuanhae - - - ää 3J c.c. 4*0 
Spirit. Rectificati - - - - 3ij c.c. 8*0 

Sig.—Poison. Paint on affected area with a brush. 
Use.—Local application for Vincent's angina. 

U Sodii Perboratis - - - - 39 grm. 8*0 
Sig.—Dissolve in a glass of water to make the gargle. 

Use.—As a gargle in Vincent's angina. 
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R lodi gr. 6 grm. 0-5 
Potassii lodidi - - - - gr. 25 grm. 1*6 
Ol. Menthse Piperitse - - - gtt. 10 c.c. 0*5 
Glycerinum - - - - - ad § j ad c.c. 30-0 

Sig.—Apply with a brush to the back of the throat 
morning and night. 

Use.—In chronic inflammation of the tonsils. 

Phenol Sodique.— 
Β Acidi Carbolici 

Sodii Sulphocarbolatis - - - ää gr. 36 grm. 2*5 
Sodii Bicarbonatis - - - - gr. 50 grm. 3*5 
Glycerini - - - - - 3vj c.c. 24-0 
Liquor. Carmini B.P.C. - - - T([5 c.c. 0*5 
Aq. Aurantii Flor. - - - - ad §iv ad c.c. 1200 

Sig.—Two teaspoonfuls (8 c.c.) in a wineglassful of water 
to make the gargle. 

Use.—As a gargle after tonsil operations. 

Β Thymol - - - - - gr. A grm. 0*002 
Hydrargyri Subchloridi - - gr- έ grm. 0*01 
Glycogelatini - - - - - q.s. q.s. 

Ft. pastfl. 
Sig.—The pastille. 

Use.—After tonsillectomy. 

R Menthol - - - - - gr. 6 grm. 0*35 
Acidi Benzoici - - - gr. 3 grm. 0*2 
Parañinum Liquidum - - ad 5j ad c.c. 3 0 0 

Sig.—The oily solution to be used in spray. 
Use.—In pharyngitis. 

Β Vin. Antimonialis 
Vin. Ipecacuanhae - - - - ää 3ij c.c. 8Ό 
Syr. Aurantii - - - - ^iv c.c. 1 6 0 
Aq. Cinnamomi - - - - ad §vj ad c.c. 1800 

Sig.—One tablespoonful (16 c.c.) in water every three hours. 
Use.—In early stage of acute pharyngitis. 

Be Liq. Strychninae Hydrochloridi - - 5J c.c. 3*5 
Liq. Ferri Perchloridi - - - 3ij c.c. 7*0 
Liq. Hydrargyri Perchloridi - - - ^iij c.c. 10*5 
Glycerini - - - - - 3iv c.c. 150 
Aquam Destillatam - - - - adgvj ad c.c. 1800 

Sig.—One tablespoonful (16 c.c.) in water every four hours. 
Use.—In acute streptococcal pharyngitis. 

MandVs Paint.— 
Β lodi - - - - - - gr. 6 grm. 0*5 

Potassii lodidi - - - - gr. 20 grm. 1*5 
Ol, Menthae Piperitae - - - Π\5 c.c. 0*25 
Glycerini - - - - - gj c.c. 30Ό 

Sig.—Mandl's paint : use as directed. 
Use.—In chronic pharyngitis, etc. 
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THE PHARYNX—coníd. 
Ε Sodii Bicarbonatis - - - - 3j grni. 4 0 

Tinct. Rhei Co. - - - - 3vj c.c. 24*0 
Ammonii Carbonatis- - - - gr. 24 grm. 1*5 
Aq. Menthae Piperitae - - - ad 5VJ ad ce. 180*0 

Sig.—One teaspoonful (4 c.c.) in water three times a day, 
half an hour before food. 

Use.—In chronic pharyngitis of dyspeptic origin. 

Ε Pulv. Orthoformi 
Pulv. Resorcini - - - - ää p. aeq. 

Sig.—PoΛvder for insufflation. 
Use.—To relieve pain of raw surface in the pharynx. Applied by 

means of Leduc's glass tube or ordinary insufflator. 

THE LARYNX. 

Ε Tinct. Benzoin. Co. - - - - gi c.c. 30 
Sig.—One or two teaspoonfuls in a jug of hot water (170° F.) 

as an inhalation. 
Use.—In acute laryngitis. 

Ε Diamorphinae (Heroin) Hydrochloridi - gr. grm. 0*005 
Pulv. Sacchari Lactis - - - gr. 8 grm. 0*5 

Ft. pulv., mitte 12. 
Sig.—One thrice daily or as required. 

Use.—In acute laryngitis (post-influenzal). 

Or, as alternative :— 
Ε Diamorphinae (Heroin) Hydrochloridi - gr. 1 grm. 0 0 6 

Spirit. Chloroformi - - - . 3j c.c. 4*0 
Tinct. Cocci - - - - - TT\25 c.c. 1*5 
Syr. Aurantii - - - - 3J c.c. 30*0 
Aq. Aurantii Floris - - - - ad giss ad c.c. 50 

Sig.—Twenty to sixty drops a day. 
Use.—In acute laryngitis (post-influenzal) with cough. 

Ε Sodii Bicarbonatis - - - - gr. 30 grm. 2Ό 
Aq. Destillatae - - - - giv c.c. 1200 

Sig.—Use at a temperature of 120° F. as a laryngeal spray. 
Use.—In laryngitis. 

^ Arn i sS r }^^°^% - 3ii CO. 8 0 
Sig.—Apply as directed. 

Use.—In subacute laryngitis. 

Ε Olci Pini Sylvestris - - - - Πΐ3β c.c. 2*0 
Magnesii Carbonatis Levis - - - gr. 20 grm. 1*5 
Aq. Destillatae - - - § 1 c.c. 30 

Sig.—A teaspoonful in a jug of hot water (170° F.) 
as an inhalation. 

Use.—In subacute and chronic laryngitis. 

Ε Pulv. Aluminis Purificati - - - 3ss grm. 2*0 
Pulv. Sacchari Lactis - - - ad 3 ν ad grm. 20*0 

M. ft. pulv. 
Sig.—Use as insufflation. 

Use.—Astringent in chronic laryngitis with excessive secretion. 
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Guaiacol 
Chloroformi -
Menthol 
01 . Pini Sylvestris 
Terebeni 
Spirit. Rectificatum 

3ij c.c. 8 0 
3j c.c. 4 0 

gr. 15 grm. 1 0 
n\15 c.c. Γ0 

3j c.c. 4 0 
ad §3 ad c.c. 300 

Sig.—For inhalation by means of a Burney-Yeo inhaler, 
Use.—In tuberculous disease of larynx. 

Ε Liq. Formaldehydi B.P. - - - ΐη̂ 12 c.c. 0*75 
Chloroformi - - - - - 3j c.c. 4 0 0 
Menthol - - - - - gr. 10 grm. 0*6 
01 . Pini Sylvestris - - - - Π\10 c.c. 0-75 
Spirit. Rectificatum - - - - ad gj ad c.c. 3 0 0 

Sig.—For inhalation by means of a Burney-Yeo inhaler. 
Use.—In tuberculous disease of larynx. 

β Pulv. Orthoformi B. - - - - 3ij grm. 8-0 
Sig.—Use as insufflation. 

Use.—In dysphagia of tuberculous ulceration, etc. 

THE EAR. 

DERMATITIS OF AURICLE AND E X T E R N A L ACOUSTIC M E A T U S . 

Ung. Zinci et Ichthammol.— 
Ε Ichthammol - - - 3J grm. 4 0 

Ung. Zinci Oxidi B.P. - - 3iij grm. 120 
Paraffinum MoUe Flavum - - - ad 5 j ad grm. 3 0 0 

Sig.—Local application on cotton mops or gauze packing. 
Use.—In acute auricular eczema with denuded surface or consider­

able inflammatory reaction. 

A Acidi Salicylici 
Sulphuris Praecipitatae - - - ää gr. 10 grm. 0 6 
Paraffinum Molle Flavum - - - ad § j ad grm. 30 0 

Sig.—The ointment to be apphed on a strip of gauze 
or on cotton mops. 

Use.—In cases of dry otitis externa. 

Ung. Hydrargyri Oxidi Rubri (fragrans).— 
Ε Ung. Hydrargyri Oxidi Rubri - - 3ij grm. 8*0 

Ung. Aquae Rosae - - - - ad § j ad grm. 30*0 
Sig.—The ointment to be applied on a strip of gauze 

or on cotton mops. 
Use.—In chronic eczema of meatus or auricle. 

Ε Ammonii Sulpho-ichthyolatis - - 3j grm. 4*0 
Glycerini - - - - - 3iv c.c. 20*0 
01. Menthae Piperitae - - - n\5 c.c. 0*5 

Sig.—Apply as directed. 
Use.—In chronic laryngitis, 

β Acidi Lactici B.P. 
Sig.—Apply as directed 

Use.—In lupus and tuberculous ulceration. 
Ε xMenthol , -

Paraffini Liquidi B.P. [ ^ 
Sig.—Use with nebulizer or intratracheal syringe 

Use.—In tuberculous disease of larynx. 
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THE EAR—contd. 
Solutio Argenti Nitratis.— 
R Argenti Nitratis - - - gr. 10 to 20 grm. 0*6 to 1*25 

Aq. Destillatam - - - ad § j ad c.c. 30*0 
Sig.—Apply locally by means of cotton-wool which has been 

repeatedly washed with distilled water. 
Use.—In cases of otitis externa. 

R Acidi Borici - - - - - gr. 15 grm. 1*0 
Spirit. Rectificatum - - - - ad § j ad c.c. 30*0 

Sig.—The ear drops : use as directed. 
Use.—In cases of otitis externa. 

BOILS IN THE E A R . 

R Ichthamol in Glycerine, 10% - - gij c.c. 600 
Sig.—To be packed into external acoustic meatus on a narrow strip 

of self-edge gauze. 

Sol. Aluminii Acetatis, 8% - - - giv c.c. 120*0 
Sis.—To be packed into external acoustic meatus on a narrow strip 

of self-edge gauze. 

TREATMENT OF E A R A C H E . 

R Acidi Carbolici - - - - gr. 6 grm. 0*5 
Glycerini - - - - - 3ij c.c. 100 

Sig,—Ten drops to be put into the ear from a warmed teaspoon 
when pain is severe, or as directed. 

Use.—Sedative. 

R Acidi Carbolici 
Menthol - - - - - ää gr. 15 grm. 1*0 
Glycerinum - - - - - ad 3 iv ad c.c. 15*0 

Sig.—The ear drops as directed. 
Use.—Sedative in cases of otalgia. 

MEDICATED E A R DROPS IN CASES OF M I D D L E - E A R SUPPURATION. 

R Sol. Hydrogenii Peroxidi (10 vols.) - c.c. 300 
Sig.—Ten drops to be instilled and left for two or three minutes 

before syringing. 

R Acidi Borici - - - - - gr. 10 grm. 0*6 
Spirit. Rectificati - - - - § j c.c. 30*0 

Sig.—Ten drops to be instilled after the meatus has been syringed 
and then dried out with cotton mops. 

R Sol. Hydrogenii Peroxidi (10 vols.) 
Spirit. Rectificati - - - - aa §ss c.c. 15*0 

Sig.—Dry out the meatus with cotton mops and then instil ten 
drops of the solution. 

Guttce Acidi Salicylici.— 
R Acidi SaUcyUci - - - - gr. 10 grm. 0*6 

Spirit. Rectificati - - - - § j c.c. 30*0 
Sig.—Instil ten to twenty drops after syringing and drying 

out the meatus. 
Use.—In cases of cholesteatoma. 
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CaloVs Solution.— 
Ε Paraffini Liquidi (B.P.) - - - §ij4-3iss grm. 70 

Sterilize by boiling for 30 minutes ; allow to cool, and add in order— 
Creasoti - - - - 11175 grm. 5 
Guaiacolis - - - - - n\15 grm. 1 
lodoformi (sterile) - - - - gr. 150 grm. 10 
^theris - - - - - § j grm. 30 

Sig.—After the daily cleansing of the external meatus, 10 drops 
of Calot's solution are instilled and forced into the deeper parts 
of the middle ear by tragal pressure. 

W A X IN THE E X T E R N A L MEATUS. 
Ε Sodii Bicarbonatis - - - - gr. 10 grm. 0 6 

Aquam - - - - - ad §j ad c.c. 30*0 
Use.—Ear drops to be used before syringing the ear for wax. 

PARACENTESIS T Y M P A N I : INCISION OF THE D R U M H E A D . 
Blegvad's Drops.— 
Β Cocainae Hydmchloridi 

Acidi Salicylici - - - - ää 3j grm. 4*0 
Spirit. Rectificati - - - - 3ij c.c. 8-0 

Sig.—The solution to be applied on small pledgets of cotton-wool 
packed against the drumhead for twenty minutes before 

paracentesis. 

Bonain^s Mixture.— 
Β Menthol | 

Acidi Carbohci I - - - ää p. aeq. 
Cocainae Hydrochloridi ) 

Sig.—To be applied on small pledgets of cot ton-wool packed against 
the drumhead. 

LOTIONS FOR SYRINGING THE E A R IN A C U T E OR CHRONIC M I D D L E - E A R 
SUPPURATION. 

Ε Sol. Acidi Borici Sterilis (ad saturandum) - q.s. 
Sig.—For syringing the ear : use lukewarm. 

Use.—In cases of acute or chronic suppurative otitis media. 

Β Lysol - - - - - §iv c.c. 120Ό 
Sig.—Put half a teaspoonful of lysol in a pint of lukewarm sterile 

water and syringe ear. 
Use.—In chronic suppuration. 

Lotto Hydrargyri Perchloridi.— 
Ε Hydrargyri Perchloridi - - - gr. ^ grm. 001 

Aq. Destillatam - - - - ad §j ad c.c. 300 
Sig.—To be mixed with an equal quantity of sterile warm water to 

make a lotion for syringing the ear ; a glass syringe 
should be used. 

Use.—Antiseptic. 

A U R A L GRANULATIONS, 

Ε Acidi Chromici - - - - q.s. 
Sig.—Use as crystals fused on a silver probe. 

Ε Acidi Trichloracetic! - - - - q.s, 
Sig.—TO be applied by means of a small pledget of cotton-wool 

on a probe. 
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THE EAU—contd. 
INSUFFLATIONS IN CASES OF M I D D L E - E A R SUPPURATION 

WITH L A R G E PERFORATION. 
Insufflatio lodoformi,— 
R Pulv. lodoformi - - - - 3j grm. 4*0 

Pulv. Acidi Borici - · - - 3iij grm. 12*0 
M. 

Sig.—A little of the powder to be blown on to the inner tympanic 
wall with an aural insufflator. 

Use.—Antiseptic. 

Insufflatio Acidi Bond.— 
Ε Pulv. Acidi Borici - - - - q.s. 

Sig.—A little of the powder to be blown on to the tympanic wall 
with an aural insufflator. 

Use.—Mild antiseptic. 
Ε lodi Resublimati - - - - gr. 3*6 grm. 0 2 1 6 

Pulv. Acidi Borici - . . . ad. § j grm. 0*30 
Sig.—Iodine 0*75 per cent in boric powder; use in a powder 

blower as directed. 
Rub down the iodine with a few drops of spirit, vini rect. until 

solution is effected, and gradually incorporate the finely powdered 
boric acid. The preparation should be freshly prepared and kept 
in a well-closed container to avoid, as far as possible, loss of iodine 
by volatilization. 

CHRONIC SUPPURATION IN THE EUSTACHIAN T U B E 
(TUBORRHCEA). 

^ Ä T I L L A T . STERIUS } *Ο 5 0 % - JiJ C . C . 8-0 

Sig.—The solution may be injected through the Eustachian 
catheter with the aid of a Pravaz syringe and Politzer bag, 
or it may be instilled into the external acoustic meatus and 
then driven into the tube by using the Politzer bag as in 
testing for labyrinth fistula. 

Gutice Protargol.— 
R Protargol - - - - - gr. 24 grm. 1*5 

Aq. Destillatae Sterilis - - - 3^^ c.c. 15Ό 
Sig.—As above. 

F O R LOCAL AN^ISTHESIA PRELIMINARY TO OSSICULECTOMY, R E M O V A L OF A N 
A U R A L POLYPUS, OR THE SCHWARTZE MASTOID OPERATION. 

Ε Sol. Novocainae Hydrochloridi (1 %) - TT\60 c.c. 3 5 
Liq. Adrenahni Hydrochloridi - - Tl\4 c.c. 0*25 
Sol. Sodii Chloridi (0*75%)- - - ad 3iv ad c.c. 150 
Sisi.—For infiltration anaesthesia by Neumann's method. {See p. 352.) 

E A R DROPS FOR U S E AFTER THE R A D I C A L MASTOID OPERATION W H E N NO 
SKIN GRAFT HAS BEEN A P P L I E D . 

Ε 'Scarlet Red' - - - - gr. 20 grm. 1-25 
Spirit. Rectificati - - - - § j c.c. 300 

Sig.—Twenty drops to be instilled into the operation cavity. 
Use.—To promote epithelialization. 

Ε 'Brilliant Green' ) i_inon 
Sol. Allantoin (0*25%) j ^ 

Sig.—Twenty drops to be instilled into the operation cavity 
after cleansing. 

Use.—To promote epitheliahzation. 
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T INNITUS AND V E R T I G O . 

Mistura Potassii Bromidi,— 
Ε Potassii Bromidi - - - 5ij to gj grm. 8-0 to 320 

Spirit. Ammoniae Aromatici - - ^iv c.c. 15*0 
Aq. Camphorae - - · ad gvi ad c.c. 1800 

Sig.—A tablespoonftil (16 c.c.) to be taken largely diluted 
with water as ordered. 

Use.—Sedative. 
Mistura Acidi Hydrobromici.— 
Ε Acidi Hydrobromici Diluti - ' 3vj to 3xij c.c. 250 to 500 

Aq. Chloroformi - - - ad §vj ad c.c. 180*0 
Sig.—A dessertspoonful to a tablespoonful (8 to 16 c.c.) to be 

taken thrice daily after meals, freely diluted with water. 

Use.—Sedative—in cases of tinnitus. 

Mistura Acidi Hydrobromici cum Quinina.— 
Ε Acidi Hydrobromici Diluti - - - . 3"j c.c. 12*0 

Quininge Sulphatis - - - - gr. 6 grm. 0*4 
Spirit. Chloroformi - - - - 3j c.c. 4 0 
Aquam - - - - - ad §vj ad c.c. 1800 

Sig.—A dessertspoonful to a tablespoonful (8 to 16 c.c.) 
thrice daily after meals. 

Use.—In cases of vertigo. 
Ε Potassii lodidi - - - gr. 60 grm. 4 0 

Potassii Bromidi - - - - gr. 120 grm. 8 0 
Tinct. Jaborandi - - - - Π\180 c.c. 12-0 
Syr. Glycerophosphatis - - - §iij c.c. 100*0 
Aq. Aurantii Floris - - - - ad | v j ad c.c. 180*0 

Sig.—A tablespoonful (16 c.c.) thrice daily after meals. 
Use.—In cases of tinnitus and giddiness. 

Ε Sodii Nitritis - - - - gr. 24 to 48 grm. 1*5 to 3Ό 
Aq. Destillatam - - - ad §iij ad c.c. 90*0 

Sig.—A teaspoonful (4 c.c.) for a dose. 
Use.—In cases of tinnitus and giddiness with high blood-pressure. 

Ε Salol - - - - - gr. 5 to 10 grm. 0*3 to 0 6 
Ft. pulv., mitte tales 12. 

Sig.—One powder thrice daily. 
Use.—In cases of tinnitus and giddiness associated with intestinal 

toxaemia. 

Ε Sodii Sulphocarbolatis - - - 3ij g ™ . 8*0 
Aq Destillatam - - - - ad Jvj ad c.c. 180*0 

Sig.—A tablespoonful for a dose. 
Use.—In cases of tinnitus and giddiness associated with intestinal 

toxaemia. 

Ε Hydrargyri Perchloridi - - - gr. grm. 0 001 
Sacchari Lactis - - - gr. 1 grm. 0*064 
Excipientis . - - - -q.s. ad gr. 3 ad grm. 0*2 

Ft. pil., mitte tales 60. 
Sig.—One pill night and morning for a month. 

Use.—In cases of tinnitus. 
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— cerebellar, otit ic - - 3 7 5 , 3 7 8 
— ex tradura l , otit ic - - 3 6 8 , 3 8 6 
— of frontal lobe in nasa l sinusitis - 9 5 
— l a r y n x . . . . . 177 
— lung, b r o n c h o s c o p y in - - 2 3 6 
— oesophagus . . . . 2 4 8 
— orbital , compl i ca t ing nasa l s inu­

sitis - - - - 9 3 , 9 6 
— peritonsi l lar - - - 1 1 2 , 131 
— p h a r y n g e a l , s e c o n d a r y t o otit ic 

m e d i a . . . . 1 2 0 , 3 4 4 
— re tropharyngea l - - 1 0 8 , 1 1 9 
— of septuni nasi . . . . 3 2 
— subpetrous . . . . 3 4 4 
— of t e m p o r a l lobe , otit ic - 3 7 5 , 377 
A c c e s s o r y sinuses (see Paranasa l 

Sinuses) 
Ace l lu lar m a s t o i d - - - 2 6 3 , 3 3 5 
A c e t a t e o f a l u m i n i u m in boi ls o f ear 3 1 7 

i n f l a m m a t i o n of acoust ic 
m e a t u s . . . . 3 1 7 

A c e t y l e n e insufflated into spinal 
canal in mening i t i s - - 3 7 4 

A c h a l a s i a o f cardia - - 2 4 1 , 2 4 6 
A c o n i t e in acute tonsil l i t is - - 131 
A c o u m e t e r tes t in deafness - - 2 7 7 
A c o u s t i c m e a t u s , external , a n a t o m y 2 5 5 

atresia o f - - 3 1 3 , 3 2 0 
condensat ion a n d rarefac­

t ion o f air in- - - 2 9 7 
dermat i t i s o f - - 3 1 8 , 321 

— — o i n t m e n t s for - - 4 4 1 
— — — diñuse i n f l a m m a t i o n of - 3 1 7 
— •— — exostoses of - - - 3 2 1 

foreign bodies in - - 3 1 9 
— fungi in - - - - 3 1 8 

— — — furunculosis o f - - 3 1 6 
— — — introduct ion o f drugs into 3 1 0 

keratosis o b t u r a n s o f - 3 1 9 
m a l i g n a n t disease o f - 4 1 0 

— w a x in - - - - 3 1 8 
— — — — f o r m u l a for - - 4 4 3 
A c o u s t i c nerve {see E i g h t h N e r v e 
A c t i n o t h e r a p y {see F i n s e n L i g h t 

H e h o t i i e r a p y ; E t € . ) 
A d a m on chronic otit is m e d i a -
— Ozaena . . . . 
A d a m ' s apple . . . . 
A d a m s o n on lupus of p h a r y n x 
Adeno id i t i s . . . . 
A d e n o i d s . . . . 
— a n a t o m i c a l posi t ion -
— diagnosis . . . -
— enlarged tonsils w i t h -

1 4 8 

31 
3 4 5 

4 1 
1 5 6 
1 2 9 
1 7 6 
1 4 9 

11 
151 
1 3 3 

2 5 , 

PAGE 
- 1 4 9 

2 7 , 1 5 0 
1 5 3 
121 
151 
1 4 9 
1 5 0 
1 4 9 
151 
2 1 5 
1 5 5 
3 9 3 

A d e n o i d s , e t io logy -
— facies in -
— haemorrhage after r e m o v a l o f 
— n a s o p h a r y n g e a l abscess a n d 
— pa lpat ion of n a s o p h a r y n x in 
— p a t h o l o g y . . . . 
— rhinoscopic appearances 
— s y m p t o m s - - - . 
— technique of r e m o v a l 
A d e n o m a o f l a r y n x 
— n a s o p h a r y n x 
A d h e s i v e process , chronic 
A d r e n a l ex trac t in Meniere ' s s y n 

d r o m e . . . . 4 2 1 , 4 2 2 
— — otosclerosis - -
Adrena l in in acute septic pharyng i t i s 
— a n d cocaine in acute nasa l sinusitis 
— in Meniere 's s y m p t o m c o m p l e x 
— nasa l a l lergy 
— a n d n o v o c a i n {see N o v o c a i n ) 
A d r i a n on t h e o r y o f hear ing 
A f t e r - n y s t a g m u s 
A g g e r nasi , a n a t o m y 
A g r a n u l o c y t i c ang ina 
A i d s to hearing 

A i r insufflated into spinal canal in 
mening i t i s - -

— sinuses {see Paranasa l Sinuses) 
Air-cel ls connec ted w i t h midd le - ear 

cleft . . . . 
A i r - c o n d u c t i o n in hearing tests 
Air -passages {see L a r y n x ; E t c , ) 
Alse nas i , a n a t o m y - - -
A l a r cart i lages , greater a n d lesser 
A l b r e c h t on m a s t o i d t e m p o r a l b o n e 
A l c o h o l in e t io logy o f chronic p h a r y n g 

itis 
rhinit is -

— — deafness 
laryngit i s 
neuroses o f p h a r y n x 
p a c h y d e r m i a laryngis 

— inject ions in neuralgia o f p h a r y n x 
^ t o p r o d u c e p r o l o n g e d anses 

thes ia o f l a r y n x 
— interdic ted in laryngea l affections 

1 7 4 , 1 8 3 
— — Meniere 's s y m p t o m c o m p l e x 4 2 1 
— — otosclerosis - - - . 
— — rupture o f d r u m h e a d 
— m e n t h o l in, in acute nasal s inu­

sitis 
A l e x a n d e r on atresia of acoust ic 

m e a t u s . . . . 
— aural anaesthesia 
— curettes o f 
— on labjTinth i t i s -
— m a s t o i d i s m 
— masto id i t i s 

1 7 4 , 

3 9 9 
1 1 9 

6 5 
4 2 2 

5 8 

2 7 5 
2 9 3 

4 , 17 
1 1 9 
4 3 4 

3 7 4 

2 6 4 
2 7 8 

1 
2 

2 6 3 

1 2 2 
39 

4 2 4 
1 8 2 
1 4 6 
1 8 4 
1 4 6 

2 2 6 

3 9 9 
3 2 3 

6 5 

3 1 3 
3 1 1 
3 5 6 
3 6 8 

'328 
3 3 9 
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3 2 9 
3 3 3 
2 8 6 
2 7 4 

A l e x a n d e r on m e n i n g i s m 

— ot i t is m e d i a in chi ldren 
— p h y s i o l o g y o f ves t ibu lar a p p a r a t u s 
— s o u n d conduc t ion 
— syphi l i s o f ear - - 4 0 5 , 4 0 8 , 4 0 9 
A l l e r g y - - , - - - - 5 7 
— bronchia l . . . - -

— in e t io logy o f n o n - s u p p u r a t i v e 
ot i t is m e d i a - - - -

— Meniere ' s s y m p t o m c o m p l e x a n d 

— nasal 
— pol len 
A l u m i n i u m acetate in boi ls o f ear 

i n f l a m m a t i o n o f acoust ic 
m e a t u s . . . . 

A m m o n i u m chloride inhaler in chronic 
laryngit i s . . . . 

pos t -nasa l catarrh -
Anaesthesia {see also N o v o c a i n a n d 

A d r e n a l i n ) 
— for a d e n o i d operat ions 
— of ear . . . . . 

formulae for -
N e u m a n n ' s m e t h o d - 3 1 1 , 3 5 2 

— in e t h m o i d a l l a b y r i n t h operat ions 91 
— l a r y n g o s c o p y (direct) -
— o f l a r y n x -

m e t h o d o f induc ing 
· B o u l a y ' s -

— for m a s t o i d operat ion in diabet ics 
— nasa l s inus operat ions 
— of nose - . -

formulae for -
— for paracentes is t y m p a n i , formulae 

for 
— peroral e n d o s c o p y 
— o f p h a r y n x 
^ in tons i l l e c tomy -
— t r a c h e o t o m y 
A n a t o m y of bronchi 

— ear , ex terna l 
auricle 

external acoust ic m e a t u s 
— t y m p a n i c m e m b r a n e 

internal 
m i d d l e . . . -

E u s t a c h i a n t u b e 
— — — m a s t o i d t e m p o r a l b o n e 

t y m p a n i c c a v i t y 
ossicles, m u s c l e s a n d 

l i gaments 
— e ighth nerve a n d its central con 

nect ions 
— epiglott is -
— e t h m o i d a l cells -
— E u s t a c h i a n t u b e 
— frontal s inus 
— glott i s 
— l a r y n g o p h a r y n x 
— l a r y n x 

b l o o d - s u p p l y 
carti lages 
interior 
l i gaments 

— — l y m p h a t i c s -
musc l e s 

— — n e r v e - s u p p l y 
— p h a r y n g e a l aspect 
— — subglot t i c region 

5 8 

3 2 6 
4 2 2 

57 
5 8 

3 1 7 

3 1 7 

1 8 3 
1 4 9 

151 
3 1 1 
4 4 4 

2 3 2 
2 0 0 
1 7 3 
2 2 6 
3 4 4 

8 4 
3 0 

4 3 8 

4 4 3 
- 2 3 1 , 2 3 2 

1 4 6 
1 3 6 , 1 3 8 , 1 3 9 

2 2 1 
2 2 9 
2 5 5 
2 5 5 
2 5 5 
2 5 6 

2 6 5 , 3 9 4 
2 5 7 
2 5 8 
2 6 2 
2 5 8 

2 6 1 

2 7 1 
1 5 7 

16 
11 
1 5 

1 6 5 
1 0 6 
1 5 6 
1 6 2 
1 5 7 
1 6 4 
161 
1 6 2 
1 5 8 
1 6 3 
1 6 4 
1 6 6 

PAGE 

A n a t o m y of m a x i l l a r y s inus - - 12 

— nasa l c a v i t y , lateral wa l l - - 4 
m e d i a l wall . . . 6 
roof a n d floor . . . 7 

— n a s o p h a r y n x - - - 1 1 , 1 0 6 
— nose , ex terna l . . . . 1 
— oesophagus- . . . . 2 3 0 
— o r o p h a r y n x - - . - 1 0 6 
— paranasa l s inuses - - - 12 
— peroral e n d o s c o p y a n d - - 2 2 8 
— of p h a r y n x - - - 1 1 , 1 0 5 
— s e p t u m nasi . . . . 6 
— spheno ida l s inus 
— tonsi ls . . . 
— trachea 
— v o c a l cords 
A n g i n a , agranu locy t i c 
— L u d o v i c i 
— V i n c e n t ' s -

formulae for -
A n g i o m a of l a r y n x - - - - 2 1 5 
— n a s o p h a r y n x - - - - 1 5 5 
— nose 4 8 
A n g i o n e u r o t i c oedema o f l a r y n x 1 7 7 , 1 7 8 

- 17 
- 106 
- 2 2 8 
- 166 
- 1 1 9 

1 1 8 , 1 1 9 
1 1 4 , 1 2 6 

- 4 3 8 

M a x i f l a r y 

A n k y l o s i s o f cr ico -aryteno id jo in t 
— s tapes , tes ts for -
A n o s m i a - - - - - -
— in ozaena . . . . . 
A n t i m o n y tar tra te in parasi t ic affec­

t ions o f nose 

A n t i p y r i n in acute rhinit is 
A n t i t o x i n in s inus t h r o m b o s i s -
A n t r o - a t t i c o t o m y . . . . 

— in otosclerosis 
A n t r o - c h o a n a l p o l y p u s 
A n t r u m H i g h m o r i {see 

Sinus) 
A p e x o f nose , a n a t o m y -
A p h a s i a , congeni ta l 
— opt ic , in t e m p o r a l lobe abscess 
A p h o n i a , funct ional 
— in phthis is l aryngea -

Apic i t i s 
A p o p l e c t i f o r m t y p e o f deafness 
A p r o s e x i a o f G u y e -
A r g y r o l in acute salpingit is 

— chronic ot i t is m e d i a -
Ar i s to l in chronic otit is m e d i a -
A r m t o n e react ion in e x a m i n a t i o n of 

ves t ibu lar a p p a r a t u s 
Arsen ic in e t io logy o f acute p h a r y n ­

gitis 
— and iron in neuroses o f l a r y n x 

otosclerosis . . . . 
— in lupus o f l a r y n x 
— n e r v o u s c o u g h . . . . 
— V i n c e n t ' s ang ina 
Arsen ica l c o m p o u n d s {see S a l v a r s a n ) 
Arter ies {see B l o o d - s u p p l y ) 
Arter iosc lerot ic deafness -
Arthr i t i s , tonsiUar sepsis a n d 
Artif icial a ids t o hear ing -

— auricle 
— e a r - d r u m s -
— p n e u m o t h o r a x in phthis i s 
A r y t e n o - e p i g l o t t i d e u s , a n a t o m y 
A r y t e n o i d cart i lages , a n a t o m y 
— m u s c l e , a n a t o m y 

paralys i s o f -

1 8 7 
3 9 8 

2 8 
4 2 

5 6 
37 

3 8 8 
3 5 9 
4 0 0 

9 9 

1 

4 3 1 
3 7 7 
2 0 5 
191 
3 4 2 
4 0 7 

1 5 0 . 3 2 5 
- 3 2 4 

3 4 8 
3 4 3 

2 9 6 

1 1 4 
2 0 1 
1 9 9 
197 
2 0 5 
1 1 6 

2 7 5 , 4 2 5 
- 1 3 3 
- 4 3 4 
- 4 3 4 

3 4 9 , 4 3 4 
- 1 9 4 
- 1 5 9 
- 1 5 7 
- 1 5 9 
- 2 1 0 
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A s h c r o f t on saccule 
A s h w o r t h on parasit ic affections o f 

nose - - - -
Aspergillus in acoust ic m e a t u s 

— nasal sinuses 
— nose 
Aspirat ion of m a x i l l a r y sinus in 

chronic suppurat ion 
Aspir in in acute pharyng i t i s -

rhinitis 
tonsil l it is 

— e ighth nerve affected b y 
— for pa in after t o n s i l l e c t o m y 
A s t h m a , formulie for 
— a n d the nose 
A s t h m a t o i d wheeze in cancer o f lung 

foreign b o d y i m p a c t i o n -

Ate lec tas i s , pos t -operat ive 
A t k i n s o n (Miles) on otit ic brain abscess 3 7 5 
Atres ia o f acoust ic m e a t u s - 3 1 3 , 3 2 0 
— choana , congenita l - - 2 3 , 3 3 
A t r i u m m e a t u s nas i . . . 4 
A t r o p h i c laryngit is - - - - 1 8 3 

— pharyng i t i s - - - - 1 2 3 
— rhinitis {see also Ozaena) - - 41 
A t r o p h y , opt ic , compl ica t ing nasal 

sinusitis - • - - 9 3 
A t r o p i n e prior to peroral e n d o s c o p y 

2 3 1 , 2 3 2 
- 138 

PAGF, 
2 8 6 

5 6 
3 1 8 

6 2 
5 6 

7 6 
1 1 4 

37 
131 
4 2 4 
1 3 9 
4 3 7 

58 
2 3 8 
2 5 2 
2 3 6 

t ons i l l e c tomy 
A t t i c o - a n t r o t o m y - . - -
— in otosclerosis - - - . 
A u d i o m e t e r test in deafness 
A u d i t o r y a p p a r a t u s {see also E a r ; 

H e a r i n g ; E t c . ) 
funct ional e x a m i n a t i o n o f 
p h y s i o l o g y - . - . 

— nerve {see E i g h t h N e r v e ) 
- t u b e {see E u s t a c h i a n T u b e ) 

Aur ic le , a n a t o m y -
— artificial . - . . 

— cancer o f -
— congenita l m a l f o r m a t i o n of 
— deformit ies o f -
— dermat i t i s o f - - -
— — o i n t m e n t s for 
— fistula of, congeni ta l -
— frostbi te o f - - -
— h s e m a t o m a o f -
— o u t s t a n d i n g 
— per ichondri t i s o f 
— seborrhceic keratosis o f 
— syphi l is o f -
— tuberculos is o f -
A u t o - i n h a l e r to p r e v e n t phthis is 

larjnigea . . - . 
Auto-insuff lator for l a r y n x - 1 7 2 , 1 9 5 
A u t o p h o n y in acute non- s uppura t ive 

otit is m e d i a - . ~ -
Ave l l i s on congeni ta l stridor 
A v i a t i o n , the ear in . . . 

3 5 9 
4 0 0 
2 8 0 

2 7 6 
2 7 3 

2 5 5 
4 3 4 
4 0 9 
3 1 3 
3 1 4 

3 1 8 , 321 
4 4 1 
3 1 4 
4 0 9 
3 1 4 
3 1 4 
3 1 5 
4 0 9 
4 0 7 
4 0 2 

1 9 4 

3 2 5 
2 0 3 
2 7 3 

BA B I N S K I on otitic cerebellar 
abscess - - - - 3 7 9 

Baci l lus , Fr iedländer 's , otitis m e d i a 
due to - - - - - 3 3 5 

— fusiformis in V incent ' s angina 
1 1 5 , 126 

Bac i l lus , Klebs-Löf f ler , in fibrinous 
rhinitis - - . - . 

— — foreign bodies in nose a n d 
— K o c h ' s , in phthis is l aryngea 
Bactersemia, otit ic - - . . 
B ac ter io logy o f acute puru lent otit is 

m e d i a -
— nasal sinusitis 
— Ozaena 
— septic pharyngi t i s 
— tonsill itis -
— V i n c e n t ' s ang ina 
B a g i n s k y ' s ' ozaena laryngis ' 
B a l a n c e {see also V e r t i g o ) 
— m e c h a n i s m m a i n t a i n i n g 
— percept ion of s o u n d a n d 
Bal lance on facial paralys is 

— fractures of skull 
Bal lenger 's gui l lot ine for tonsi l lec­

t o m y 
— knife in operat ion for d e v i a t e d 

s e p t u m . . . . 
B á r á n y , device of, for r e m e m b e r i n g 

posi t ion of semicircular canals 

— noise a p p a r a t u s o f 
in labyr inth i t i s 
s imula ted deafness 

•— on n y s t a g m u s -
— operat ion in otosclerosis 
— po int ing tes t o f -

in otitic cerebellar abscess 
— s y n d r o m e of 
— on syphil is of ear 
— ves t ibular a p p a r a t u s -
Barlat ier on l a r y n g o s t o m y 
B a s e of nose , a n a t o m y -
B a t h , electric-l ight, in acute nasal 

sinusitis 
B a t h i n g in e t io logy of otit is m e d i a 
B a y e r on influenzal otit is m e d i a 
B e c k on effect o f sa lvarsan on hear ing 

— otit ic t e m p o r a l lobe abscess 
— syphil is of ear 
— tubercu lous otit is m e d i a 
Beil in on acoust ic t u m o u r s 
B e n z y l c innamic ester in phthis is 

laryngea - -
B e z o l d - E d e l m a n n tuning- forks , etc 
Bezo ld ' s masto id i t i s 
— tr iad in otosclerosis 
B i c a r b o n a t e of soda in acute p h a r y n 

gitis - - - - 1 1 4 
tonsill itis 

hyper troph ic rhinit is 
— — laryngit is s icca 

w a x in ear -
Bichlor ide o f m e r c u r y in chronic 

otit is m e d i a -
Biechele on fractures o f pe trous bone 
Bifid u v u l a . - . -
B i s m u t h in syphil is of ear 
— — p h a r y n x 
— use w i t h bronchoscope 

B lackwe l l on ex tradura l abscess 
B l a k e ' s snare - - -
— — for nasa l po lyp i 
B lakes l ey ' s forceps for nasal p o l y p i 

PAGE 

— — — sinus operat ions 

3 2 8 
61 

- 41 
- 118 
- 1 3 0 

1 1 5 , 1 2 6 
- 1 8 4 

- 2 8 2 
- 2 8 6 
- 3 6 0 
- 4 1 6 

137 

3 5 

2 8 7 
2 7 7 
3 6 5 
4 3 1 
2 9 3 
3 9 9 
2 9 1 
3 7 9 
371 
4 0 7 
2 8 1 
187 

1 

6 5 
3 2 7 
3 3 4 
4 2 4 
3 8 0 
4 0 8 
4 0 2 
4 2 7 

1 9 6 
2 8 0 
3 3 7 
3 9 8 

1 1 5 
131 

4 0 
1 8 4 
3 1 9 

3 4 8 
4 1 3 
1 1 2 
4 0 9 
127 
2 3 7 
2 3 9 
3 6 9 
3 5 2 

4 6 
47 

6 7 , 7 0 , 8 5 

38 
5 5 

1 8 9 
3 8 8 
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PAGE 

Bleeding {see also E p i s t a x i s ; Haemor­
rhage) 

— area o f s e p t u m nasi - - 7 , 9, 5 4 
B l e g v a d ' s drops for anaesthesia o f ear 

3 1 1 , 3 2 7 , 3 5 2 
f o r m u l a for - - - - 4 4 3 

Bl is ters in ear in myr ing i t i s - - 3 2 3 
— t r e a t m e n t of non- suppurat ive 

otit is m e d i a . . . . 3 2 7 
t inni tus - - - 4 0 0 , 4 2 2 

B l o o d diseases , ep i s tax i s in - - 5 4 
haemorrhage f ro m p h a r y n x 

a n d 1 4 3 
— infect ions , ot it ic - - - 3 8 8 
— — otosclerosis a n d - - - 3 9 7 
B l o o d - c l o t m e t h o d of heal ing after 

S c h w a r t z e operat ion - - 3 4 2 
— uric ac id in, deafness due to - 4 2 6 
B l o o d - c o u n t in mas to id i t i s - - 3 3 9 
— otitic bacteraemia - - - 3 8 9 
— s inus t h r o m b o s i s - - - 3 8 5 
B l o o d - s e r u m tes t in phthis is l aryngea 1 9 3 
B l o o d - s t r e a m , nasa l s inus infect ion 

v ia , in scarlet fever - - 61 
— tubercu lous infect ion of ear v i a - 4 0 2 
B l o o d - s u p p l y o f ex terna l nose - 3 
— l a b y r i n t h 2 7 0 
— l a r y n x 1 6 2 
— nasa l c a v i t y - - - - 10 
— s e p t u m nasi - - - 7 , 9 
— tons i l s 107 
— t y m p a n i c c a v i t y - - - 2 6 1 
— — m e m b r a n e . . . . 2 5 7 
Bo i l s in ear - - - - - 3 1 6 

local a p p h c a t i o n s for - - 4 4 2 
— nasa l ves t ibule - - - - 3 3 
B o k a i on re t ropharyngea l abscess - 121 
B o n a i n ' s m i x t u r e for aural anaesthesia 

3 1 1 , 4 4 3 
B o n e a n d cart i lage in tonsi l region 1 4 0 
— changes in otosclerosis - - 3 9 5 
B o n e - c o n d u c t i o n in hearing tes ts - 2 7 8 
— syphi l i s o f ear - - - . 4 0 8 
B o n e s , e t h m o - t u r b i n a t e d - - 4 
— i n v o l v e m e n t of, in ot i t is m e d i a 3 3 8 
— o f nose , a n a t o m y . . . i 

fractures a n d dis locat ions o f 32 
— s e p t u m nas i . . . . 6 
B o n y cochlea , a n a t o m y - - - 2 6 9 
— l a b y r i n t h , a n a t o m y - - - 2 6 6 
B o r a x in hyper troph ic rhinitis - 4 0 
Bor ic ac id in chronic otit is m e d i a - 3 4 3 
— lot ion for syr inging ear - - 3 0 9 
Borog lycer ide a n d glycerin in acute 

tonsil l it is - - - - 131 
Boug ies in card iospasm - - 2 4 6 , 2 4 7 
— E u s t a c h i a n catheter izat ion - 3 0 9 
— oesophageal - - - - 2 3 9 
— Schröt ter ' s , in lupus o f l a r y n x - 197 
— — perichondrit i s of l a r y n x - 187 
B o u l a y ' s m e t h o d of inducing anaes­

thesia of l a r y n x - - - 2 2 6 
Bourgeo i s o n electrical test of ves t i ­

bular a p p a r a t u s - - - 2 9 7 
B o y l e - D a v i s gag in tons i l l e c tomy - 1 3 9 
Bra in abscess f r om nasa l sinusitis - 9 4 

otitic 3 7 5 
— — — pulse a n d t e m p e r a t u r e in 

3 7 3 , 3 7 7 

N . T . 

PAGE 
B r a i n , b o d i l y m o v e m e n t s a n d - 2 9 8 
— hernia o f 381 
— t u b e r c u l o m a s o f - - - 4 0 4 
B r a m w e l l ( E . ) on hys ter ica l deafness 4 2 9 
— t e m p o r a l l obe abscess - - 3 7 8 
B r a y on a l lergy - - - - 57 
— a n d W e ver on hear ing - - 2 7 5 
B r e a t h i n g exercises in adeno ids 1 5 1 , 1 5 3 
— t h r o u g h m o u t h , effects o f 2 7 , 1 5 0 
Breuer on ves t ibu lar a p p a r a t u s - 2 8 0 
Br idge o f nose , a n a t o m y - - 1 

depressed - - - 3 2 , 5 0 
B r i s o t t o on syphi l i s o f ear - - 4 0 9 
B r o m i d e s in exp los ion dea fnes s - 4 1 6 
— laryngea l ver t igo - - - 2 0 4 
— l a r y n g i s m u s s tr idulus - - 2 0 1 
— Meniere 's s y n d r o m e - - - 4 2 2 
— n e r v o u s c o u g h - - . - 2 0 5 
— otosclerosis - - - 3 9 9 , 4 0 0 
B r o n c h i , a n a t o m y . - - - 2 2 9 
— diseases o f - - - - 2 3 5 
— foreign bod ie s in - - - 2 5 0 
Bronch ia l a l l ergy . . . . 5 8 
Bronchiectas i s , b r o n c h o s c o p y in 2 3 4 , 2 3 6 
B r o n c h o s c o p y a n d t r a c h e o s c o p y - 2 3 4 
B r o w n ( C r u m ) on ves t ibu lar a p p a r a ­

tus - - - - 2 8 0 , 2 8 7 

B r o w n ( G r a h a m ) on m a s t o i d i t i s - 3 3 5 
Bruises of l a r y n x - . - - 2 2 4 
B r ü n i n g s ' a p p a r a t u s for p r o d u c i n g 

caloric n y s t a g m u s - - - 2 9 5 
— e lectroscope for perora l e n d o s c o p y 2 2 7 
B r u n n e r on otosclerosis - - - 3 9 6 
B u l b o c a p n i n e in Meniere ' s s y m p t o m 

c o m p l e x . . . . 4 2 2 
B u l l a e t h m o i d a l i s - - - 5 , 1 4 , 4 2 

— frontaUs 17 
Burger ' s ' d a n g e r o u s area ' o f n o s e - 4 7 
' B u r i e d ' tonsi ls - - - 1 0 7 , 1 3 4 
Burrs , T i l l ey ' s f ronta l s inus - - 84 
B u x t o n ( D u d l e y ) on V i n c e n t ' s a n g i n a 1 1 6 

p A C O S M I A 
^ Cairns on t e m p o r a l l obe 

2 8 

Caisson disease . . . . 
Ca lcareous m a s s e s in nose 
C a l c i u m chlor ide or b r o m i d e in 

otosclerosis - - - - 3 9 9 
Calculus o f tonsi l - - - - 1 4 0 
C a l d w e l l - L u c opera t ion in d e n t o -

antra l c y s t s - - - 9 9 
on m a x i l l a r y s inus - - 8 5 

C a l o m e l in acute p h a r y n g i t i s - - 1 1 4 
sept ic pharyng i t i s - - 1 1 8 
tonsil l i t is - - - - 1 3 1 

— Meniere ' s s y m p t o m c o m p l e x - 4 2 1 
— q u i n s y 1 3 2 
Caloric n y s t a g m u s - - - - 2 9 5 
— te s t in e x a m i n i n g ves t ibu lar 

a p p a r a t u s - - - - 2 9 5 
labyr inthi t i s - - - - 3 6 5 

Calot ' s so lut ion in chronic ot i t is 
m e d i a 3 4 8 
f o r m u l a - - - - 4 4 3 

Canal s , semicircular {see Semic ircular 
Canal s ) 

Cancer o f ear - - - - - 4 0 9 

29 

3 7 8 
4 1 7 

5 6 
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- 1 9 2 
2 1 5 , 2 1 8 

2 1 5 

1 4 4 , 2 1 5 , 
m a x i l l a r y 

Cancer of l a r y n x 
extrinsic 
intrinsic 

— —- t r e a t m e n t 
— lung -
— n a s o p h a r y n x 
— nose -
— oesophagus 
— paranasa l sinuses 
— p h a r y n x 
Canfield's operat ion 

sinus 
Canine fossa a n d ridge 
— — route in m a x i l l a r y sinus 

operat ions 
Carbol ic ac id in g lycerin in acute 

purulent ot i t is m e d i a -
salpingit is -
tonsi l l i t is -

— — a n d iodine in syphi l is o f 
p h a r y n x . . . . 

Carbol ized resin after tons i l l e c tomy 
C a r b o n arc l a m p in nasa l diseases -

— d iox ide inhalat ion in nasal a l lergy 
s n o w in keratos is o f auricle -

— tetrachloride in c h o l e s t e a t o m a -
C a r c i n o m a {see Cancer ) 
Card iospasm - - - - 2 4 1 , 2 4 6 
Caries o f the ossicles - - - 3 5 4 

— t e m p o r a l b o n e - - - 3 5 4 , 3 5 5 
Car l sbad salts in chronic pharyng i t i s 122 

neuroses of l a r y n x 
pos t -nasa l catarrh 

Cart i lage(s ) , auricular, a n a t o m y 
— o f ex terna l nose 
•— larynx . . . . . 
— s e p t u m nasi . . . . 

— in tonsi l region . . . . 
Catarrh o f m i d d l e ear , chronic 
• d r y . . . . 

s e r o m u c o u s 
— nasa l , acu te , salpingit is w i th 

formulas for . . . -

— post -nasa l , chronic 
— a n d suppurat ion in nasal s inuses 

{see Paranasa l Sinuses) 
Catarrhal laryngit i s , chronic 
— otit is m e d i a , acute 
— pharyng i t i s , s imple 
— tonsil l it is , acute 
Catheter izat ion of E u s t a c h i a n t u b e 

{see also Inf la t ion) 
— frontal s inus 
Caust ic l iquids , stricture o f oesopha 

g u s f rom swal lowing 
— p o t a s h in chronic tonsil l it is 
Cauter izat ion in diseases o f ear 

— epis taxis 
— o f granulat ions o f ear 
— in haemorrhage f rom p h a r y n x 
— hyper troph ic pharyng i t i s -
— laryngeal affections -
— lupus of l a r y n x -

nose 
p h a r y n x 

— nasa l a l lergy 
— phthis is laryngea 
— syphi l i s o f p h a r y n x -
— tuberculos is o f nose 

1 7 4 
2 3 8 
1 5 5 

4 9 
2 4 3 
103 
2 1 8 

87 
13 

8 5 

3 3 0 
3 2 4 
131 

127 
139 

31 
58 

4 0 9 
351 

201 
149 
2 5 5 

1 
157 

2 , 6 
1 4 0 
3 9 2 
3 9 4 
3 2 4 
3 2 4 
4 3 6 
148 

182 
3 2 4 
1 2 2 
1 3 0 

3 0 6 
78 

2 4 3 
1 3 5 
311 

5 5 
3 5 2 
1 4 3 
123 
173 
197 

5 2 
1 2 9 

5 8 
1 9 5 
127 

5 2 

PAGE 

5 9 
3 1 8 
4 4 3 

2 9 2 
1 2 5 
2 0 4 
2 6 3 
3 4 5 
3 3 5 
4 0 9 

9 3 

1 1 3 
4 3 3 
3 3 3 
1 2 0 
4 0 6 

127 

1 8 3 
1 4 9 
1 8 3 
1 2 3 
2 0 6 
1 4 9 

C a v e r n o u s s inus t h r o m b o s i s - - 3 8 4 
— in nasa l s inus disease - 9 5 

C a v u m nasi {see N a s a l C a v i t y ) - 4 
Cells a t a p e x o f pe trous p y r a m i d of 

t e m p o r a l b o n e , i n f l a m m a t i o n of 3 4 2 
Cellulae conchales , a n a t o m y - - 17 
— e thmoida le s {see E t h m o i d a l Cells) 
Cellular m a s t o i d - - - 2 6 3 , 3 3 5 
Cellulitis o f n e c k - - - 1 1 8 , 1 1 9 
Celluloid auricles as a ids to hearing - 4 3 4 
' Central analys is ' t h e o r y o f hearing 2 7 5 
Cerebel lar abscess , ot it ic - 3 7 5 , 3 7 8 

— lesions, ves t ibu lar a p p a r a t u s a n d 2 9 8 
Cerebe l lum, hernia o f - - - 3 8 1 
Cerebrospinal fluid changes in m e n i n 

gitis . . . . 3 6 9 , 3 7 3 
— rhinorrhoea 
C e r u m e n in ear 

f o r m u l a for -
Cervical {see N e c k ) 
Chair for ro ta t ion tes t 
Chancre o f tonsi l 
C h a r c o t on laryngea l vert igo -
Cheat le on a n a t o m y of m i d d l e ear 

— chronic otit is m e d i a -
— m a s t o i d process -
— syphi l is o f ear 
C h e m o s i s o f c o n j u n c t i v a c o m p l i c a t 

ing chronic s inusit is 
Chi ldren, effect o f nasa l obs truct ion 

on - - - - 2 7 , 1 5 0 
— e x a m i n a t i o n o f t h r o a t in -
— m i n o r degrees of deafness in 
— otit is m e d i a in -
— re tropharyngea l abscess η -
— syphi l i s o f ear in - - -
Chlorate of p o t a s h a n d lot io n igra in 

syphi l is o f p h a r y n x 
Chloride of a m m o n i u m inhaler in 

chronic laryngit i s 
— pos t -nasa l catarrl i 

— zinc in chronic laryngit is -
pharyng i t i s - - 1 2 2 , 

— — funct ional a p h o n i a 
pos t -nasa l catarrh 

Chloroform a n d w a t e r s p r a y s in 
peenash . . . . 5 6 

Choanae, a n a t o m y - - - - 11 
— congeni ta l atresia o f - 2 3 , 3 3 
— p lugg ing of, in ep i s tax i s - - 5 5 
— po lyp i o f 9 9 
C h o l e s t e a t o m a . . . . 3 5 0 
— c ircumscr ibed labyr inthi t i s associ­

a t e d wi th - - - - 3 6 2 
— local appl icat ion for - - - 4 4 2 
C h o r d a t y m p a n i n e r v e , a n a t o m y - 2 6 2 
Chordi t i s fibrinosa - - - - 1 7 5 
— tuberosa 1 8 4 
— vocal is hyper trophica inferior - 1 8 2 
C h r o m i c ac id {see C a u t e r i z a t i o n ) 
Cicatr ix o f t y m p a n i c m e m b r a n e - 3 0 5 
C iharv act ion wi th in n o s e , i m p o r t a n c e 

o f 2 6 
Circumscr ibed labyrinthi t i s - 3 6 2 , 3 6 4 
— serous mening i t i s in cranial fossae 371 
Cisternal punc ture in mening i t i s - 3 7 3 
C l a m p , haemostatic , after tonsi l lec­

t o m y 1 4 0 
Cleft pa la te , s u b m u c o u s - - - 111 
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C l e r g y m a n ' s sore t h r o a t -
Cl imacter ic , paraesthesia o f p h a r y n x 

at . . . . ' 
C l imat ic a n d spa t r e a t m e n t in nasal 

PAGE 

122 

1 4 6 

31 

21 
37 

6 5 
1 7 3 

3 0 , 31 
2 3 1 , 2 3 2 

- 31 

Cocaine , act ion on e n g o r g e m e n t o f 
inferior concha 

— in acute rhinitis 
— a n d adrenal in in acute nasa l 

sinusitis 
— anaesthesia of l a r y n x -

nose 
— — in peroral e n d o s c o p y 
— in tox ica t ion 
— in neuralgia o f p h a r y n x - - 1 4 6 
Cochlea , b o n y , a n a t o m y - - - 2 6 9 
— e x a m i n a t i o n of {see also D e a f n e s s ) 2 7 6 
— e x p e r i m e n t a l w o r k on p h y s i o l o g y 

of 2 7 5 
— ex t i rpat ion of, in Meniere 's s y n -

d r o m e . . . . 4 2 3 
— m e m b r a n o u s , a n a t o m y - 2 6 9 , 2 7 0 
— W i l k i n s o n ' s mechan ica l m o d e l 

of 2 7 4 
Cochlear a p p a r a t u s {see also L a b y ­

r inth) 
— — in acoust ic t u m o u r s - - 4 2 7 
— — congeni ta l syphi l i s - - 4 0 7 
— — e x a m i n a t i o n of - - - 2 9 1 
— n e r v e , a n a t o m y a n d central 

connect ions - - - - 2 7 1 
Cod- l iver oil in l a r y n g i s m u s stri­

du lus 2 0 2 
lupus o f l a r y n x - - - 1 9 7 

Coffee in terd ic ted in Meniere ' s s y m ­
p t o m c o m p l e x - - - 4 2 1 
otosclerosis . . . . 3 9 9 

C o l d air a p p a r a t u s to p r o d u c e n y s t a g ­
m u s 2 9 6 

— in e t i o logy o f herpes zoster 
auricularis . . . . 4 2 3 

— — Meniere ' s s y n d r o m e - - 4 1 9 
— the h e a d {see Rh in i t i s ) 
Col lapse o f lung, pos t -opera t ive - 2 3 6 

nasal 
- 9 4 
- 4 1 7 

2 9 7 , 3 1 2 
4 
4 

- 4 9 
7, 2 5 , 4 0 

Colour vis ion i m p a i r e d 
s inusit is 

Compressed-a i r il lness 
Compres s ion n y s t a g m u s 
Conchae e t h m o i d a l e s 
— nasa l , a n a t o m y -

cys t s o f 
— — m u c o u s m e m b r a n e of 

rhinoscopic appearances 2 1 , 2 3 , 2 4 
in hyper troph ic rhin­

itis - - -
C o n c h a l cells -
C o n c h o t o m y in chronic h y p e r t r o p h i c 

rhinit is . . . . 
— diagnos is o f spheno ida l s inusit is -
— v a c u u m frontal h e a d a c h e -
Condensa t ion a n d rarefact ion of air 

in acoust ic m e a t u s - 2 9 7 , 3 1 2 
Congeni ta l abnormal i t i e s o f p h a r y n x 1 1 2 
— aphas ia 4 3 1 
— atresia of c h o a n a - - 2 3 , 3 3 
— d e a f - m u t i s m - - - 4 0 5 , 4 3 1 

e n d e m i c - - - - 4 1 3 
sporadic - - - - 4 1 1 

— defects of l abyr in th - - - 4 1 1 

4 0 
81 

1 0 3 

PAGE 

Congen i ta l fistula o f ear - - 3 1 4 
— insufficiency o f pa la te - - 1 1 1 
— m a l f o r m a t i o n of auricle - - 3 1 3 
— m e a t a l atresia - - - 3 1 3 , 3 2 0 
— m e m b r a n e s o f l a r y n x - - - 2 2 5 
— str icture o f oesophagus - - 2 4 3 
— str idor of in fants - - - 2 0 2 
— syphi l i s o f ear - - - 4 0 5 , 4 0 9 

l a r y n x - - - - 1 9 8 
s t i g m a t a o f - - - - 5 0 

C o n j u n c t i v a , Chemosis of, c o m p l i c a t 
ing chronic s inusit is 

C o o p e r - R o s e t a m p o n in ep i s tax i s 
C o r d e c t o m y in fixation o f crico 

a r y t e n o i d j o i n t 
— laryngea l paralys i s 
Corneal opacit ies in congeni ta l syphi 

hs . . . . 
Corros ive s u b l i m a t e in boi ls of ear 
— — o t o m y c o s i s -

t inni tus of otosclerosis -
Cort i , spiral organ of 
C o r y z a , allergic 
C o u g h in cancer o f oesophagus -
— laryngea l affect ions 
— n e r v o u s . . . . 
Cranial fossae, c i rcumscr ibed serous 

men i ng i t i s in 
— injuries , deafness due t o 
Creasote in laryngi t i s s icca • 
Creolin in chronic ot i t is m e d i a 
Crescentic tache in d iagnos ing chronic 

m a x i l l a r y sinusit is 
naso -antra l p o l y p i 

Cr ico -ary teno id j o i n t , fixation of 
— l i g a m e n t , a n a t o m y 
— m u s c l e s , a n a t o m y 

para lys i s o f -
Cricoid cart i lage , a n a t o m y 
Cr ico thyreo id a r t e r y , a n a t o m y 
— l i g a m e n t , anatom.y 
— m u s c l e s , a n a t o m y 

paralys i s o f -
Crises , l aryngea l , t a b e t i c 
C r o u p , d iphther i t ic 
— false 
C r o w e on ot i t ic septicaemia 
Crura , lateral a n d m e d i a l , o f n o s e 
Crus c o m m u n e , a n a t o m y 
Crusts , f o r m a t i o n of, in laryngi t i s 

s icca 1 8 3 
nasa l s inusitis - - 8 0 , 81 
ozaena 4 2 

— — syphi l i s of nose - - - 51 
Crys ta l v io le t in i n f l a m m a t i o n of 

acoust ic m e a t u s - - - 3 1 7 
C u r e t t a g e , e t h m o i d a l , in nasa l p o l y p i 4 7 
— in lupus of nose . . . . 5 2 
Curet tes , A l e x a n d e r ' s - - - 3 5 6 
— H e r y n g ' s , in ulcers o f v o c a l cords 1 9 6 
— for r e m o v i n g a d e n o i d s - - 1 5 2 
Gushing ( H a r v e y ) on acoust ic t u m o u r s 4 2 8 
— pus-seeker o f - - 3 8 0 , 3 8 1 
' Cys t i c ' e n l a r g e m e n t of nasa l conchae 21 
C y s t s , d e n t a l , in connec t ion w i t h 

m a x i l l a r y s inus - - - 9 8 
— of l a r y n x 2 1 5 
— n a s o p h a r y n x - - - - 1 5 5 
— nose 4 8 

9 3 
5 4 

188 
2 1 0 

5 0 
3 1 7 
3 1 8 
4 0 0 
2 7 0 

5 7 
2 4 4 
171 
2 0 4 

3 7 1 
4 1 3 
1 8 4 
3 4 8 

71 
1 0 0 
1 8 7 
161 
1 5 8 
2 1 0 
1 5 7 
1 6 2 
1 6 1 
1 5 9 
2 1 1 

2 0 3 , 2 0 8 
1 7 9 
1 7 6 
3 8 9 

2 

2 6 9 
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" Γ Λ Α Ν Β Υ on Meniere 's s y n d r o m e - 4 2 3 
- L ^ ' D a n g e r o u s ' area o f nose - 47 
Dar l ing on otitic brain abscess - 3 8 5 
' D e a d speech ' o f W i l h e l m M e y e r - 1 5 4 
D e a f - m u t i s m - - - - - 4 3 1 

— congeni ta l - - - - - 4 0 5 
endemic - - - - 4 1 3 
sporadic - - - - 4 1 1 

— syphil is causing - - 4 0 5 
Deafnes s {see also H e a r i n g ) - - 3 0 0 
— adenoids causing - - - 1 5 0 
— aids to hearing in - - - 4 3 4 
— apoplec t i form t y p e of Graden igo 4 0 7 
— arteriosclerotic - - - 2 7 5 , 4 2 5 
— a u d i o m e t e r tests for - - - 2 8 0 
— in caisson disease - - - 4 1 7 
— chi ldren, m i n o r degrees o f - - 4 3 3 
— drugs causing . . . . 4 2 4 
— ' explos ion ' - - - - 4 1 6 
— fractures of skull causing - - 4 1 3 
— heredi tary - - - 3 9 4 , 4 1 1 

— hysterical 4 2 9 
— l ip-reading in - - - 4 0 0 , 4 3 4 
— m u m p s causing - - - 4 2 5 
— nerve 2 7 9 

of d o u b t f u l origin- - - 4 2 5 
influenza causing - - 4 2 5 
senile, aud iograph in - - 2 8 1 

— noises causing - - - - 4 1 6 
— R i n n é ' s tes t for - - - - 2 7 9 
— S c h w a b a c h ' s test for - - - 2 7 8 
— senile . . . . 2 7 5 , 4 2 5 
— s i m u l a t e d . . . - 4 2 9 , 4 3 0 
— syphiUtic 4 0 8 
— tun ing- fork tests - - - 2 7 8 

in n o n - s u p p u r a t i v e otit is 
m e d i a . . . . 

— vo ice test . . . . 
— w a t c h tes t . . . . 
—· W e b e r ' s t e s t for . . . 
Oederd ing on Meniere 's s y n d r o m e 
D e f o r m i t i e s o f auricle 
D e K l e i i η on ves t ibu lar a p p a r a t u s 

2 8 3 , 2 8 5 , 2 9 0 
De l s tanche ' s rarefacteur - - - 3 1 2 
D e n c h on difíuse serous labyrinthi t i s 3 6 5 
— syphil is of ear . . . . 
D e n k e r ' s operat ion on m a x i l l a r y 

sinus . . . . . 87 
D e n t a l {see T e e t h ) 
D e n t o - a n t r a l cys t , la tent - - 9 9 
D e p r e s s e d nasal br idge - - 3 2 , 5 0 
D e r m a t i t i s o f ear - - - 3 1 8 , 3 2 1 

o i n t m e n t s for - - - 4 4 1 
— nasa l vest ibule - - - - 3 3 

formulae for - - - 4 3 6 
Desens i t izat ion in allergic condit ions 

5 7 , 5 8 

3 2 6 
2 7 7 
2 7 7 
2 7 9 
4 1 9 
3 1 4 

4 0 9 

D e v i a t i o n s o f s e p t u m nasi 
D iabe t i c s , masto id i t i s in · 
D i a t h e r m y in acute nasal sinusitis 
— cancer of auricle 
— — n a s o p h a r y n x -
— — nose . . - -

p h a r y n x . . . 
— laryngeal affections -
— lupus of l a r y n x -

nose . . - -
— — p h a r y n x 

3 3 
3 4 3 

6 5 
4 0 9 
1 5 5 

4 9 
1 4 5 
1 7 3 
197 

5 3 
1 2 8 

PAGE 
D i a t h e r m y in otosclerosis - - 3 9 9 
— tonsill itis - - - - - 1 3 5 
— tuberculos is of nose - - - 52 
D i e t in acute laryngit i s - - - 1 7 6 

septic pharyng i t i s - - 1 1 8 

— e t io logy of nasa l condi t ions - 61 
— laryng i smus stridulus - - 2 0 2 
— Meniere 's s y m p t o m c o m p l e x 4 2 1 , 4 2 2 
— neuroses o f l a r y n x - - - 2 0 1 
— oesophageal injuries - - - 2 4 8 
— otosclerosis . . . . 3 9 9 
— phthis is laryngea - - - 1 9 5 
— tons i l l e c tomy a n d - - - 1 3 8 
Diffuse in f lammat ion of acoust ic 

m e a t u s - - - - 3 1 7 
— labyrinthi t i s . . . . 3 6 2 
— purulent labyrinthi t i s , la tent 3 6 3 , 3 6 8 

mani f e s t - - 3 6 3 , 3 6 6 

l eptomening i t i s - - - 3 7 2 
— serous labyrinthi t i s - - 3 6 3 , 3 6 5 

meningi t i s - - - - 3 7 1 
D i g b y ( K . ) on funct ion of tonsi ls - 1 0 9 
Dig i ta l pa lpa t ion of n a s o p h a r y n x 2 4 , 151 
Digi ta l i s in t inni tus - - - 4 2 2 
D i p h t h e r i a - - - - - 1 1 6 
— diagnosis of tonsill it is f rom - 1 3 0 
— fibrinous rhinit is a n d - - 38 
— laryngeal para lys i s fo l lowing - 2 0 0 
— nasa l , foreign bodies a n d - - 5 5 
— paralys is of pa la te fo l lowing 1 1 1 , 147 
Diphther i t i c laryngit i s - - - 1 7 9 
Diplacus i s in syphi l is o f e ighth n e r v e 4 0 8 
Discharge f rom ear {see Otorrhoea) 

— nasal {see N a s a l D i s c h a r g e ; 

Rhinorrhoea) 
Dis locat ion o f nasa l bones - - 3 2 
D i s p l a c e m e n t m e t h o d o f P r o e t z in 

m a x i l l a r y sinusitis- - - 7 3 
Dissec t ion m e t h o d of t o n s i l l e c t o m y 1 3 8 
Diver t i cu la of p h a r y n x a n d oeso­

p h a g u s 2 4 1 

D i x o n on b l o o d - c o u n t in mas to id i t i s 3 3 9 
D o r s u m of nose , a n a t o m y ~ - 1 
D o u c h e - c a n for caloric t es t - - 2 9 5 
— nasa l l avage - - - - 2 9 
D o w e y on m a s t o i d operat ion - - 3 4 2 
D o y e n ' s gag for a d e n o i d operat ions 1 5 2 

in tons i l l e c tomy - - - 1 3 6 
— raspatories for r e m o v i n g n a s o ­

p h a r y n g e a l fibroma - - 1 5 5 
D r u g s causing deafness - - - 4 2 4 

t inni tus - - - - 3 0 1 
D r u m h e a d {see T y m p a n i c M e m b r a n e ) 
D r y middle -ear catarrh - - - 3 9 4 
D u c t l e s s g lands , e t io logy of otoscler­

osis - - - - - 3 9 5 
t h e r a p y in otosclerosis - - 3 9 9 

D u c t u s cochlearis , a n a t o m y - 2 6 9 , 2 7 0 
— naso-frontal i s . . . . 6 
D u e l ( A . ) on facial paralys is - - 3 6 0 
D u k e on Meniere's s y m p t o m c o m p l e x 4 2 0 
D u m b n e s s {see D e a f - m u t i s m ) 
D u n d a s - G r a n t on chronic middle -ear 

catarrh 3 9 2 
— cold air a p p a r a t u s for p r o d u c i n g 

n y s t a g m u s . . . . 2 9 6 
D u s t in e t io logy of chronic laryngit i s 1 8 2 

pharyng i t i s - - - 1 2 2 
rhinitis . . . 3 9 . 4 3 
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' D y s d i a d o k o k i n e s i a ' in cerebellar 
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— otit ic 3 9 0 
D y s p h a g i a in cancer o f oesophagus - 2 4 4 
— laryngeal affections - - 1 7 1 , 1 9 2 
— oesophageal condit ions - - 2 4 1 
— oesophagoscopy in - - - 2 3 9 
— in phthis is laryngea , t r e a t m e n t - 1 9 5 
D y s p n o e a in laryngea l affect ions - 171 
— phthis is l aryngea - - - 191 

EA G L E T O N on abscess o f bra in 

3 7 5 , 3 8 0 
E a r (see also A c o u s t i c M e a t u s ; 

T y m p a n i c M e m b r a n e ; E t c . ) 
— anaesthesia for operat ions on - 3 1 1 

formulae . . . . 4 4 4 
N e u m a n n ' s m e t h o d - 3 1 1 , 3 5 2 

— a n a t o m y (see A n a t o m y o f E a r ) 
— boils in 3 1 6 

local appl icat ions for - - 4 4 2 
— caust ics in diseases of - - 311 
— diseases of, formulae for use in - 4 4 1 

general therapeut ics - - 3 0 9 
relat ion to diseases o f nose 

a n d t h r o a t - - - 4 0 1 
— — s y m p t o m s . . . . 3 0 0 
— e x a m i n a t i o n of (see aiso Otoscop ic 

A p p e a r a n c e s ) - - - 3 0 1 
— external (see Aur ic le ; E t c . ) 
— foreign bodies in - - - 3 1 9 
— granulat ions o f - - - 351 

local appl icat ions for - - 4 4 3 
— herpes zoster affecting - - 4 2 3 
— inflation of (see also Inf la t ion) - 3 0 5 
— insti l lat ion o f drugs in to - - 3 1 0 
— insufflation of p o w d e r s into - 311 
— internal , a n a t o m y - - - 2 6 5 
— m a l i g n a n t disease o f - - - 4 0 9 
— m i d d l e {see M i d d l e E a r ; Ot i t i s 

M e d i a ) 
— operat ions on - - - - 3 1 1 
— p h y s i o l o g y , a n d funct ional ex ­

a m i n a t i o n of - - - 4 4 4 
— p o l y p i in 3 5 1 

anaesthesia for r e m o v a l o f - 4 4 4 
— s y m p t o m s d u e t o adeno ids - 1 5 0 
— syphil is o f . . . - 4 0 5 
— syr inging o f - - - - 3 0 9 

in acute puru len t ot i t is m e d i a 3 3 1 
chronic otit is m e d i a - - 3 4 8 

— formulae for - 4 4 3 
— tuberculos is of - - - - 4 0 2 
— w a x in - - - - - 3 1 8 

f o r m u l a for - - ~ - 4 4 3 
E a r a c h e 3 0 0 , 4 0 0 
— in acute puru len t otit is m e d i a - 3 2 8 
— causes 4 0 0 
— sedat ive drops for . . . 4 4 2 
E c k e r t - M ö b i u s on otosclerosis - 3 9 7 
E c z e m a of ear - - - 3 1 8 , 3 2 1 
• o i n t m e n t s for - - - 4 4 1 
Ehr l i ch on cranial nerves in syphil is 4 2 4 
E i g h t h nerve a n d i ts central connec­

t ions 2 7 1 
congeni ta l defects of - - 4 1 1 

— — divis ion of, in Meniere's s y n ­
d r o m e . . . . 4 2 3 
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s inusitis 
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a t u s . . . . 
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E l e c t r o p h o n o i d e o f Z ü n d - B u r g u e t 
E lec troscope for peroral e n d o s c o p y 
E l e c t r o t h e r a p y {see also D i a t h e r m y 

F a r a d i z a t i o n ) 
— in laryngea l affect ions 
— neuroses o f l a r y n x 
E m b r y o l o g y o f internal ear 
E m e r s o n on a c u t e ot i t i s m e d i a 
E m p y e m a of l a b y r i n t h -
E n c h o n d r o m a of n a s o p h a r y n x 
E n d e m i c congeni ta l d e a f - m u t i s m 
E n d o c r i n e d y s f u n c t i o n , otosclerosis 

a n d 3 9 5 
— t h e r a p y in otosclerosis - - 3 9 9 
E n d o l y m p h current in r o t a t i o n o f 

b o d y . . . . 2 8 9 , 2 9 2 
— s y s t e m o f l a b y r i n t h - - - 2 7 0 
E n d o s c o p y , peroral - - - 2 2 7 

anaesthesia in - - 2 3 1 , 2 3 2 
a n a t o m y concerned w i t h - 2 2 8 

— — l a r y n g o s c o p y (direct) - - 2 3 1 
— — oesophagoscopy - - - 2 3 9 

t r a c h e o s c o p y a n d b r o n c h o s c o p y 2 3 4 
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— — p e r m a n e n t stricture o f - 3 9 3 

p h y s i o l o g y - - - - 2 7 3 
suppurat ion of, formulae for 

use in - - - - 4 4 4 
tubercu lous infect ion v ia - 4 0 2 

E v e ' s snare in tons i l l e c tomy - - 1 3 9 
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m o i d a l cells a n d sphenoidal 
s inus - . . . 81 
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Extr ins ic cancer o f l a r y n x - 2 1 5 , 2 1 8 
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Fenestra cochleae, a n a t o m y 
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— s y n e r g y for b o d i l y m o v e m e n t s 
F i s tu la auris congeni ta -
— labyr in th . . . . 
— of semicircular canal -
— s y m p t o m . . . . 
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— V i n c e n t ' s ang ina 
Foetus , d e v e l o p m e n t of internal ear i 
— syphi l is of ear in 
Fol l icular tonsil l it is 
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— supratonsi l lar , a n a t o m y 
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deafness - - - - 4 0 7 

— s y n d r o m e - - - 3 4 2 , 3 4 3 , 371 
G r a m o p h o n e a u d i o m e t e r - - 2 8 0 
G r a n u l a t i o n s o f ear - - - - 3 5 1 

local appl icat ions for - - 4 4 3 
G r a n u l o m a , u lcerat ive , o f nose - 5 3 
G r a y o n otosclerosis 3 9 5 , 3 9 6 , 3 9 7 , 3 9 9 
— t h e o r y o f hear ing - - 2 7 4 , 2 7 5 
Greenfield on cerebrospinal fluid 

3 7 0 , 3 7 4 
Griesniger's s ign in s inus t h r o m b o s i s 3 8 4 
G r u b e r on poHtzer izat ion - - 3 0 6 
G r ü n w a l d , forceps of, for m a x i l l a r y 

s inus operat ions - - - 8 5 
nasa l p o l y p i - - - 4 7 

s inus operat ions - - 67 
— o n ozcena - - - - 4 1 
G u a i a c u m lozenges in acute tonsil l it is 1 3 1 
Gui l lot ine m e t h o d of t o n s i l l e c t o m y - 1 3 6 
Guisez h e a d - l a m p . . . . 2 2 7 
G u m m a t a {see Syphi l i s ) 
G u m s , V i n c e n t ' s a n g i n a affecting - 1 1 6 
Guthr ie on chronic ot i t is m e d i a - 3 4 8 
— otit is m e d i a in chi ldren - - 3 3 3 
Guthr ie ( D . ) on e x a m i n a t i o n o f 

tonsi ls 1 1 2 
— a n d S c o t t ( C . E . ) on diseases o f 

the nose . . . . 1 
— — p h a r y n x a n d n a s o p h a r y n x - 1 0 5 
Guthr i e ( T h o m a s ) operat ion in n a s o ­

p h a r y n g e a l fibroma - - 1 5 5 
G u t z m a n n ' s A - 1 tes t .- ·• - 111 
G u y e ' s aprosex ia - - - 1 5 0 , 3 2 5 
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H A B E R M A N N on chronic ca tarrh 

of midd le -ear - - - 3 9 2 
H a b i t u a l nose-bleeding . . . 5 5 
H s e m a t o - t y m p a n u m - - 3 2 2 , 4 1 4 
H a e m a t o m a a n d abscess o f s e p t u m 

nasi 32 
— o f auricle - - - - 3 1 4 
Haemoplas t in inject ions in epis taxis - 5 5 
Haemorrhage after operat ion for 

n a s o p h a r y n g e a l fibroma - 1 5 4 
— — r e m o v a l o f adeno ids - - 1 5 3 

aural p o l y p i - - - 3 5 3 
tons i l l e c tomy - - - 1 4 0 

— in C a l d w e l l - L u c operat ion - 8 5 
— f r o m l a r y n x - - - - 171 
— in m a s t o i d operat ion - - 3 5 6 
— from nose (see E p i s t a x i s ) 
— p h a r y n x - - - - - 1 4 2 
— in sphenoidal s inus operat ions - 92 
— a t t r a c h e o t o m y - - - 2 2 3 
Haemorrhagic bullae o f ear in influ­

enza . . . . 3 2 3 , 3 2 9 
— laryngi t i s , acute - - - 1 7 5 
H a i r d y e , labyr inth ine po i son in - 4 2 4 
H a j e k o n oedema of l a r y n x - - 178 
H a l l on t ransp lanta t ion of v o c a l 

cords 2 1 0 
H a l l p i k e on saccule - - - 2 8 6 
— t h e o r y o f hearing - - - 2 7 5 
H a r m e r on cancer of l a r y n x - - 2 1 8 
— d i a t h e r m y in cancer o f p h a r y n x » 1 4 5 
H a r t m a n n ' s i n s t r u m e n t for intra­

t y m p a n i c syr inging - - 3 1 0 
— ring knife for adeno ids - - 1 5 3 
H a s k i n on acute ot i t is m e d i a - - 3 3 2 
H a s t i n g s (Somervi l l e ) on b o n e -

conduct ion - - - - 2 7 9 
H a y fever 5 8 
H e a d l ight b a t h in nasal sinusitis - 6 6 
H e a d a c h e in chronic nasa l sinusitis - 69 
— d e v i a t e d s e p t u m causing - - 3 4 
— v a c u u m fronta l - - 3 4 , 1 0 2 
H e a r i n g (see also A u d i t o r y A p p a r a ­

tus ; D e a f n e s s ; E t c . ) 
— aids t o - - - - - 4 3 4 
— anomal i e s o f - - - - 3 0 0 
— the Pr ince ton e x p e r i m e n t on - 2 7 5 
— resonance t h e o r y of - - - 2 7 4 
— te lephone t h e o r y o f - - - 2 7 5 
H e a t h on acute puru lent otit is m e d i a 3 3 2 
H e a t h ' s forceps . . . . 3 5 6 
— guil lot ine for t o n s i l l e c t o m y 137 
H e h o t h e r a p y in nasa l diseases - 31 
— phthis is l aryngea - - . 1 9 6 
H e l m h o l t z ' s t h e o r y of hearing - 2 7 4 
H e m i a n o p s i a in t e m p o r a l lobe abscess 3 7 8 
H e n n e b e r t on syphi l is o f ear - - 4 0 7 
H e r e d i t y {see also Congeni ta l ) 
— a n d adenoids - - - - 1 4 9 
— deafness . . . . 3 9 4 , 4 1 1 
— otosclerosis . . . . 395 
H e r o i n prior to oesophagoscopy - 2 3 1 
— in tuberculos i s of p h a r y n x - 128 
H e r n i a o f t e m p o r a l lobe a n d cere­

be l lum - . - - 381 
H e r p e s of p h a r y n x - - - - 117 
— zoster auricularis - - - 4 2 3 
H e r y n g ' s curettes in ulcers of v o c a l 

cords - - - - . 1 9 6 

PAGE 

T C E sucking in acute septic p h a r y n 
git is - . - . 

— — haemorrhage f rom p h a r y n x 
— — oedema of l a r y n x -

perichondrit is o f l a r y n x 

1 1 9 
1 4 3 
1 7 9 
187 

H e r y n g ' s trans i l luminat ion of m a x ­
i l lary sinuses - - - 71 

H i a t u s semilunaris - - - 5 , 14 
H i g g i n s o n syringe for nasa l l avage - 2 9 
H i g h m o r e , a n t r u m of {see M a x i l l a r y 

S inus) 

H i n s b e r g l a b y r i n t h operat ion 3 6 5 , 3 6 6 
Hoarsenes s in cancer o f l a r y n x - 2 1 6 
— clinical significance - - - 1 7 0 
H o l m e s ( G o r d o n ) on Meniere ' s s y m ­

p t o m c o m p l e x - - - 4 2 0 
H o l m e s ' s n a s o p h a r y n g o s c o p e - 2 2 , 81 
H o l m g r e n on ' exp los ion ' deafness - 4 1 6 
H o l t ' s m e t h o d o f inflating ear - 3 0 6 
H o r s l e y on l a r y n g i s m u s s tr idulus - 2 0 1 
H o r s l e y ' s w a x in m a s t o i d operat ion - 3 5 6 
H o s p i t a l sore t h r o a t - - - 1 1 8 
H o w a r t h ' s ( W . G . ) operat ion on 

frontal s inus - - - 89 
H u b b a r d on otitis m e d i a - - 3 4 8 
H u n t ( R a m s a y ) on facial nerve - 4 2 3 
H u r s t on hyster ical deafness - - 4 3 0 
— nasal a l lergy - - - - 58 
H u t c h i n s o n ' s pill in syphi l is o f 

pharjTix - - - - 1 2 7 
— tee th - - - - 5 0 , 4 0 7 
H y d r o b r o m i c acid in Meniere ' s 

s y n d r o m e - - - - 4 2 2 
H y d r o c h l o r i c ac id in h a y fever - 5 8 
H y d r o g e n perox ide in acute tonsil l it is 131 

boils o f ear - - - - 3 1 7 
epis taxis - - - - 5 4 
haemorrhage after adenoidec-

t o m y - . . . . 1 5 3 
phthis is laryngea - - - 1 9 5 
syph ihs o f nose - - - 51 
V i n c e n t ' s ang ina . - - 1 1 6 
for w a x in ear - - - 3 1 9 

H y d r o p s e x v a c u o . - - - 3 2 4 
H y o t h y r e o i d l i gament , a n a t o m y - 161 
Hyperaesthesia acúst ica - - - 3 0 0 
— o f l a r y n x 2 0 0 
— p h a r y n x - - - - - 1 4 6 

causing difficulty in l a r y n g o ­
s c o p y . . . . 1 7 0 

H y p e r o s m i a - - - - - 2 9 
H y p e r o s t o s i s o f acoust ic m e a t u s - 3 2 1 
H y p e r p l a s i a o f ep i the l ium of voca l 

cords - - - - - 1 8 4 
— m a x i l l a , s imple chronic - - 101 
— m u c o u s m e m b r a n e of p h a r y n x - 1 2 9 
H y p e r t r o p h i c laryngit i s , chronic - 1 8 2 
— pharyng i t i s - - - - 1 2 2 
— rhinit is , chronic . . . 3 9 
H y p o g l o t t i c laryngit is . - - 1 6 6 
H y p o p h o s p h i t e s in funct ional a p h o ­

nia 2 0 6 
— lupus of l a r y n x - - - - 197 
— otosclerosis . . . . 3 9 9 
H y p o v i t a m i n o s i s in e t io logy o f nasal 

condit ions - - - - 61 
H y s t e r i c a l deafness - - - 4 2 9 
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Ice -bag in Meniere's s y m p t o m c o m ­
p lex 4 2 1 

I c h t h y o l in boi ls o f ear - - - 3 1 7 
nasa l ves t ibule - - - 3 3 

— i n f l a m m a t i o n of acoust ic m e a t u s 3 1 7 
— a n d lanol in in pharyng i t i s sicca - 1 2 4 
I l l u m i n a t i o n in l a r y n g o s c o p y - - 168 
— o t o s c o p y - - - - - 3 0 1 
— peroral '^endoscopy - - - 2 2 7 
— p h a r y n g o s c o p y - - - - 1 1 0 
— r h i n o s c o p y - - - - 2 0 
H o n abscess sa lve for i n f l a m m a t i o n 

o f acoust ic m e a t u s - - 3 1 7 
I m m u n i t y , funct ion of tonsi ls a n d - 1 0 9 
I n c u s , a n a t o m y . . . . 2 6 1 
— surgical r e m o v a l of - - - 3 5 4 

in otosclerosis - - - 4 0 0 
I n f a n t s , congeni ta l stridor o f - - 2 0 2 
— gastro-enterit is of, relat ion t o 

otit is m e d i a - - - . 3 3 3 
— m a s t o i d operat ion in - - - 3 4 2 
— syphil is o f ear in - - - 4 0 5 
Inf lat ion o f ear in acute n o n ­

s u p p u r a t i v e otit is m e d i a 3 2 6 , 3 3 2 
— puru lent ot i t is m e d i a - 3 3 0 
— — chronic adhes ive process - 3 9 3 

midd le - ear catarrh - - 3 9 2 
otitis m e d i a - - 3 4 7 , 3 4 8 

— — otosclerosis - - - - 3 9 8 
t echn ique . . . . 3 0 5 

Inf luenza , deafness d u e t o - - 4 2 5 
— laryngit i s fo l lowing - - - 1 7 5 
— myr ing i t i s d u e t o - - - 3 2 3 
— otit is m e d i a in - - - 3 2 8 , 3 3 3 
I n f u n d i b u l u m e t h m o i d a l e - - 5 , 1 4 
I n h a l a t i o n s in diseases of l a r y n x - 171 
Insuff lat ion o f gases in to spinal cana l 

in mening i t i s - - - 3 7 4 
— p o w d e r s in otit is m e d i a - - 3 4 9 

formulae for - - 4 4 4 
Insuff lator, laryngea l - - - 1 7 2 
Insul in in m a s t o i d operat ion - - 3 5 9 
I n t e r c r i c o t h y r e o t o m y - - - 161 
In terna l ear , a n a t o m y - - - 2 6 5 
In tracran ia l compl i ca t ions o f nasa l 

sinusitis - - - - 9 4 
— — otit is m e d i a . . . - 3 6 8 

abscess of brain 3 7 3 , 3 7 5 
^ B á r á n y ' s s y n d r o m e - 3 7 1 

diffuse puru len t l epto ­
mening i t i s · - 3 7 2 

— — — — — serous mening i t i s - 3 7 1 
ex tradura l abscess - 3 6 8 
G r a d e n i g o ' s s y n d r o m e 371 

— — — — leptomening i t i s - - 3 6 9 
mul t ip l e - - - 3 8 9 

— — routes o f infect ion - 3 6 1 
septicaemia- - - 3 8 8 

— — — — sinus t h r o m b o s i s 3 7 3 , 381 
t e m p e r a t u r e a n d pulse -

rate in - - - 3 7 3 
— — — — v e n o u s infect ions - 3 8 1 

ves t ibular a p p a r a t u s 
a n d - - - 2 9 8 

Intranasa l operat ions , anaesthesia for 4 3 8 
— — on e t h m o i d l a b y r i n t h - - 9 0 
— — formulae for use after - - 4 3 8 

on frontal s inus . . . 8 8 
— — m a x i l l a r y s inus - - - 8 4 

PAGE 
I n t r a n a s a l operat ions on sphenoidal 

s inus - - - - - 91 
In tra thorac i c t u m o u r s - - - 2 3 7 
Intratons i l lar recess, a n a t o m y - - 1 0 7 

clinical i m p o r t - - - 1 1 2 
I n t r a t y m p a n i c syr inging of ear - 3 1 0 

in c h o l e s t e a t o m a - - 3 5 1 
Intr ins ic cancer o f l a r y n x - - 2 1 5 
— stenosis o f t rachea - - - 2 3 5 
I n t u b a t i o n in d iphther i t ic laryngi t i s 181 
— oedema of l a r y n x - - - 1 7 9 
I o d i d e of iron in lupus o f l a r y n x - 197 
— p o t a s s i u m (see P o t a s s i u m I o d i d e ) 
— soda {see S o d i u m I o d i d e ) 
Iod ides in otosc leros i s - - 3 9 9 , 4 0 0 
I o d i n e in acute pharyng i t i s 
— a n o s m i a 
— a n d carbol ic ac id in syphi l is o f 

p h a r y n x 
— nascent , in lupus o f nose 
— in otosclerosis -
I o d o f o r m p a c k i n g in m a s t o i d opera 

t ion . . . . 
Ion iza t ion in chronic m a x i l l a r y s inu 

sitis - . . . 
ot it is m e d i a -

— lupus o f nose 
p h a r y n x . . . 

— nasal a l lergy 
I p e c a c u a n h a , e tc . , in V i n c e n t ' s an 

g ina . . . . 
I r o n a n d arsenic in n e r v o u s c o u g h 

neuroses o f l a r y n x 
— — otosclerosis -
— iodide of, in lupus o f l a r y n x 
— a n d m e r c u r y perchloride in septic 

pharyng i t i s -
— perchloride in chronic laryngi t i s 

perforat ion o f d r u m h e a d 
I t e r a d a n t r u m , a n a t o m y 

1 1 5 
28 

127 
5 3 

3 9 9 

357 

8 3 
3 4 9 

5 3 
1 2 9 

5 8 

1 1 6 
2 0 5 
2 0 1 
3 9 9 
197 

1 1 9 
1 8 3 
3 4 9 
2 6 0 

1 7 4 
2 3 8 , 2 5 2 

- 2 4 5 
1 8 8 , 2 1 0 

4 2 9 

J A C K S O N (Cheval ier ) o n anaesthe-
sia o f l a r y n x 
a s t h m a t o i d wheeze 
cancer o f oesophagus 
' c o r d e c t o m y ' o f -
on peroral e n d o s c o p y 

2 2 8 , 2 3 1 , 2 3 4 , 2 3 8 
u p p e r - e n d oesophagoscope o f 2 3 9 

J a c q u e s on p h a r y n g e a l abscess - 3 4 4 
J a n e t ' s tes t in hys ter ica l deafness 
J a w , upper , chronic hyperp las ia 

of 
— — os teomye l i t i s a n d periost i t is 

of - - -
J e n k i n s on a t t i c o - a n t r o t o m y 
— fractures o f skul l 
— mening i t i s 
— m y r i n g i t i s -
— otit ic bacteraemia 
— otosclerosis 
— ro ta t ion chair o f 
Jones on facial para lys i s -
— s y n e r g y for b o d i l y m o v e m e n t s 
Jones ' s ro ta t ion chair 

101 

63 
- 3 5 9 
- 4 1 6 

3 7 0 , 3 7 2 
- 3 2 3 
- 3 8 9 

3 9 6 , 3 9 8 
2 9 2 
4 2 3 
2 9 8 
2 9 2 

t o Jones ' s ( S e y m o u r ) auto- inhaler 
p r e v e n t phthis i s l aryngea - 1 9 4 

J u g u l a r b u l b , t h r o m b o s i s o f - 3 8 7 , 3 8 9 
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K E E N ( J . Α . ) on foreign bodies 
a n d nasa l d iphther ia 

K e i t h on p h y s i o l o g y o f a u d i t o r y 

a p p a r a t u s 
K e l l y ( B r o w n ) on Aspergillus infec 

t ions o f nose -
— congeni ta l insufficiency of pa la te 

str idor 
— ep is tax i s 
— fungous growths in nasa l sinuses 
— keratos is o f p h a r y n x 
— lacr imal tache o f 
— on la tent dento-antra l cys t 
K e r on d iphther ia . . . 
— diphtheri t ic laryngit is 
K e r a t o s i s o f auricle , seborrhoeic 
— l a r y n x . . . . 
— o b t u r a n s o f acoust ic m e a t u s 
— o f p h a r y n x 
Ki l l i an on nasal sinusitis -
— nasa l specu lum of 
— on naso-antra l p o l y p i 
— operat ion on frontal s inus -
— on tonsi l lar recess 
K i n e s i p h o n e o f Maur ice -
K i n e t i c l abyr in th , p h y s i o l o g y -
K ir s t e in h e a d l a m p s 
Klebs-Löf f ler bacil l i , foreign bodies 

in nose a n d -
in fibrinous rhinitis 

K o c h ' s baci l lus , phthis is l aryngea and 
— tubercul in in tuberculos is o f 

l arynx - - - - 3 9 5 , 1 9 7 
K o h s c h o n m a s t o i d operat ion -
K o p e t z k y on petrosit is -
K ö r n e r , m e a t a l plast ic operat ion on 

m a s t o i d o f -
— on otit ic brain abscess 
K r a i n z on masto id i t i s 
K r a u s e ' s forceps 
K r ü g e r on haematoma auris -
K u h n ' s forceps 

5 5 

2 7 3 

5 6 
111 
2 0 3 

5 4 
6 2 

1 4 2 
71 
99 

1 1 6 
181 
4 0 9 
1 8 5 
3 1 9 
142 

61 
2 2 

1 0 0 
9 0 

1 1 2 
4 3 5 
2 8 6 
2 2 7 

5 5 
38 

1 8 9 

3 5 9 
3 4 3 

3 5 6 
3 7 5 
3 3 5 
1 7 2 
3 1 5 
101 

Τ A B Y R I N T H {see also Cochlear 

A p p a r a t u s ; V e s t i b u l a r A p ­

p a r a t u s ) 
— b o n y , a n a t o m y . . . . 2 6 6 
— capsule , spongif icat ion of - - 3 9 4 
— changes in , in acoust ic t u m o u r s 4 2 6 
— congeni ta l defects of - - - 4 1 1 
— e m p y e m a o f - - - - 3 6 2 
— e t h m o i d {see E t h m o i d a l Cel ls) 
— fistula 3 6 4 
— H i n s b e r g ' s operat ion on - - 3 6 6 
— kinet ic , p h y s i o l o g y - - - 2 8 6 
— m e m b r a n o u s , a n a t o m y - 2 6 9 , 3 9 4 
— N e u m a n n ' s operat ion on - 3 6 6 , 3 7 4 
— recept ion of s o u n d b y - - 2 7 4 
— s tat ic , a n a t o m y . . . . 2 6 9 

p h y s i o l o g y . . . . 2 8 3 
— syphi l is of 4 0 8 
— t r a u m a t i c affections o f - - 4 1 3 
Labyr in th i t i s - - - 3 6 2 , 4 1 7 
— c ircumscr ibed - - 3 6 2 , 3 6 4 
— clinical aspect - - - - 3 6 4 
— compl icat ions . . . . 3 6 4 
— diffuse 3 6 2 

puru lent , l a tent - - 3 6 3 , 3 6 8 

PAGE 

4 1 7 
361 

3 6 2 
2 0 2 

38 
1 1 0 

71 
197 

5 2 
1 7 2 
1 9 6 
1 3 0 
1 3 4 
1 5 3 
3 8 8 
1 1 9 

1 2 4 
2 8 3 

5 6 

1 6 2 
2 0 3 , 2 0 8 

1 1 9 
1 6 3 
2 0 7 
1 6 3 

2 2 6 
2 0 0 , 2 1 1 

1 1 . 1 0 6 

- 1 7 6 
- 1 7 2 
- 2 0 4 

2 4 5 
2 0 1 
1 8 0 
1 7 5 
177 
1 7 5 
1 8 3 
1 8 2 
1 8 2 
1 8 2 
1 7 9 
1 6 6 
4 4 0 

1 0 6 
1 7 0 
2 3 1 

1 7 0 
1 9 0 , 191 

- 168 
1 9 0 

1 7 4 , 2 1 4 
187 

L a b y r i n t h i t i s , diffuse purulent , m a n i ­
fest . . . . 3 6 3 , 3 6 6 
serous . . . . 3 6 3 , 3 6 5 

— electrical tes t in - - - - 2 9 7 
— m e n i n g e a l 3 6 2 
— mening i t i c neuro labyr inth i t i s 
— routes o f infection in -
— s p o n t a n e o u s cure w i t h c o m p e n ­

sat ion - - . . 3 6 4 , 3 6 8 

— t r e a t m e n t 3 7 4 
— tubercu lous - - - 4 0 2 , 4 0 4 
— t y m p a n i c . . . . . 
L a c k on congeni ta l stridor 

— fibrinous rhinit is 
— t o n g u e depressor o f - - 2 3 , 
L a c r i m a l tache in d iagnos ing chronic 

m a x i l l a r y sinusitis 
L a c t i c ac id in lupus o f l a r y n x 

nose 
tuberculos is of l a r y n x • 

— — ulcers o f v o c a l cord 
L a c u n a r tonsi l l i t is , acute 

chronic 
L a F o r c e a d e n o t o m e 
L a k e on aural bacteraemia 
L a n c e t , laryngeal , M a c k e n z i e ' s 
Lano l ine a n d i ch thyo l in pharyng i t i s 

s icca 
Lapi l lus . . . . 
Larvae in nose -
L a r y n g e a l arteries a n d ve ins , a n a t 

o m y . . . . 

— crises, tabet ic 
— lancet , Mackenz ie ' s 
— n e r v e , recurrent , a n a t o m y -
— para lys i s o f 

superior, a n a t o m y -
— — — B o u l a y ' s m e t h o d of inject 

ing 
paralys i s o f 

— p h a r y n x , a n a t o m y 
— s p a s m 
— syringe a n d insufflator 

— ver t igo 
L a r y n g e c t o m y in oesophageal cancer 
L a r y n g i s m u s str idulus 

diagnosis f r om diphther ia 
L a r y n g i t i s , acute haemorrhagic 

septic . . . . -
s imple . . . . -

— a trophic (sicca) . . . . 
— chronic 

catarrhal . . . . 
hyper trophic 

— diphtheri t ic . . . . 
— h y p o g l o t t i c . . . . 
— remedies for use in - - -
— s tr idulous 1 7 6 
Laryngof i ssure {see T h y r e o t o m y ) 
L a r y n g o p h a r y n x , a n a t o m y - 1 1 , 
L a r y n g o s c o p y , difficulties in -

— direct 
— indirect 167 

in hoarseness 
phthis is l aryngea -
pract ical cons iderat ions 

— — in p u l m o n a r y tuberculos i s 
r e m o v a l o f t u m o u r s b y 

L a r y n g o s t o m y 
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L a r y n x {see also T r a c h e o t o m y ) 
— abscess o f - - - - - 1 7 7 
— a d e n o m a t a o f - - - - 2 1 5 
— affections of, congeni ta l s tr idor o f 

infants . . . . 2 0 2 
e l ec tro therapy in - - - 1 7 3 
fixation of cr ico-arytenoid 

j o i n t - - - - 1 8 7 
formulae for use in - - 4 4 0 
general hyg iene a n d in terna l 

m e d i c a t i o n - - - 1 7 4 
therapeut ics - - - 171 

h y p e r t r o p h y of l ingual tons i l 2 2 5 
s ingers ' nodules - - - 1 8 4 
s p a s m o d i c - - - - 2 0 1 
s y m p t o m a t o l o g y - - - 1 7 0 
v o c a l disabil i t ies o f s ingers - 2 1 1 

— anaesthesia o f - - - - 2 0 0 
m e t h o d o f induc ing - - 1 7 3 

B o u l a y ' s - - - 2 2 6 
— a n a t o m y {see A n a t o m y ) 
— a n g i o m a t a o f - - - - 2 1 5 
— cancer of 1 9 2 

extr ins ic - - - 2 1 5 , 2 1 8 
— — intrinsic - - - - 2 1 5 

t r e a t m e n t - - - - 1 7 4 
— congeni ta l m e m b r a n e s o f - - 2 2 5 
— cys t s o f - - - - - 2 1 5 
— direct appl icat ions to"- - - 1 7 2 
— e x a m i n a t i o n of {see L a r y n g o s c o p y ) 
— fibroma or fibromyxoma o f - - 2 1 3 
— foreign bod ies in - - - 2 5 0 
— haemorrhage f r o m - - - 171 
— hyperaesthesia o f - - - 2 0 0 
— i n f l a m m a t i o n s o f {see also L a r y n ­

git is ) - - - - 1 7 5 , 1 8 2 
— injuries o f - - - - 2 2 4 
— keratos is o f - - - - 1 8 5 
— l eprosy o f 1 9 9 
— l i p o m a t a o f - - - - 2 1 5 
— lupus o f - - - 1 7 3 , 1 9 2 , 1 9 6 
— — local appl icat ion for - - 4 4 1 
— neuralg ia o f - - - - 2 0 0 
— neurosis o f - - - 1 9 1 , 2 0 0 
— CBdema of - - 1 1 9 , 1 6 4 , 1 6 6 , 177 
— operat ions on - - - - 1 7 4 
— * ozaena ' o f - - - - 1 8 4 
— p a c h y d e r m i a o f - - - - 1 8 4 
— p a p i l l o m a t a o f - - - - 2 1 3 
— paraesthesia o f - - - - 2 0 0 
— paralys is of, e l ec tro therapy in - 1 7 3 

m o t o r 2 0 5 
m y o p a t h i c - - - - 2 1 0 

— perichondrit is of - - 1 8 6 , 191 
— p o l y p i o f 2 1 3 
— s a r c o m a of . . . . 2 2 2 
— sc leroma of - - - - 1 9 9 
— s p a s m o f 2 0 3 
— stenosis of - - - - - 2 2 3 
— syphil is o f - - - 1 9 2 , 1 9 3 , 1 9 7 
— tuberculos is o f - 1 7 2 , 1 7 3 , 1 9 1 , 1 9 6 

acute mi l i ary - - - 1 9 6 
chronic {see Phthis i s L a r y n g e a ) 
formulae for use in - - - 4 4 1 

— ulcerat ion of - - - - 1 7 2 
L a t e n t den to -antra l c y s t - - - 9 9 
— diffuse puru lent labyr inthi t i s 3 6 3 , 3 6 8 
L a u r e n s on labyr inth ine po i sons - 4 2 4 
Lautensch läger ' s operat ion in ozaena 4 3 

PAGE 

nasa l 

L a v a g e , nasa l - . - - . 
— a n d p u n c t u r e in acute m a x i l l a r y 

sinusit is . . . . 
chronic m a x i l l a r y s inusit is 

L a y t o n on hyster ica l deafness -
— mas to id i t i s . . . . 
L e a d po isoning , deafness d u e t o 
L e d o u x on cancer of l a r y n x 
L e d u c ' s a u t o -insufflator for l a r y n x 17: 
L e e s on b i s m u t h in syphi l i s 
Le icher o n otosclerosis 
Le iner on facial para lys i s -
Le i t er ' s t u b e s in m a s t o i d i t i s -

Meniere ' s s y m p t o m c o m p l e x 
L e m a i t r e on ot i t ic brain abscess 
L e p r o s y o f l a r y n x -
— p h a r y n x 
L e p t o m e n i n g i t i s 
— c o m p l i c a t i n g nasal s inusit is 

ot i t is m e d i a -
— diffuse puru lent 
L e u c o c y t o s i s in aural diseases 
L e w i s on bac ter io logy o f 

sinuses -
L e w i s ( C . J . ) a n d T u r n e r ( A . ] 

m a x i l l a r y sinusitis 
L i g a m e n t s o f l a r y n x 
— t y m p a n i c , a n a t o m y -
L i g h t t r e a t m e n t {see F insen L i g h t ; 

H e h o t h e r a p y ; E t c . ) 
L i n g u a l tons i l 

h y p e r t r o p h y o f 
L i p i o d o l , use w i t h b r o n c h o s c o p e 
L i p o m a of l a r y n x -
L ip-read ing 
— in d e a f - m u t i s m -
— otosclerosis 
L i t h g o w (J . D . ) , gui l lot ine of, for 

t o n s i l l e c t o m y 
— o n t h e l a r y n x 
L i t t l e ' s ' breeding area ' o f s e p t u m 

7 , 9 , 5 4 
L o b e c t o m y in intrathorac ic t u m o u r s 2 3 8 
L o e w e n b e r g ' s forceps 
L o m b a r d ' s tes t in s imula ted deafness 
L o n d o n p a s t e in chronic tonsil l it is -
L o t i o n igra a n d chlorate o f p o t a s h in 

syphi l i s o f p h a r y n x 
L o t t on chronic tonsil l it is 
L o v e ( K e r r ) on hered i tary deafness -
L u b e t - B a r o n forceps for r e m o v i n g 

n a s o p h a r y n g e a l fibroma 
L u c ' s forceps for m a x i l l a r y s inus oper 

at ions 
nasa l p o l y p i . . . . 

s inus opera t ions 

74 
4 2 9 
3 3 5 
4 2 4 
218 

, 195 
127 
3 9 9 
4 2 3 
3 3 9 
4 2 1 
3 8 0 
1 9 9 
1 2 9 
4 1 7 

9 5 
3 6 9 
3 7 2 
3 3 9 

61 

13 
161 
2 6 1 

108 
2 2 5 
2 3 7 
2 1 5 
4 3 4 
4 3 3 
4 0 0 

137 
1 5 6 

101 
4 3 1 
1 3 5 

127 
1 3 4 
4 1 1 

1 5 5 

8 5 
4 7 

, 67 
— — naso -antra l p o l y p i - - 101 
L u d w i g ' s a n g i n a - - - 1 1 8 , 1 1 9 
L u m b a r p u n c t u r e in B á r á n y ' s s y n ­

d r o m e 3 7 1 
explos ion deafness - - 4 1 6 
men ing i t i s - - 3 7 2 , 3 7 3 
otit ic brain abscess - - 3 7 5 
petros i t i s . . . . 343 
sinus t h r o m b o s i s - - - 3 8 4 
t inn i tus . . . . 4 2 2 

L u m i n a l in Meniere ' s s y n d r o m e - 4 2 2 
— prior t o perora l e n d o s c o p y - 2 3 1 
L u n g s , abscess o f - - - - 2 3 6 
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L u n g s , b r o n c h o s c o p y in n o n - t u b e r c u ­
lous disease of - - - 2 3 6 

— post -opnrat ive col lapse o f - - 2 3 7 
— tuberculos is of, phthis is laryngea 

a n d - - 1 8 9 , 1 9 0 , 1 9 2 , 1 9 4 
— t u m o u r s of, bronchoscopic aspect 2 3 7 
L u p u s o f l a r y n x - - 1 7 3 , 1 9 2 , 1 9 6 
— — local appl icat ion for - - 4 4 1 
— nose 52 
— p h a r y n x 1 2 8 

diagnosis f rom syphil is 1 2 6 , 128 
L y m p h a t i c ring, W a l d e y e r ' s - - 1 0 8 
L y m p h a t i c s o f auricle - - - 2 5 5 
— external nose . . . . 3 

l abyr in th 2 7 0 
— l a r y n x 1 6 2 
— nasal m u c o s a - - - - 10 
— neck , e x a m i n a t i o n of - - - 1 1 2 

in re tropharyngea l abscess - 1 2 0 
tonsill it is a n d - . 1 3 2 , 1 3 3 

— tonsi l 1 0 8 
— t y m p a n i c c a v i t y - - - 2 6 1 
L y m p h o i d t issues o f p h a r y n x a n d 

W a l d e y e r ' s ring - - - 108 
L y m p h o s a r c o m a of p h a r y n x - - 1 4 4 
L y n a h ' s oesophageal spatu la - - 2 4 0 

2 0 4 
3 7 5 
3 1 8 
147 
4 0 6 

9 5 
2 8 0 

M c B R I D E on laryngea l vert igo 
— otit ic brain abscess -

— o t o m y c o s i s 
— p h a r y n g e a l neuroses -
— syphil is o f ear -
M a c e w e n on frontal lobe abscess 
M a c k on ves t ibular a p p a r a t u s -
M c K e n z i e on acute purulent otit i 

m e d i a . . . . 
— electrical tes t o f ves t ibular a p 

para tus 
— otitic septicfemia 
— subpetrous abscess 
M c K e n z i e ( D a n ) on c h o l e s t e a t o m a 
— chronic catarrh o f m i d d l e ear 
— dento -antra l cys t s 
— d i a t h e r m y in tonsill it is 
— Meniere 's s y m p t o m c o m p l e x 
— otit ic pharyi?geal abscess -
— otosclerosis 
Mackenz ie (Morel l ) on acute p h a r y n 

gitis - . . . 
— chronic tonsil l it is 
— g u i a c u m lozenges in tonsil l it is 
— nervous cough -
— paralys is o f cr icothyreoids -
Mackenz ie ' s laryngeal lancet -
M c N a l l y on ves t ibu lar a p p a r a t u s 

2 8 2 , 2 8 4 , 2 8 5 , 2 9 0 , 2 9 4 
Macula , urt icular - - 2 8 2 , 2 8 3 , 2 8 4 
M a g g o t s in nose . . . . 5 6 
Magnes ium su lphate pas te in furun­

culosis o f nasal ves t ibule - 3 3 
M a g n u s on ves t ibular a p p a r a t u s 

2 8 2 , 2 8 3 , 2 8 5 , 2 8 6 
M a i t l a n d ( G w y n n e ) on sea-sickness - 2 9 9 
Malar ia l t r e a t m e n t of aural syphil is - 4 0 9 
M a l f o r m a t i o n o f auricle - - - 3 1 3 
M a l i g n a n t disease {see Cancer ; Sar­

c o m a ) 

— neutropenia - - - » 1 1 9 

3 3 2 

2 9 7 
3 8 9 
3 4 4 
3 5 0 
3 9 2 

99 
1 3 5 
4 1 9 
1 2 0 
3 9 9 

1 1 4 
1 3 5 
131 
2 0 5 
2 1 1 
1 1 9 

Mal inger ing , b leeding f rom p h a r y n x 
a n d 143 

— tests for s imula ted deafness 4 2 9 , 4 3 0 
Mal l eus , a n a t o m y . - - - 2 6 1 
— a n d incus , surgical r e m o v a l o f - 3 5 4 
M a n d l ' s solut ion in chronic laryngit i s 1 8 3 

— pharyng i t i s . - 1 2 2 , 1 2 3 
pos t -nasa l catarrh - - 1 4 9 

f o r m u l a . . . . 439 
in h y p e r t r o p h y of l ingual tonsi l 2 2 5 
laryngit i s sicca - - - 1 8 4 
Ozaena - - - - - 4 3 
rhinit is s icca - - . 44 

Mani f e s t diffuse puru lent labyr inth i t i s 
3 6 3 , 3 6 6 

M a n n on cerebellar abscess - - 3 7 9 
M a r t i n ( G . E . ) on peroral e n d o s c o p y 2 2 7 
— a n d S c o t t ( C . E . ) on paranasa l 

s inuses - - - - 6 0 
M a s s a g e in facial paralys i s due t o 

herpes zoster auricularis - 4 2 3 
— o f m a s t o i d in n o n - s u p p u r a t i v e 

ot i t is m e d i a . . . . 3 2 6 
— n e c k in chronic laryngit i s - - 1 8 3 
— — n e r v o u s affections of l a r y n x 

2 0 4 , 2 1 1 
neuroses o f p h a r y n x - - 1 4 6 

M a s t o i d operat ion in abscess o f brain 3 8 0 
acute puru len t ot i t is m e d i a - 3 3 2 

— — classical {see also Schwartze ' s 
O p e r a t i o n ) . - - 3 4 0 

in d iabet ics . . . . 3 4 4 
e x t r a d u r a l abscess - - 3 6 9 
facial paralys i s after - - 3 6 0 
indicat ions - - - 3 4 0 , 3 5 5 
m e a t a l plast ic - - - 3 5 6 
in mening i t i s - - - 3 7 4 
radical , f o r m u l a for use after 4 4 4 

modi f ied - - - - 3 5 9 
technique - - - 3 5 6 
in tubercu lous ot i t is m e d i a 4 0 4 

t i m e a t which to per form - 3 4 0 
— process , a n a t o m y - - 2 6 3 , 3 3 5 

m a s s a g e of, in n o n - s u p p u r a ­
t ive ot i t is m e d i a - - 3 2 6 

— t e m p o r a l b o n e , a n a t o m y - - 2 6 2 
periostit is o f - - 3 3 8 , 3 3 9 

M a s t o i d i s m 3 2 8 
Masto id i t i s , Bezo ld ' s - - - 3 3 7 
— in chronic puru len t ot i t is m e d i a - 3 5 4 
— diabet ics 3 4 3 
— meas les causing - - - 3 3 4 
— w i t h petrosi t is . . . - 3 4 2 
— z y g o m a t i c - - - - 2 6 4 , 3 3 7 
Maur ice ' s k ines iphone - - - 4 3 5 
M a x i l l a , acute os teomyel i t i s a n d 

periostit is o f - - . 6 3 
— s imple chronic hyperp las ia o f - 101 
M a x i l l a r y o s t ium - - - - 5 , 14 
— sinus {see also Paranasa l S inuses ) 

a n a t o m y 12 

Ca ldwe l l -Luc operat ion on 8 5 , 9 9 
Canfield's operat ion on - - 87 

— — carc inoma of - - - 1 0 3 
D e n k e r ' s operat ion on - - 87 
denta l cys t s in connect ion w i t h 98 
operat ions , intranasal route ~ 8 4 
punc ture t h r o u g h inferior 

m e a t a l wal l , a n d l a v a g e - 7 4 
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7 6 
14 
6 3 
6 6 
7 0 
7 3 
7 0 
71 
8 3 
7 3 
17 

4 
2 8 4 
3 7 5 
4 0 6 
3 3 4 
3 9 9 
3 5 6 

4 
2 1 , 2 4 
- 2 2 
- 81 
- 117 
- 2 8 3 
- 2 2 5 

2 6 9 , 2 7 0 

M a x i l l a r y s inus , p u n c t u r e t h r o u g h 
m i d d l e m e a t u s 
var ia t ions in . . . 

— sinusit is , acu te . . . -
t r e a t m e n t 

chronic , d iagnosis 
exp lorat ion tes t in -
pos ture tes t in 

· — trans i l luminat ion tes t in -
t r e a t m e n t 
X - r a y t e s t 

M a x i l l o - e t h m o i d a l cell 
M a x i l l o - t u r b i n a t e d b o n e -
M a x w e l l on ves t ibu lar a p p a r a t u s 
M a y e r ( O t t o ) on mening i t i s 
— syphi l i s o f ear . - - -
Meas les , ot it is m e d i a due to -
M e a t in terdic ted in otosclerosis 
M e a t a l p last ic operat ion on m a s t o i d 
M e a t u s , acoust ic [see A c o u s t i c M e a t u s ) 
M e a t u s e s o f nose , a n a t o m y 

rhinoscopic appearances 
M e d i a n r h i n o s c o p y 

in sphenoida l sinusitis -
M e m b r a n e , false, in d iphther ia 
— otol i thic - - . -
M e m b r a n e s o f l a r y n x , congeni ta l 
M e m b r a n o u s cochlea , a n a t o m y 
— l a b y r i n t h , a n a t o m y - 2 6 9 , 3 9 4 
Meniere ' s s y m p t o m c o m p l e x -
Meningea l labyr inthi t i s -
M e n i n g i s m 
Mening i t i c neurolabyr inth i t i s -
Meningi t i s {see also L e p t o m e n i n g i t i s ) 
— cerebrospinal fluid changes in 

3 6 9 , 3 7 3 
— c ircumscr ibed serous, in cranial 

fossae 
— diffuse serous . . . . 

l u m b a r puncture in - 3 7 2 , 3 7 3 
— t e m p e r a t u r e a n d pulse-rate in - 3 7 3 
M e n o p a u s e , paraesthesia of p h a r y n x a t 
M e n t h o l in a f t er - t rea tment o f nasal 

p o l y p i . . . -
— a lcohol in acute nasa l sinusitis 
— l iquid paraffin in acute rhinitis 
— parole ine to p r e v e n t phthis is 

laryngea 
— s p r a y in neuroses of l a r y n x 
M e r c u r y bichloride in chronic otit is 

m e d i a . . . . 
— e ighth nerve affected b y 
— in e t io logy of acute pharyng i t i s 
— a n d iron perchloride in septic 

pharyng i t i s -
— ni trate in lupus o f p h a r y n x 
— perchloride in chronic otit is m e d i a 

t inni tus 
— in syphi l i s o f ear 

p h a r y n x 
M e y e r ( W i l h e l m ) , a d e n o i d s f l r s t recog 

n ized b y 
— d e a d speech of -
Miche l ' s mirror for poster ior rhino 

s c o p y - - -
Micro- te lephone as a n a id t o hearing 
Middle ear {see also Ot i t i s M e d i a ) 

a n a t o m y {see A n a t o m y of E a r ) 
c a t a r r h of, chronic - - 3 9 2 

4 1 9 
3 6 2 
3 2 9 
4 1 7 

3 7 1 
3 7 1 

1 4 6 

4 7 
6 5 
37 

1 9 4 
2 0 1 

3 4 8 
4 2 4 
114 

1 1 9 
1 2 9 
3 4 8 
4 2 2 
4 0 9 
2 1 7 

1 4 9 
1 5 4 

2 2 
4 3 7 

M i d d l e ear , c a t a r r h of, d r y 
c left , a n a t o m y 

— — c o n d u c t i o n o f s o u n d t h r o u g h 
foreign bodies in -

— — inflation o f {see In f la t ion) 
— — m a l i g n a n t disease of 

syphi l i s o f 
syr ing ing o f 
tuberculos i s o f 

M i l i a r y tuberculos is o f l a r y n x , acute 
p h a r y n x , acu te 

Mi l l igan o n cerebel lar abscess -
— c h o l e s t e a t o m a 
— i n s t r u m e n t of, for i n t r a t y m p a n i c 

syr inging 
— on Meniere ' s s y m p t o m c o m p l e x 
— m y r i n g i t i s 
— sinus t h r o m b o s i s 
Mirror for e s t i m a t i n g nasa l obs truc 

t ion . . . . 
— used in l a r y n g o s c o p y -

errors in in troduct ion 
o t o s c o p y 
p h a r y n g o s c o p y 
r h i n o s c o p y 

M i t c h e l l (Ph i lp ) on chronic tonsil l it is 
M o g i p h o n i a - - - -
Mol l i son on z y g o m a t i c m a s t o i d i t i s 
M o o r e ( Irwin) on chronic tonsi l l i t is 
M o r p h i a prior to oesophagoscopy 
— in tuberculos i s o f p h a r y n x -
M o s e l e y ' s suct ion a p p a r a t u s in t on 

s i l l e c tomy 
M o s h e r ' s boug ies 
— operat ion in d iver t icu la o f oeso 

p h a g u s 
M o t o r neuroses o f p h a r y n x 
— para lys i s o f l a r y n x 
M o t t on syphi l i s o f ear 
M o u r e ' s incision in m a l i g n a n t disease 

of nose . . . . 
— operat ion in n a s o p h a r y n g e a l 

fibroma 
M o u t h , e x a m i n a t i o n o f -
— w a s h e s , formulae for -
M o u t h - b r e a t h i n g 
M u c o c e l e o f paranasa l s inuses -
M u c o u s m e m b r a n e o f l a r y n x -

m o u t h , e x a m i n a t i o n of -
nasa l . . . . 

in chronic rhinit is -
— funct ion of 

of p h a r y n g e a l wal l 
p h a r y n x , chronic hyperp las ia 

of - - -
— p o l y p i , a l l ergy a n d 

of nose -
M u e c k e on s inus t h r o m b o s i s 
Muel l er on otit ic bacteraemia 
M u m p s , deafness d u e to -
M u s c l e s o f ex terna l n o s e -
— l a r y n x 

para lys i s o f -
— t y m p a n i c , a n a t o m y -
M u t i s m {see D e a f - m u t i s m ) 
M y g i n d on Meniere ' s s y m p t o m c o m ­

p l e x 
— mening i t i s . . . .. 
— para lys i s of cr icothyreoids -

PAGE 

3 9 4 
2 5 7 
2 7 3 
3 2 0 

4 1 0 
4 0 7 

3 1 0 , 351 
4 0 2 
1 9 6 
127 
3 7 8 
3 5 1 

3 1 0 
4 1 9 
3 2 3 
3 8 9 

2 8 
1 6 7 
1 7 0 
3 0 2 
1 1 0 

2 0 , 2 2 
1 3 3 
2 0 4 
3 3 7 
1 3 5 
2 3 1 
1 2 8 

1 3 9 
2 4 7 

2 4 2 
1 4 7 
2 0 5 
4 0 9 

4 9 

1 5 5 
1 1 0 
4 3 8 

2 7 

1 6 4 , 1 6 6 
1 1 0 

7 
4 0 
2 6 

1 1 2 

1 2 9 
5 8 
4 5 

3 8 6 
3 8 9 
4 2 5 

3 
1 5 8 

2 0 5 , 2 1 0 
- 2 6 1 

4 1 9 
3 7 4 
2 1 1 
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Myias i s - - . . . 
M y o p a t h i c paralys is o f l a r y n x . 
Myos i t i s , tonsi l lar sepsis a n d -
Myring i t i s . . . . 

J v J A G E R on c h o l e s t e a t o m a -
— fractures of t e m p o r a l b o n e -

N a r e s , a n a t o m y . . . . 
— poster ior {see Choanae) 

N a s a l {see also N o s e ) 
— a l lergy . . . . . 
— b o n e s , a n a t o m y -

fractures a n d dis locat ions o f 
— catarrh , f o r m u l a for -

salpingit is w i t h 
— c a v i t y {see also S e p t u m N a s i ) 

a n a t o m y of lateral wall 
m e d i a l wal l 
roof a n d floor . 

ejcamination of, in s inus i tus 
formulae for washes for 

— — funct ions 
— conchae {see Conchae) 
— defences aga ins t infect ion -
— diphtheria , foreign bodies a n d 
— discharge {see also Rhinorrhcea) 

in allergic condit ions 
o f cerebrospinal fluid 

— — in chronic sinusitis 
— — foreign b o d y i m p a c t i o n 
— lavage 
— neuroses -

formulae for 
— obstruct ion 

in chronic sinusitis 
e s t imat ion of 

— operat ions , a l lergy a n d 
anaesthesia for 

— orifices, diseases o f 

PACE 
5 6 

2 1 0 
1 3 3 
3 2 3 

3 5 0 
4 1 5 

1 

57 
1 

3 2 
4 3 6 
3 2 4 

a l lergy a n d -
— sinuses {see Paranasa l Sinuses) 
— - s p e c u l u m , Ki l l i an ' s 

— T h u d i c h u m ' s 
— speech . - . - 11 
— s y m p t o m s due to adenoids -
— vest ibule , dermat i t i s of, formulae 

for - - - . 
— a n d furunculosis o f 
N a s o - a n t r a l p o l y p i -
Naso - f ronta l d u c t -
N a s o l a c r i m a l canal 
N a s o p h a r y n g i t i s , syphiht i c 
N a s o p h a r y n g o s c o p y 
— in chronic sinusitis 
N a s o p h a r y n x , acute in f lammat ions 

of . . . . 

7 
6 4 

4 3 6 
11 

2 5 
5 5 

5 7 , 5 8 
5 9 
6 8 
5 5 
2 9 

2 8 , 5 7 
4 3 7 

2 7 
69 
28 
5 9 
3 0 
32 
4 5 
5 8 

2 2 
2 0 

1 4 7 
150 

4 3 6 
3 3 
9 9 

6 
5 

4 0 7 
2 2 
81 

— a n a t o m y . . . . 
— c a r c i n o m a of - - -
— chronic post -nasa l catarrh -
— digital pa lpat ion of -
— diseases o f {see also A d e n o i d s ) 

relat ion to aural diseases 
— fibroma of . . . 
— fibromucous p o l y p u s of 
— pa in t for , in chronic catarrh 
— rhinoscopic appearances 
— s a r c o m a of . . . 

148 
1 0 6 
1 5 5 
148 

2 4 , 151 
148 
4 0 1 
153 

9 9 
4 3 8 

2 3 
1 5 3 , 1 5 5 

N a s o p h a r y n x , s imple t u m o u r s o f - 1 5 5 
N a s u s ex ternus , a n a t o m y - - 1 
N e c k , cellulitis o f - - - 1 1 8 , 1 1 9 
— l y m p h a t i c s of, e x a m i n a t i o n of - 1 1 2 
—• — in re tropharyngea l abscess - 1 2 0 

tonsi lht is a n d - - 1 3 2 , 1 3 3 
— m a s s a g e of, in chronic laryngi t i s - 1 8 3 

n e r v o u s affections o f l a r y n x 
2 0 4 , 2 1 1 

in neuroses o f p h a r y n x - - 1 4 6 
Necros i s of l a r y n x - - - - 191 
— ossicles . . . . . 354 
N e o s a l v a r s a n in syphi l is o f p h a r y n x 127 
N e r v e deafness - - - 2 7 9 , 4 1 3 

of d o u b t f u l origin- - - 4 2 5 

— — due to infiuenza - - - 4 2 5 
senile , a u d i o g r a p h in - - 2 8 1 

— e ighth cranial {see E i g h t h N e r v e ) 
Nerve -graf t ing in facial paralys i s - 3 6 0 
N e r v e - s u p p l y o f ex terna l acoust ic 

m e a t u s . . . . 2 5 6 
— l a r y n x - - - - - 1 6 3 
— nasal m u c o u s m e m b r a n e - - 8 
— oesophagus - - - - 2 3 0 
— sphenoida l s inus - - - 18 
— t y m p a n i c c a v i t y - - - 2 6 1 
N e r v e s , o l fac tory , a n a t o m y - - 1 0 
N e r v o u s c o u g h . . . . 2 0 4 
N e u m a n n on mas to id i t i s - - - 3 4 0 
— mening i t i s - - - 3 7 2 , 3 7 4 
— m e t h o d of aural anaesthesia 3 1 1 , 3 5 2 

f o r m u l a - - - 4 4 4 
— operat ion on l a b y r i n t h - 3 6 6 , 3 7 4 
— on otit ic brain abscess - 3 8 0 , 3 8 1 
— syphil is of ear . . . . 4 0 9 
Neura lg ia due t o septa l spurs a n d 

dev ia t ions - - - - 33 
— of l a r y n x 2 0 0 
— p h a r y n x 1 4 6 
Neur i t i s of e ighth n e r v e - - - 4 2 4 
— re trobulbar , c o m p U c a t i n g nasal 

s inusitis . . . . 93 
N e u r o f i b r o m a of e ighth nerve - 4 2 6 
Neuro labyr in th i t i s , mening i t i c - 4 1 7 
— syphil i t ic 4 0 8 
N e u r o s e s o f l a r y n x - - - . 2 0 0 
— nasal - - - - 2 8 , 5 7 

formulae for - - - - 4 3 7 
— p h a r y n x - - - - - 1 4 6 
N e u t r o p e n i a , m a l i g n a n t - - - 1 1 9 
Nev i l l e ( T . ) on Meniere ' s s y m p t o m 

c o m p l e x . . . . 4 3 2 
N e w ( G . B . ) on cancer o f n a s o p h a r y n x 1 5 5 
N i t r a t e of m e r c u r y in lupus o f 

p h a r y n x - - - - 1 2 9 
— silver {see Si lver N i t r a t e ) 
Ni tr i t e s in Meniere ' s s y n d r o m e 4 2 1 , 4 2 2 
N o d u l e s in lupus o f p h a r y n x - - 1 2 8 
— s ingers ' 1 8 4 
No i se a p p a r a t u s , B á r á n y ' s - 2 7 7 , 4 3 1 
— deafness due t o - - - - 4 1 6 
N o l t e n i u s on boi ls o f ear - - 3 1 7 
N o s e {see also N a s a l ) 
— anaesthesia of - - - - 3 0 
— a n g i o m a of - - - - 4 8 
— a s t h m a a n d . . . . 5 8 
— bleeding f rom {see E p i s t a x i s ) 
— c a r c i n o m a o f - - - - 4 9 
— cys t s o f - - - - - 4 8 
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PAGE 
N o s e , ' dangerous area ' o f - - 4 7 
— depressed bridge o f - - 3 2 , 5 0 
— diseases o f (see also u n d e r var ious 

diseases) . . . - l 
— — formulae for - - - - 4 3 6 
— —- general hyg iene - - - 31 
— therapeut ics - - - 2 9 

relat ion t o aural diseases - 4 0 1 
s y m p t o m s . . . - 2 6 

— e x a m i n a t i o n of {see also R h i n o ­
s c o p y ) 2 0 

— ex terna l , a n a t o m y . . , l 
— fibroma of - - - 4 8 
— foreign bodies in - - 5 5 
— funct ions o f - - - - 2 5 
— fungi in - - - - - 5 6 
— injuries o f - . . . 32 
— lupus o f 5 2 

— m a g g o t s in - - - - 5 6 
— o s t e o m a of - - - - 4 8 
— p a p i l l o m a of - - - - 4 8 
— paras i tes in - - - - 5 6 
— p lugg ing of {see P lugg ing o f N o s e ) 
— rhinol i ths in - - - - 5 6 
— rh inosc leroma of - - - 5 3 
— ' saddle ' - - - - 3 2 , 5 0 
— s a r c o m a of - - - - 4 9 
— sc l eroma of - - - - 1 2 9 
— syphi l is o f . . . . 5 0 
— tuberculos is of - - - - 51 
— ulcerat ive g r a n u l o m a of - - 5 3 
Nos tr i l s , a n a t o m y . . . . l 
N o v o c a i n a n d adrenal in anaesthesia 

of ear - - - - - 311 
— — — — N e u m a n n ' s m e t h o d - 3 5 2 
— — — l a r y n x , B o u l a y ' s m e t h o d - 2 2 6 
— — — for m a s t o i d operat ion in 

d iabetes - - - 3 4 4 
of m a x i l l a r y sinus - - 8 4 
nose . . . . 3 0 
for t ons i l l e c tomy - - 138 
t r a c h e o t o m y - - - 2 2 2 

N y s t a g m u s , after . . . . 2 9 3 
— caloric 2 9 5 
— compress ion - - - 2 9 7 , 3 1 2 
— laws o f 2 9 3 
— of p h a r y n x - - - - 147 
— s p o n t a n e o u s - - - - 2 9 1 
— test ing for . . . . 2 8 4 
— var iabi l i ty of, in cerebellar abscess 3 7 9 
— ves t ibular . . . . 2 9 0 

OC C U P A T I O N S causing deafness 
O c u l a r {see E y e ) 

O c u l o - m o t o r a p p a r a t u s , s tat ic l a b y ­
r inth a n d . . . . 

€ E d e m a of eye l ids w i t h chronic s inu­
sitis . . . . . 

— l a r y n x - - 1 1 9 , 1 6 4 , 1 6 6 , 
— subglot t i c - - - 1 6 4 , 1 6 6 , 
( E s o p h a g e c t o m y for cancer 
( E s o p h a g o s c o p y 
— in foreign b o d y i m p a c t i o n 
CEsophagus, abscess of -
— achalas ia o f 
— a n a t o m y 
— cancer of -
— divert icula o f 

2 4 1 , 

4 1 6 

2 8 2 

93 
177 
176 
2 4 5 
2 3 9 
2 5 3 
2 4 8 
2 4 6 
2 3 0 
2 4 3 
241 

PAGE 
CEsophagus , erosions o f - · - 2 4 8 
— foreign bodies in - - - 2 5 2 
— infect ions o f - - - - 2 4 8 
— injuries of . . . . 2 4 8 
— paralys i s o f - - - - 2 4 7 
— s p a s m of - - - - 2 4 1 , 2 4 6 
— strictures o f - - - - 2 4 2 
Oil inst i l lat ions in peenash - - 5 6 

— o f pine inhalat ions in chronic 
laryngi t i s - - - - 1 8 3 

O i l y s p r a y s in nasa l diseases - - 3 0 
Ol fac t ion , d i s turbances o f - - 28 
O l f a c t o r y nerves , a n a t o m y - - 10 
— sulcus - - - - 4 , 14, 2 2 
— — p u s in, in chronic sinusitis - 8 0 
O 'Mal l ey ' s gui l lot ine for t o n s i l l e c t o m y 137 
O n o d i ( L . ) on fronta l s inus - - 16 
' Opal ine ' ulcer o f p h a r y n x - - 1 2 5 
O p h t h a l m i c ve ins , t h r o m b o s i s o f 9 3 . 9 5 
O p i u m in acute pharyng i t i s - - 1 1 4 
O p t i c aphas ia in t e m p o r a l lobe 

abscess - - - - 3 7 7 
— a t r o p h y compl i ca t ing nasa l s inu­

sitis 9 3 
Orbi ta l infect ion, e t h m o i d , l abyr in th 

a n d 17 
— c o m p h c a t i o n s o f s inus disease - 9 3 
O r b i t o - e t h m o i d a l cells - - - 17 
O r g a n o t h e r a p y in otosclerosis - - 3 9 9 
Orientat ion " . . . 2 8 6 2 9 1 
O r m e r o d on tubercu lous ot i t is m e d i a 4 0 2 
O r o p h a r y n x , a n a t o m y - - 1 1 , 107 
O r t h o f o r m in chronic otit is m e d i a - 3 4 9 

— d y s p h a g i a o f phthis is l aryngea - 1 9 5 
— tuberculos is o f p h a r y n x - - 128 
O s s i c u l e c t o m y . . . . 354 
— f o r m u l a for anaesthesia in - - 4 4 4 
Ossicles , t y m p a n i c , a n a t o m y - - 2 6 1 

caries a n d necrosis o f - - 3 5 4 
O s t e o m a o f nose - - - - 4 8 
Os teomye l i t i s of m a x i l l a - - 6 3 
— t e m p o r a l b o n e . . . . 3 4 3 
Ost ia o f e t h m o i d a l cells - - 6 , 17 
Ost i t i s vascu losa . . . . 3 9 4 
O s t i u m frontale , a n a t o m y - - 6 , 1 5 

— m a x i l l a r e , a n a t o m y - - - 5 , 14 
— sphenoidale , a n a t o m y - - 5 , 19 
— tubae, a n a t o m y - - - - 11 

rhinoscopic appearances - 2 4 
O s t r o m ' s p u n c h forceps - - - 8 5 
O t a l g i a {see E a r a c h e ) 
Ot ic vesicle 2 6 5 
Ot i t i s ex terna , formulae for - 4 4 1 , 4 4 2 
— m e d i a , a c u t e , in children - - 3 3 3 

— Friedländer 's baci l lus 
causing - - - 3 3 5 

— influenzal - - 3 2 8 , 3 3 3 
— — masto id i t i s in - . - 3 3 5 

— - - - — meas le s caus ing - . 3 3 4 
— n o n - s u p p u r a t i v e - - 3 2 4 

— — — os teomye l i t i s of t e m p o r a l 
b o n e fo l lowing - - 3 4 3 

petros i t i s w i t h - - - 3 4 2 
— — — p h a r y n g e a l abscess secon­

d a r y to - - 1 2 0 , 3 4 4 
— — — Pneumococcus mucosus 

caus ing - - - 3 3 5 
— puru lent - - - 3 2 7 
— variet ies - - - 3 3 3 
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PAGE 

Oti t i s m e d i a , acute , relation to gastro­
enteritis o f infants - - - 3 3 3 

scarlatinal - - - 3 3 4 
— — — in t y p h o i d fever - - 3 3 5 
— — atresia o f m e a t u s w i t h - - 3 2 1 

chronic purulent - - - 3 4 5 
caries of ossicles w i th - 3 5 4 

— — c h o l e s t e a t o m a w i t h - 3 5 0 
— — facial paralys is w i t h - 3 5 3 

granulat ions a n d p o l y p i 
w i t h - - - 351 

— — masto id i t i s in - - 3 5 4 
pharyngea l abscess compl i ca t ­

ing - - - - 1 2 0 , 3 4 4 
— — suppurat ive , compl ica t ions {see 

also Intracrania l ; L a b y ­
r inthit i s ) - - - - 361 

— — — formulae for use in 4 4 2 , 4 4 3 , 4 4 4 
— — — routes o f infection in - 3 6 1 

syphil i t ic . . . . 4 0 7 
tuberculous . . . . 4 0 2 

Otol i th ic m e m b r a n e - - - 2 8 3 
— react ions , m e t h o d s o f test ing 2 8 4 
O t o m y c o s i s 3 1 8 
Otorrhoea 3 0 0 
— insufflation o f powders in - - 311 
— in masto id i t i s - - - 3 3 8 , 3 5 4 
— ot i t is m e d i a - 3 3 2 , 3 3 4 , 3 4 5 , 3 4 8 
— petrosit is 3 4 3 
Otosclerosis . . . . 3 4 5 , 3 9 4 
— atyp ica l . . . . 3 9 9 , 4 2 6 
— a u d i o g r a p h in - - - - 2 8 1 
Otoscopio appearances in acute n o n ­

suppurat ive otit is m e d i a - 3 2 5 
— — — purulent ot i t is m e d i a - 3 2 9 
—- — chronic adhes ive process - 3 9 3 

otit is m e d i a - - - 3 4 6 
rupture of t y m p a n i c m e m ­

brane - - - - 3 2 3 
— — scarlatinal otit is m e d i a - 3 3 4 
O t o s c o p y 3 0 1 
O u t s t a n d i n g auricle - - - 3 1 4 
O v a l w i n d o w , a n a t o m y - - 2 6 0 , 2 6 6 
Ozaena 4 1 
— directions for cleansing nose in 4 2 , 4 3 7 
— e t io logy - - - - - 41 
— laryngis 184 
— p a t h o l o g y 41 
— prognosis a n d p r o p h y l a x i s - - 4 2 
— rhinoscopic appearances - - 4 2 
— s y m p t o m s - - - - 41 
— t r e a t m e n t - - - - 4 2 

P A C H Y D E R M I A L A R Y N G I S 
^ Pa la t e , cancer o f 
— cleft , s u b m u c o u s 
— congeni ta l insufficiency of 
— e x a m i n a t i o n o f -
— paralys is o f 
— r h y t h m i c m o v e m e n t s o f 
Pa la t ine arches , a n a t o m y 
P a l a t o - e t h m o i d a l cell 
P a l m e r on haematoma auris 
Pa lpa t ion of n a s o p h a r y n x 
Pan labyr in th i t i s 
Panot i t i s , syphil i t ic 
P a p i l l o m a of l a r y n x 
— p h a r y n x 

11 

1 8 4 
144 
111 
111 
111 
147 
147 
1 0 6 

17 
3 1 5 

2 4 , 151 
3 6 2 
4 0 8 
2 1 3 
144 

anaesthetics for use in - - 4 4 3 
masto id i t i s - - - - 3 3 9 
no n- suppura t ive otit is m e d i a 3 2 7 
pertrosi t is . . . . 3 4 3 
scarlat inal ot i t is m e d i a - 3 3 4 
t echn ique - - - - 3 3 1 

Paracus is Wi l l i s i i . . . . 3 0 0 
in otosclerosis - - - 3 9 7 

Paraesthesia o f l a r y n x - - - 2 0 0 
— p h a r y n x 1 4 6 
Paraffin, l iquid, in a c u t e rhinit is - 3 7 

h a b i t u a l ep is tax is - - - 5 5 
nasal p o l y p i - - - 4 7 
ozaena 4 3 
rhinit is sicca - - - 4 4 

—• — for w a x in ear - - - 3 1 9 
Pa ra la by r in t h i t i s - - - - 3 6 2 
Paralys i s o f cr icothyreoid m u s c l e s - 2 1 1 
— facial , c o m p H c a t i n g ot i t is m e d i a 3 5 3 

from herpes zoster auricularis 4 2 3 
m a s t o i d operat ion a n d - - 3 6 0 

— of laryngeal musc le s - - 2 0 5 , 2 1 0 
nerves - - - 2 0 7 , 2 1 1 

— l a r y n x , e l ec tro therapy in - - 1 7 3 
— ocular , compl i ca t ing nasal s inu­

sitis - - . . . 
— o f oesophagus . . . . 
— pa la te - - - - 1 1 1 , 
— thyreo -ary teno id musc l e s -
— voca l cords . . . . 

in cancer o f oesophagus -
Paranasa l sinuses {see also E t h m o i d a l 

Cells ; F r o n t a l S inus ; M a x i l ­
lary Sinus ; Spheno ida l Sinus) 
affections o f -
— bac ter io logy 
— denta l cys t s in connect ion 

w i t h m a x i l l a r y a n t r u m -
— e t io logy . . . . 
— focal sepsis a n d 

formulae for -
frontal v a c u u m headache 

3 4 , 1 0 2 
naso-antra l po lyp i - - 99 

— — — ozaena a n d - - - 41 
— p a t h o l o g y - - - 6 2 
— — — s imple chronic hyperplas ia 

o f m a x i l l a - - - 1 0 1 
— — a n a t o m y - - - - 12 

of e t h m o i d a l cells - - 16 
fronta l s inus - - - 1 5 
m a x i l l a r y s inus - - 12 
sphenoidal s inus - - 17 

catarrh of - - - - 6 2 
— chronic . . . . 68 
chronic suppurat ion in - - 6 8 

diagnosis - - - 69 
anter ior e t h m o i d a l 

cells . . . 7 9 
frontal s inus - 7 7 
m a x i l l a r y s inus - 7 0 
posterior e t h m o i d a l 

cells - - - 8 0 
sphenoidal s inus - 8 0 

intracranial compl i ca ­
t ions - - - 9 4 

9 3 
2 4 7 
147 
191 
1 9 2 
2 4 5 

6 0 
61 

61 
4 1 

4 3 6 
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Paranasa l s inuses , chronic s u p p u r a ­
t ion in, orbital a n d ocular 
compl icat ions - - - 9 3 

— — — — s y m p t o m a t o l o g y - 6 8 
— — t r e a t m e n t - - - 8 3 

e t h m o i d labyr inth - 9 0 
frontal sinus - - 87 
m a x i l l a r y s inus - 8 3 

— — — — — sphenoidal s inus - 91 
— — fungous g r o w t h s in - - 6 2 

in f lammat ion of, acute - - 6 2 
e x a m i n a t i o n of sinuses 

a n d cavit ies - - 6 4 
— — t r e a t m e n t - - - 6 4 

m a l i g n a n t disease affecting - 1 0 3 
mucoce l e o f - - - - 9 6 
tuberculos is o f - - - 1 0 3 

P a r a p h e n y l e n e d i a m e n e , aural effects 
o f 4 2 5 

Paras i tes in nose . . . . 5 6 
P a r e n c h y m a t o u s tonsil l it is , acute - 1 3 0 

chronic - - - - 1 3 3 
Parole ine , m e n t h o l in, to p r e v e n t 

phthis is laryngea - - 1 9 4 
P a r o s m i a - - - - - 2 8 
P a r o x y s m a l rhinorrhcea - - - 5 7 
Pas t -po in t ing . . . . 2 9 4 
Paterson on congenita l s tr idor - 2 0 3 
— tonsi l lar recess - - - - 1 1 2 
Pa t t er son ( N . ) on cancer o f nose - 4 9 

p h a r y n x . . . . 1 4 5 
P e e n a s h 5 6 
Pen tose nucleot ide in agranulocytos i s 1 1 9 
Perbora te of soda in V i n c e n t ' s ang ina 1 1 6 
Perchloride o f iron in chronic laryngi t i s 1 8 3 

a n d m e r c u r y in septic p h a r y n ­
gitis 1 1 9 

in perforat ion of d r u m h e a d - 3 4 9 
— m e r c u r y in chronic otit is m e d i a - 3 4 8 

t inni tus . . . - 4 2 2 
Perforat ion of pillars o f fauces - 1 1 2 
— s e p t u m nasi . . . . 3 6 
— t y m p a n i c m e m b r a n e (see T y m ­

panic M e m b r a n e ) 
Perichondrit i s o f auricle - - - 3 1 5 
— l a r y n x . . . . 1 8 6 , 191 
Per i labyrinthi t i s . . . . 3 6 2 
P e r i l y m p h s y s t e m o f l abyr in th - 2 7 0 
Per iodonta l cys t s in connect ion w i t h 

m a x i l l a r y sinus - - - 9 8 
Periostit is o f m a s t o i d - - 3 3 8 , 3 3 9 
— m a x i l l a 6 3 
— orbital , compl i ca t ing chronic 

sinusitis - - - - 9 3 
' Peripheral analys i s ' t h e o r y o f 

hearing . . . . 2 7 4 
Peritonsi l lar abscess - - 1 1 2 , 131 
Peroral e n d o s c o p y (see E n d o s c o p y ) 
Perox ide of h y d r o g e n {see H y d r o g e n 

P e r o x i d e ) 
Perseverat ion in otitic t e m p o r a l lobe 

abscess - - - - 3 7 7 
Petrosit is 3 4 2 
Petrous b o n e , fractures of - - 4 1 3 
Pfannenst iU's m e t h o d in phthis is 

laryngea - - - - 1 9 5 
tuberculous otit is m e d i a - 4 0 5 

— n a s c e n t iodine m e t h o d in nasal 
lupus - - - - - 5 3 

N . T . 

PAGE 
P h a r y n g e a l abscess s e c o n d a r y to ot i t is 

m e d i a 3 4 4 
— aspec t of l a r y n x , a n a t o m y - - 1 6 4 
— obs truc t ion - - - - 2 8 
— p l e x u s , a n a t o m y - - 1 0 8 
— recess, a n a t o m y - - 1 1 , 2 4 
— reflex - - - - - 1 1 2 
— tonsi l (see A d e n o i d s ) 
P h a r y n g i t i s , acu te - - - 1 1 4 
— chronic 1 2 2 
— h y p e r t r o p h i c - - - - 1 2 2 
— remedies for use in - - - 4 3 9 
— septic 118 
— sicca (a trophic ) - - - - 1 2 3 
— s imple catarrhal - - - 1 2 2 
P h a r y n g o - p a l a t i n e arch - - - 1 0 6 
P h a r y n g o s c o p y - - - - 1 1 0 
P h a r y n g o t o m y in m a l i g n a n t disease 1 4 5 
P h a r y n x (see also N a s o p h a r y n x 

Tons i l s ) 
— anaesthesia o f -
— a n a t o m y . . . . 1 
— benign t u m o u r s o f 
— cancer o f - - - 1 4 4 , 2 1 5 
— chronic infect ive condi t ions 
— congeni ta l a b n o r m a l i t i e s o f 
— diseases of, formulae for 

re lat ion t o aural diseases 
— divert icula o f 
— e x a m i n a t i o n o f -

in chi ldren -
— foreign b o d i e s in 
— haemorrhage f r o m 
— herpes o f -
— hyperaesthesia o f 

caus ing difficulty in l aryngo 
s c o p y 

— hyperp las ia o f m u c o u s m e m b r a n e 
— i n f l a m m a t i o n s o f (see also P h a r y n 

git is) - . . . 
a cu te , agranu locy t i c ang ina 

d iphther ia 
r e t r o p h a r y n g e a l abscess 
sept ic 
V i n c e n t ' s a n g i n a - 115 , 

— — chronic 
— keratos is o f - -
— laryngea l -
— leprosy o f -
— lupus o f -

d iagnos is f r o m syphi l i s 126 , 
— l y m p h o i d t issue of, a n d W a l d e y e r 

ring 
— neuralg ia o f 
— neuroses o f 
— n y s t a g m u s of 
— oral -
— p a p i l l o m a o f 
— paraesthesia of -
— in phthis is l aryngea 
— s a r c o m a of 
— sc l eroma o f 
— syphi l i s o f 

d iagnos is f r o m lupus 
m a l i g n a n t disease 

— tuberc le -
V i n c e n t ' s a n g i n a 

— tuberculos i s of, acu te m i l i a r y 
P h e n o l {see C a r b o h c A c i d ) 

1 4 6 
1 0 5 
1 4 4 
2 1 8 
1 2 5 
1 1 2 
4 3 8 
4 0 1 
2 4 1 
1 1 0 
1 1 3 
1 4 3 
142 
117 
1 4 6 

1 7 0 
1 2 9 

1 1 4 
1 1 9 
1 1 6 
1 1 9 
1 1 8 
1 2 6 
1 2 2 
1 4 2 
1 0 7 
1 2 9 
1 2 8 
1 2 8 

1 0 8 
1 4 6 
1 4 6 
1 4 7 
1 0 7 
1 4 4 
1 4 6 
1 9 2 
1 4 4 
1 2 9 
1 2 5 
1 2 8 
1 4 4 
1 2 8 

1 1 6 , 1 2 6 
- 1 2 7 

30 
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P h o n a s t h e n i a 
P h o n a t i o n , interference w i t h , 

affections o f l a r y n x 
— musc l e s of . - . 
— pos i t ion o f g lott is on -
P h o n i c s p a s m 
P h o s p h o r u s in otosclerosis 
P h y s i o l o g y o f a u d i t o r y a p p a r a t u s 

— ves t ibu lar a p p a r a t u s -
Phthis is laryngea 

diagnosis 
p a t h o l o g y 
prognos is 
s y m p t o m s 
t r e a t m e n t 

— p u l m o n a l i s , phthis is laryngea a n d 
1 8 9 , 1 9 0 , 1 9 2 , 

' P i a n o ' t h e o r y of hear ing 
Picric ac id in chronic ot i t is m e d i a -
' P igeon chest ' in adenoids 
Pil lars of the fauces , a n a t o m y -

— — perforat ion of - - -
Pi locarpine in Meniere 's s y m p t o m 

c o m p l e x 

PAGE 

2 0 4 

1 7 0 
1 6 0 
1 6 5 
2 0 4 
3 9 9 
2 7 3 
2 8 0 
1 8 9 
1 9 2 
1 8 9 
1 9 3 
1 9 0 
1 9 4 

1 9 4 
2 7 4 
3 4 8 

2 7 
1 0 6 
112 

4 2 1 

4 0 9 

1 8 3 

— syphi l i s 'of ear -
Pine oil inhalat ions in chronic laryn 

gitis . . . . 
P i n n a {see Aur ic l e ) 
P irquet ' s ( v o n ) skin tes t in phthis is 

l aryngea - - - - 1 9 3 
P i t u i t a r y e x t r a c t in Meniere ' s s y n ­

d r o m e - - - - ' - 4 2 2 
otosclerosis - . - . 3 9 9 

Plicae semilunaris , a n d tr iangularis , 
a n a t o m y - - - - 1 0 7 

P lugg ing of nose in d e v i a t e d s e p t u m 38 
epis taxis - - - 5 4 , 5 5 

— — ozaena - - - - - 4 2 
P l u m b i s m , deafness due to - - 4 2 4 
P n e u m a t i c m a s t o i d - - 2 6 3 , 3 3 5 
Pneumococcus mucosus causing ot i t is 

m e d i a - - - - - 3 3 5 

P n e u m o t h o r a x , artificial, in phthis is 1 9 4 
Po int ing , pas t -po int ing - - - 2 9 3 
— s p o n t a n e o u s - - - - 2 9 1 
— test , B á r á n y ' s - - - - 2 9 1 

in cerebellar abscess - 3 7 9 
in e x a m i n i n g ves t ibular a p p a r a ­

tus 2 9 4 
Pol i tzer on ex tradura l abscess - 3 6 9 
— labyrinthi t i s - - - - 3 6 4 
Pohtzer ' s b a g in compress ion n y s t a g ­

m u s 2 9 8 
suct ion t r e a t m e n t o f acu te 

nasa l sinusitis - - - 6 5 
— m e t h o d of aural inflation {see 

also Inf lat ion o f E a r ) - - 3 0 6 
Pol len a l lergy - - - - 5 8 
P o l y p i , aural - - - - 351 

anaesthesia for r e m o v a l of - 4 4 4 
— of l a r y n x 2 1 3 
— nasal . - . . . 4 5 
•— — al lergy a n d - - - - 5 8 
— naso-antra l . . . . 99 
— of s e p t u m nas i , b leeding - - 4 8 
P o m u m A d a m i - - - - 1 5 6 
Porter on atrophic laryngit is - - 1 8 3 
— masto id i t i s . - . . 3 3 9 
Porter 's ' fold ' o f roof of c h o a n a - 2 3 

PAGE 

P o r t m a n n on laryngeal paralys i s - 2 1 0 
— t inni tus 4 2 2 
Pos t -nasa l catarrh , chronic - - 1 4 8 
Pos t -opera t ive col lapse o f lung - 2 3 6 
Pos ture to a d o p t in sea-sickness - 2 9 9 
— p h y s i o l o g y . . . . 2 8 6 
— tes t in chronic m a x i l l a r y sinusitis 7 0 
P o t a s s i u m b r o m i d e (see B r o m i d e s ) 

— chlorate a n d lot io n igra in syphi l i s 
of p h a r y n x - - - - 127 

— iodide in e t io logy of acute p h a r y n ­
gitis - - - - - 1 1 4 

oedema of l a r y n x - - 177 
— — explos ion deafness - - 4 1 6 
— — laryngit i s sicca - - - 1 8 4 

perichondrit is o f l a r y n x - 187 
pharyng i t i s sicca - - - 1 2 4 

— — syphil is o f ear - - - 4 0 9 
— — — p h a r y n x - - - 127 
P o t t ' s disease, re tropharyngea l 

abscess a n d - - - 1 2 0 
Pouches o f p h a r y n x a n d oesophagus - 2 4 1 
P o w d e r for appl icat ion to p h a r y n x - 4 4 0 
— insufflation of, in otit is m e d i a - 3 4 9 

formulae for - - 4 4 4 
Presbyacus i s 4 2 5 
Pr i tchard' s aural spe c u l um - - 3 0 2 
P r o b e s , aural 311 
Process , z y g o m a t i c - - - - 13 
Processus cochleari formis - - 2 6 0 
— unc ina tus - - - 5 , 1 4 , 2 2 
Proe tz on acute n o n - s u p p u r a t i v e 

otit is m e d i a - - - - 3 2 6 
— d i sp lacement m e t h o d in m a x i l ­

lary sinusitis - - - 7 3 
Protargo l in chronic laryngit i s - 1 8 3 
P r o v a z syringe . . - - 3 9 2 
P terygopa la t ine fossa - - - 13 
P u l m o n a r y {see L u n g s ) 
Pulse in intracranial compl i ca t ions 

of otit is m e d i a - - 3 7 3 , 3 7 7 
Puls ion divert icula of p h a r y n x a n d 

oesophagus - - - - 2 4 1 
P u n c t u r e a n d lavage in acute m a x i l ­

lary sinusitis . - . 6 6 
chronic m a x i l l a r y sinusitis - 7 4 

— l u m b a r {see L u m b a r P u n c t u r e ) 
Pupi l lary changes in otit ic frontal 

lobe abscess . - . 9 5 
Putel l i on 'no i s e ' deafness - - 4 1 6 
P y b u s a n d W h i l l i s m e t h o d of tonsi l ­

l e c t o m y - - - - 1 3 6 

QU A I N on a n a t o m y of oro - p h a r y n x 1 0 6 
Q u e c k e n s t e d t ' s test in t h r o m ­

bosis . . . . 3 8 9 
Quin ine , deafness due to - - - 4 2 4 
— t inni tus due to - - - - 301 
Q u i n s y 1 1 2 , 131 
Q u i x on t innitus . . . . 4 2 2 
— ves t ibular a p p a r a t u s 2 8 2 , 2 8 3 , 

2 8 5 , 2 9 0 

RA C E M O S E m u c o u s g l a n d s - 8 
R a d i o t h e r a p y in cancer of ear 4 0 9 , 4 1 0 

l a r y n x - - - - 2 1 8 , 2 1 9 
m a x i l l a r y sinus - - - 1 0 4 
n a s o p h a r y n x - - - 1 5 5 



I N D E X 467 

PAGE 

R a d i o t h e r a p y in cancer of nose - 4 9 
oesophagus - - - 2 4 5 , 2 4 6 

— — p h a r y n x - . . . 145 
— intrathoracic t u m o u r s - - 2 3 8 
— laryngea l affect ions - - - 1 7 3 
— lupus o f nose . . . . 5 3 
— p a p i l l o m a of l a r y n x - - - 2 1 3 

— seborrhceic keratosis o f auricle - 4 0 9 
— t inni tus 4 2 2 
— tonsill it is 1 3 5 
R a n k i n on ear in av ia t ion - - 2 7 3 
Rare fac t ion a n d condensat ion of air 

in acoust ic m e a t u s - 2 9 7 , 3 1 2 
Recessus p h a r y n g e u s , a n a t o m y 1 1 , 2 4 
— spheno-e thmoida l i s - - - 4 
R e c u r r e n t laryngeal nerve , a n a t o m y 1 6 3 

paralys is o f - - - 2 0 7 
Ref lected l ight in o torh ino laryngo-

l o g y {see also Mirror) - - 2 0 
Ref lexes , r ight ing . . . . 2 8 6 
Regurg i ta t ion of f ood in oesophageal 

diseases - - - - 2 4 1 
R e - e d u c a t i o n of dea f - - - 4 3 3 
Reissner's m e m b r a n e , a n a t o m y - 2 7 0 
R e j t ö on c h o l e s t e a t o m a - - - 351 
R e s i n , carbol ized, after tons i l l e c tomy 1 3 9 
' R e s o n a n c e ' t h e o r y o f hearing - 2 7 4 
Resorc in in chronic tonsil l it is - - 1 3 5 
Resp ira t ion , pos i t ion o f g lot t i s on - 1 6 5 
— role o f nose in - - - - 2 5 
R e t e n t i o n c y s t o f floor o f nose - - 4 8 
R e t r o b u l b a r neurit is compl i ca t ing 

nasal sinusitis - - - 9 3 
R e t r o p h a r y n g e a l abscess - 1 0 8 , 1 1 9 

otit ic 1 2 0 
R h e u m a t i c const i tut ions , laryngea l 

affections a n d - - 1 7 5 , 1 8 2 
R h e u m a t i s m , pharyng i t i s a n d 1 1 4 , 1 2 2 
— tonsil l i t is a n d - - - 1 3 0 , 1 3 3 
R h e u m a t o i d arthrit is , tonsi l lar sepsis 

a n d 1 3 3 
Rhin i t i s , acute . . . . 37 

fibrinous . . . . 38 
puru lent - - - 38 
salpingit is w i t h - - - 3 2 4 

— chronic 39 
a trophic {see also Ozaena) - 4 1 
hyper troph ic - - - 3 8 

— sicca - - 4 3 
— v a s o m o t o r - - - - 57 
Rhino la l ia aper ta a n d c lausa - - 111 

in paralys is o f p la te - - 147 
R h i n o l i t h s 5 6 
Rhinorrhoea {see also N a s a l D i scharge ) 

- cerebrospinal . . . . 5 9 
— formulae for - - - - 4 3 7 
— p a r o x y s m a l - - - - 5 7 
R h i n o s c l e r o m a - - - 5 3 , 1 2 9 
R h i n o s c o p y in acute rhinit is - - 37 
— adeno ids . . . . 1 5 0 , 151 
— anter ior 2 0 

in ozaena - - - 4 2 
— chronic h y p e r t r o p h i c rhinit is - 4 0 
— — n a s a l sinusitis - - - 7 0 
— — sphenoida l sinusitis - 8 0 , 81 
— e t h m o i d a l cell s u p p u r a t i o n 7 9 , 8 0 
— tibrinous rhinit is - - - 3 8 
— m e d i a n 2 2 
— in nasal po lyp i - - - 4 6 

N . T . 

PAGE 
R h i n o s c o p y in nasa l s inusit is - - 6 4 
— n a s o - a n t r a l p o l y p i - - - 1 0 0 
— n a s o p h a r y n g e a l fibroma - - 1 5 4 
— poster ior 2 2 
— - in rhinit is s icca - - - - 4 4 
Rhinosporidium seeheri in nose - 5 6 
R h y t h m i c m o v e m e n t s o f soft p a l a t e 147 
—· — v o c a l cords - - - - 2 0 3 
R i g h t i n g reflexes . . . . 2 8 6 
R i n g e r on aconi te in tonsil l i t is - 131 
R i n n e ' s tes t for deafness - - - 2 7 9 

n o n - s u p p u r a t i v e ot i t is m e d i a 3 2 6 
otosclerosis - - - . 3 9 8 

R o b e r t s o n on congeni ta l syphi l i s o f 
ear 4 0 9 

R o b i n on g lossoptos i s - - - 27 
R o d g e r on ' n o i s e ' deafness 4 1 6 , 4 1 7 
R o m b e r g ' s tes t for s p o n t a n e o u s faU-

ing 2 9 2 
R o o s a on syphi l i s o f ear - - - 4 0 8 
R o o t o f nose , a n a t o m y - - - 1 
R o s h e r on men ing i t i s - - - 3 7 3 
R o t a t i o n of b o d y , e n d o l y m p h current 

in . . . . 2 8 9 , 2 9 2 
— test in e x a m i n i n g ves t ibu lar 

a p p a r a t u s . . . . 2 9 2 
R o u n d w i n d o w , a n a t o m y - 2 6 0 , 2 6 9 
R u b b e r finger-stalls, use in p lugg ing 

of nose . . . . 35 
R u p t u r e o f oesophagus - - - 2 4 8 
— t y m p a n i c m e m b r a n e {see T y m p a n i c 

M e m b r a n e ) 
R u t h e r f o r d ' s t h e o r y o f hearing - 2 7 5 
R u t t i n on aural p o l y p i - - - 3 5 1 
— caloric test . . . . 2 9 6 
— labyr inth i t i s - - - 3 6 2 , 3 6 5 
— Meniere ' s s y m p t o m c o m p l e x - 4 1 9 
— mening i t i s - - - - 3 7 2 
— n o n - s u p p u r a t i v e ot i t is m e d i a - 3 2 6 
— operat ion for o u t s t a n d i n g auricle 3 1 4 
—• on otit ic t e m p o r a l lobe abscess - 3 8 0 

SA C C U L E , p h y s i o l o g y - - 2 8 5 

Sacher on t inni tus - - - 4 2 2 
' Saddle nose ' - - - 3 2 , 5 0 
S a f e t y p in in l a r y n x - - - 2 5 0 
S a h c y l a t e s , deafness due t o - - 4 2 4 
— t inni tus d u e t o - - - - 3 0 1 
Sal icyl ic ac id in dermat i t i s o f ear 3 1 8 , 3 2 1 
— — keratos is o f auricle - - 4 0 9 

l a r y n x - - - - 1 8 6 
o b t u r a n s o f ear - - 3 1 9 

Salpingit is , a c u t e . . . - 3 2 4 
Sa lvarsan , effect on e ighth n e r v e - 4 2 4 
— in s y p h i h s o f ear - - - 4 0 8 

p h a r y n x - - - - 1 2 7 
— V i n c e n t ' s ang ina - - - 1 1 6 
Santorini , cart i lages o f - - - 157 
S a r c o m a of l a r y n g o p h a r y n x - - 2 2 2 
— m i d d l e ear - - - - 4 1 0 
— n a s o p h a r y n x - - - 1 5 3 , 1 5 5 
— nose 49 

2 4 3 , 2 4 4 
— paranasa l s inuses - - - 1 0 3 
— p h a r y n x 1 4 4 
— tonsi l 1 4 4 
Sargent on Meniere ' s s y m p t o m c o m ­

p l e x 4 2 0 

3 0 * 
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PAGE 

187 
2 6 9 

Sargnon on l a r y n g o s t o m y 
Scala vest ibul i a n d t y m p a n i 
Scarlet fever , d iagnosis o f tonsi l l i t is 

f rom . . . . 
nasa l sinus infected in -

ot i t is m e d i a in 
Schech on pharyngea l neuroses 
Sch ick tes t in d iphther ia -
Schröt ter ' s bougies in lupus o f l a r y n x 

perichondrit is o f l a r y n x 
S c h w a b a c h ' s test for deafness -
Schwartze ' s i n t r a t y m p a n i c syr inging 
— operat ion {see also M a s t o i d O p e r a 

t ion) . . . . 
— -— anaesthesia for , f o rmul a 

b lood-c lo t m e t h o d of healing 
after 

— — indicat ions . . . 
— — in masto id i t i s of meas l e s , etc 
-— — petrosit is 

t echn ique 
Sc l eroma o f l a r y n x -
— nose a n d p h a r y n x 
S c o t o m a t a compl ica t ing nasal s inu 

sitis . . . . 
Sco t t ( C . E . ) a n d Guthr i e ( D . ) on 

diseases of the nose 
— — p h a r y n x and n a s o p h a r y n x 
— a n d M a r t i n ( G . E . ) on paranasal 

s inuses 
S c o t t ( S y d n e y ) on vert igo 
Sco t t a n d W e s t , t rans- labyr inth ine 

drainage o f - - ~ 3 6 8 , 3 7 4 
Sea-s ickness - . - - . 2 9 9 
Sear on Graden igo ' s s y n d r o m e - 3 4 3 
Seborrhoeic e c z e m a of acoust ic m e a t u s 3 1 8 

— keratosis of auricle 
Semicircular cana l a p p a r a t u s (see 

V e s t i b u l a r A p p a r a t u s ) 
•— canals , a n a t o m y 

ext irpat ion of, in Meniere 
s y n d r o m e 

— — fistula o f - - - -
p h y s i o l o g y - - 2 8 0 , 2 8 2 , 2 8 6 

Semi lunar g a p a n d g r o o v e - - 5 , 14 
S e m o n on l a r y n g i s m u s str idulus 
— paralys is o f l a r y n x 
— perichondrit is o f l a r y n x 
— p h a r y n g e a l neuroses -
— septic pharyngi t i s 
Senile deafness 
• audiograph in 
Sensory neuroses o f p h a r y n x -
Septicaemia, otit ic -
S e p t u m o f frontal s inus -
— intersinus - - - -
— nas i , a n a t o m y 

bleeding p o l y p u s o f 
— — carti lages of 

dev ia t ions a n d spurs of 
fractures o f -

• haematoma a n d abscess o f 
perforat ion of 
rhinoscopic appearances 

•— ·— t u m o u r s o f -
S e r o m u c o u s midd le -ear catarrh 
Serous labyrinthi t i s , diffuse -
— mening i t i s , c ircumscr ibed , 

cranial fossae - - - 3 7 1 

131 
6 0 

3 3 4 
147 
117 
197 
187 
2 7 8 
3 1 0 

3 4 0 
4 4 4 

3 4 2 
3 4 0 
3 3 5 
3 4 3 
3 4 0 
1 9 9 
1 2 9 

9 3 

1 
1 0 5 

6 0 
4 1 9 

4 0 9 

2 6 6 

4 2 3 
2 9 7 

2 0 1 
- 2 0 5 
- 1 8 6 
- 1 4 6 
- 118 

2 7 5 , 4 2 5 
- 2 8 1 
- 1 4 6 
- 388 

15 
18 

6 
4 8 

2 
- 33 
- 32 
- 32 
- 3 6 
2 1 , 2 3 

4 8 
- 3 2 4 

3 6 3 , 3 6 5 

PAGE 

Serous mening i t i s , diffuse - - 3 7 1 
S e r u m t h e r a p y in acute septic 

pharyng i t i s - - - - 1 1 9 
q u i n s y 1 3 2 
sinus t h r o m b o s i s - - - 3 8 8 

S h a m b a u g h on otosclerosis 3 9 5 , 3 9 8 , 4 2 5 
S h a t t o c k on fungous g r o w t h in nasa l 

s inuses - - - - 6 2 
S h e m e l e y on neurit is o f e ighth nerve 4 2 4 
Shingles affecting ear - - - 4 2 3 
S i e b e n m a n n flap in m a s t o i d operat ion 3 5 7 
— on keratosis of p h a r y n x - - 1 4 2 
Siegle's aural s p e c u l u m - - - 3 0 5 
— in n o n - s u p p u r a t i v e otit is 

m e d i a - - - - 3 2 7 
S i g m o i d sinus, t h r o m b o s i s o f - - 3 8 1 
Silver ni trate in acute pharyng i t i s - 1 1 5 
— — — salpingit is - - - 3 2 4 

tonsil l it is - - - 131 
chronic adhes ive process - 3 9 4 

laryngit i s - - - 1 8 3 
pharyng i t i s - - - 122 

dermat i t i s o f ear - - - 3 1 8 
nasal ves t ibule - - 33 

granulat ions of ear - - 3 5 2 
perforat ion o f d r u m h e a d - 3 4 9 

— — post -nasa l catarrh - - 1 4 9 
v a c u u m h e a d a c h e - - 1 0 2 

S i m u l a t e d deafness , tests for 4 2 9 , 4 3 0 
Singers' nodules - - - - 184 
— voca l disabil it ies - - - 2 1 1 
Sinus t h r o m b o s i s , cavernous , in nasal 

s inus disease - - - 9 5 
compl ica t ing otit is m e d i a 3 7 3 , 381 

— t y m p a n i , a n a t o m y - - - 2 5 9 
Sinuses , nasal {see Paranasa l Sinuses) 
Skillern on pharyng i t i s sicca - - 1 2 3 
Skin graft in cancer o f acoust ic m e a t u s 4 1 0 

m a s t o i d operat ion - - 3 5 7 

— tes ts in nasal a l lergy - 5 7 , 5 8 
— — phthis is l aryngea - - - 1 9 3 
Skul l , fractures of, deafness due to - 4 1 3 
S luder on a n a t o m y of nasa l c a v i t y - 8 
Sluder's m e t h o d of t ons i l l e c tomy - 1 3 8 
— operat ion for nasal po lyp i - - 4 7 
— sphenopalat ine gangl ion neurosis 1 4 6 
— v a c u u m frontal headache - 3 4 , 1 0 2 
Sme l l , abnormal i t i e s o f sense o f - 2 8 
S m i t h (El l io t ) on cerebel lum - - 2 7 1 
S m i t h ' s (Ferris) operat ion on e t h m o i d 

a n d frontal s inus - - 9 0 
S m i t h ' s ( H . M . ) researches on fishes - 2 8 5 
' Snai l - track ' ulcer o f p h a r y n x - 1 2 5 
Snares , aural 3 1 2 
— for aural po lyp i - - - - 3 5 2 
— c o n c h o t o m y . . . . 4 0 
— E v e ' s , in tons i l l ec tomy - - 1 3 9 
— for nasal p o l y p i . . - - 4 6 
— naso-antra l p o l y p i - - - 101 
S o d i u m b icarbonate (see B i c a r b o n a t e 

o f S o d a ) 
— iodide in lupus of nose - - 5 3 

otosclerosis . - - - 3 9 9 
phthis is laryngea - - - 1 9 5 

— — tuberculous otit is m e d i a - 4 0 5 
S o U u x l a m p for boi ls o f ear - - 3 1 7 
S o n d e r m a n n ' s a p p a r a t u s in n o n ­

suppurat ive ot i t is m e d i a - 3 2 7 
Sourdine 's operat ion in otosclerosis - 4 0 0 
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Sout tar ' s tubes in cancer o f oesophagus 2 4 6 
S p a t r e a t m e n t in chronic h y p e r t r o p h i c 

rhinit is - - - - 4 1 
laryng i t i s - - - - 1 8 3 

hyper troph ic pharyng i t i s - 1 2 3 
— — Inha la tor iums - - - 171 
— — in laryngea l condi t ions - 1 7 4 

nasa l diseases - - - 31 
S p a s m , laryngea l - - - 1 7 6 , 2 0 3 
— of oesophagus - - - 2 4 1 , 2 4 6 
— phonic - - . . . 2 0 4 
S p a s m o d i c affections of l a r y n x - 2 0 1 
S p a t u l a oesophageal - - - 2 4 0 

— in rh inoscopy . . . . 2 3 
Speak ing - tubes for the dea f - - 4 3 4 
S p e c u l u m , aural - - - 3 0 2 , 3 0 5 

— nasa l , K i l l i a n ' s - - - - 2 2 
T h u d i c h u m ' s - - - 2 0 

— Siegle's , in n o n - s u p p u r a t i v e otit is 
m e d i a 3 2 7 

Speech {,see V o c a l ; V o i c e ) 
Speech-reading {see L i p - r e a d i n g ) 
S p h e n o - e t h m o i d a l cell - - - 17 

Spheno ida l o s t i u m - - - - 5 , 19 
— fissure - - - - - 18 
— sinus {see also Paranasa l Sinuses) 

a n a t o m y . . . . 17 
— sinusit is , acute . . . . 6 4 

— t r e a t m e n t - - - 6 7 
— — chronic , d iagnosis - - - 8 0 

t r e a t m e n t - - - 91 
Sphenopa la t ine gang l ion , a n a t o m y - 8 

neurosis - - - - 1 4 6 
Spiess's p u n c h forceps . . . 8 5 
Spinal canal , insufflation o f gases 

in to , in mening i t i s - - 3 7 4 
Spine , tuberculos is of, r e t ropharyn­

geal abscess a n d - - - 1 2 0 
Spiral organ of Cort i - - - 2 7 0 
Spirochceta fétida in V i n c e n t ' s ang ina 

1 1 6 , 1 2 6 
Spongif icat ion of l a b y r i n t h capsule - 3 9 4 
S p o n t a n e o u s cure o f labyr inthi t i s 

w i th c o m p e n s a t i o n - 3 6 4 , 3 6 8 
— fall ing ( R o m b e r g ' s t e s t ) 
— n y s t a g m u s 
— po int ing . . . . 
— vert igo . . . . 
Sporadic congeni ta l d e a f - m u t i s m 
S p r a y s in affections o f l a r y n x -

— chronic hyper troph ic rhinitis 
pharyng i t i s -

— nasal a l l ergy 
— — diseases 
Spurs o f s e p t u m nasi 
S p u t u m in neuroses o f p h a r y n x 
Stacke ' s pro tec tor in l a b y r i n t h opera 

t ions 
S tapes , a n a t o m y 
— ankylos i s of, tests for 
S taphy lococca l pharyng i t i s 
Stat ic l a b y r i n t h , a n a t o m y 

p h y s i o l o g y 
S t e a m in e t i o logy of a trophic laryn 

gitis - - - -
— inhalat ions in a c u t e n a s a l s inu 

sitis . . . . 
— — diphtheri t ic laryngit i s -

2 9 2 
2 9 1 
2 9 1 
2 9 1 
4 1 1 
171 

4 0 
1 2 3 

5 8 
3 0 
3 3 

1 4 7 

3 6 6 
2 6 1 
3 9 8 
1 1 8 
2 6 9 
2 8 3 

1 8 3 

6 5 
181 

PAGE 

S t e a m inhalat ions in nasa l diseases - 3 0 
oedema o f l a r y n x - - - 1 7 9 

Stenos is o f l a r y n x . . . . 2 2 3 
— trachea 2 3 5 
S tevenson ' s ( S c o t t ) ' t h r o a t b a t h ' 

after t o n s i l l e c t o m y - - 1 3 9 
S t e w a r t ( J . P . ) o n mas to id i t i s - - 3 3 6 
— mening i t i s . . . . 3 7 2 , 3 7 4 
— tubercu lous otit is m e d i a - - 4 0 4 
— ulcerat ive g r a n u l o m a - - - 5 3 
— a n d Fraser ( J . S . ) o n t h e ear - 2 5 5 
S t r a n d b e r g on phthis i s l aryngea - 1 9 6 
— t r e a t m e n t o f lupus o f nose - - 5 3 
S treptococca l pharyng i t i s - - 1 1 8 
— — f o r m u l a for - . . - 4 3 9 
Str icture o f E u s t a c h i a n t u b e , chronic 3 9 3 
— oesophagus . . . . 2 4 2 

— trachea 2 3 5 
Str idor , congen i ta l , o f in fants - - 2 0 2 
Str idulous laryngi t i s - - - 1 7 6 
Stri ibing on oedema o f l a r y n x - - 1 7 8 
S trychn ine in anaesthesia o f l a r y n x - 2 0 0 
— a n o s m i a 2 8 
— chronic laryngi t i s - - - 1 8 3 
— paralys i s o f l a r y n x - - 2 0 8 , 2 1 0 

pa la te . . . . . 147 
S t y l o i d process o f t e m p o r a l b o n e in 

tonsi l lar fossa - - - 141 
S t y l o m a s t o i d f o r a m e n , a n a t o m v - 2 6 4 
Subg lo t t i c oedema - - 1 6 4 , 1 6 6 , 1 7 6 
— region of l a r y n x , a n a t o m y - - 1 6 6 
S u b m u c o u s cleft p a l a t e - - - 111 
Subper ios tea l orbi ta l abscess w i t h 

chronic s inusit is - - 9 3 , 9 6 
S u b p e t r o u s abscess - - - - 3 4 4 
Suct ion syr inge in chronic m a x i l l a r y 

sinusitis . - - - - 7 6 
— t r e a t m e n t in acute nasa l sinusitis 6 5 
Sulcus , o l fac tory - - - 4 , 1 4 , 2 2 
—· — p u s in, in chronic sinusitis - 8 0 
S u l p h a t e o f m a g n e s i a pas t e in furun­

culosis o f nasa l ves t ibule - 3 3 

Sulphur-sa l icy l ic vase l ine in d e r m a ­
tit is o f ear - - - 3 1 8 , 3 2 1 

keratos is o b t u r a n s o f ear - 3 1 9 
Sunl ight t r e a t m e n t in nasa l diseases 31 
Supra-orb i ta l pa in in fronta l sinusitis 6 3 
Suprarenal e x t r a c t in Meniere ' s 

s y n d r o m e - - - 4 2 1 , 4 2 2 
otosclerosis . . . . 3 9 9 

Supratons i l lar fossa, a n a t o m y - 107 
clinical i m p o r t - - - 112 

Suther land on congeni ta l s tr idor - 2 0 2 
Swal lowing , difficulty in {see D y s ­

p h a g i a ) 
S y d e n h a m ' s g a g in t o n s i l l e c t o m y - 1 3 6 
S y m o n d s on t e m p o r a l lobe abscess - 3 7 8 
Syphi l i s , congeni ta l , o f ear - 4 0 5 , 4 0 9 

s t i g m a t a o f . . . 5 0 
— o f ear 4 0 5 
— e ighth nerve . . . . 4 0 8 
— labyr in th 4 0 8 
— l a r y n x - - - 1 9 2 , 1 9 3 , 1 9 7 
— nose . . . . . . 5 0 
— p h a r y n x 1 2 5 
— — diagnos is f rom lupus - 1 2 6 , 1 2 8 
— — — m a l i g n a n t disease - - 1 4 4 

tuberc le - - - 1 2 8 
— — — V i n c e n t ' s ang ina - 1 1 6 , 1 2 6 
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PAGE 
Syphi l i s of tonsi ls - - - 1 2 5 , 1 4 5 
Syphi l i t ic nasopharyng i t i s - - 4 0 7 
— panot i t i s 4 0 8 
S y p h i l o m a t a o f l a r y n x - - - 198 
Syr inge , H i g g i n s o n ' s , for nasal l a v a g e 2 9 
— laryngeal 172 
— N e u m a n n ' s , in aural anaesthesia 311 
— suct ion, in chronic m a x i l l a r y 

sinusitis - - - - 7 6 
Syr inging o f ear in acute purulent 

otit is m e d i a - - - 331 
chronic otit is m e d i a - - 3 4 8 

— — — formulae for - - 4 4 3 
— — technique - - - - 3 0 9 
— i n t r a t y m p a n i c - - - - 3 1 0 
— — in c h o l e s t e a t o m a - - - 351 
— of throat in tonsil l it is - 131 

q - A B E T I C laryngeal crises 2 0 3 , 2 0 8 
T a i t on ves t ibu lar a p p a r a t u s 

2 8 2 , 2 8 5 , 2 9 0 , 2 9 4 
T a n a k a on acute purulent otit is m e d i a 3 3 2 
Tand ler ' s operat ion in sinus t h r o m ­

bosis 3 8 8 

T a n n i n in chronic laryngit is - - 1 8 3 
T a r t r a t e d a n t i m o n y in parasit ic affec­

t ions of nose - - - - 5 6 
T e a interdicted in Meniere 's s y m p t o m 

c o m p l e x - - - - 4 2 1 
otosclerosis - - - - 3 9 9 

Tea l ' s m e t h o d in s i m u l a t e d deafness 4 3 1 
T e e t h causing earache - - - 4 0 0 
— e x a m i n a t i o n of, in p h a r y n g o s c o p y 111 
— H u t c h i n s o n ' s - - - 5 0 , 4 0 7 
— m a x i l l a r y s inus infect ion a n d - 13 
— nasal cys t s a n d - . . . 4 8 
— per iodonta l cys t s in connect ion 

w i t h m a x i l l a r y s inus - - 9 8 
T e l e p h o n e t h e o r y of hearing - - 2 7 5 
T e m p e r a t u r e in intracranial compl i ­

cat ions of otit is m e d i a 3 7 3 , 3 7 7 
T e m p o r a l b o n e , caries o f - 3 5 4 , 3 5 5 
-— — fractures of - - - - 4 1 3 

— — in f lammat ion of cells a t a p e x 
o f pe trous p y r a m i d o f - 3 4 2 

— — m a s t o i d , a n a t o m y - - 2 6 2 
— — osteomyel i t i s o f - - - 3 4 3 
— — s ty lo id process of, in tonsi l lar 

fossa . . . . 141 
— lobe , abscess of, otit ic - 3 7 5 , 3 7 7 

hernia o f - - - - 381 
T e n s o r t y m p a n i , a n a t o m y - - 2 6 1 
Thiersch graf t in cancer o f acoust ic 

m e a t u s . . . . 4 1 0 
m a s t o i d operat ion - - - 3 5 7 

T h o m s o n ( A l e x i s ) on neurof ibroma­
tosis 4 2 6 

T h o m s o n ( J o h n ) on congeni ta l stridor 2 0 2 
T h o m s o n (StClair) on acute tonsill itis 131 
— curette for adeno ids - - - 1 5 2 
— on gal v a n o - p u n c t u r e in phthis is 

laryngea - - - - 1 9 5 
— m e t h o d of t o n s i l l e c t o m y - - 1 3 8 
— on nasa l p o l y p i - - - - 4 5 
— tonsi l lar forceps of - - 1 2 1 , 132 
— on t r a c h e o t o m y - - - 2 2 3 
T h o r n v a l on Meniere ' s s y m p t o m 

c o m p l e x . . . . 4 2 0 

' T h r o a t b a t h ' after t o n s i l l e c t o m y -
T h r o m b o p h l e b i t i s of v e n o u s s inus, 

compl i ca t ing otit is m e d i a 
T h r o m b o s i s o f cavernous s inus in 

nasa l sinusitis 
— s inus, compl i ca t ing otit is m e d i a 
Throt t l ing , injuries t o l a r y n x in 
T h u d i c h u m ' s nasal specu lum -
T h y r e o - a r y t e n o i d l i gaments , a n a t o m y 
— m u s c l e , a n a t o m y 

paralys is - - - 1 9 1 , 
Thyreo-ep ig lo t t i c l i gament , a n a t o m y 
T h y r e o i d cart i lage, a n a t o m y -
— e x t r a c t in otosclerosis 
— — syphi l i s of ear 
T h y r e o t o m y . - - . 
— in cancer of l a r y n x 
— perichondrit is o f l a r y n x 
— phthis is l a r y n g e a 
T h y r o x i n e in otosclerosis 
T i l l ey on a n o s m i a -
— epis taxis . . . . 
— frontal sinus burrs o f -
— on fungous g r o w t h in nasa l sinuses 
— m a l i g n a n t disease of n a s o p h a r y n x 
— m a s t o i d operat ion 
— tonsil probe of -
— vu l se l lum of, in t o n s i l l e c t o m y 
T i l t t ab le , e x p e r i m e n t s w i t h - 2 9 0 , 
T inn i tus . . . . . . 
— in chronic nasal sinusitis -
— Meniere 's s y n d r o m e , t r e a t m e n t -
— otosclerosis , t r e a t m e n t 
— remedies for - - - -
T o b a c c o in e t i o logy o f chronic p h a r y n ­

gitis 
rhinitis . . . -

deafness . . . . 
— — laryngit is - - - 1 7 5 , 
— — neuroses o f p h a r y n x 

p a c h y d e r m i a laryngis -
— interdicted in laryngeal affections 

1 7 4 , 
nasa l catarrh 
otosclerosis -
rupture o f d r u m h e a d 

T o d ( H u n t e r ) on s inus t h r o m b o s i s 
T o n g u e depressor in e x a m i n i n 

p h a r y n x 
L a c k ' s . . - -

— e x a m i n a t i o n of -
— laryngoscopic difficulties due to 
— t u m o u r s a t base of 
Tons i l ( s ) , affections of 
— a n a t o m y . . - -
— ' b u r i e d ' . . - - 107 
— b o n e a n d cart i lage in region of 
— calculus of - - -
— chancre of -
— chronic e n l a r g e m e n t o f 
— e x a m i n a t i o n of -
— foreign bodies in 
— funct ion of - - -
— l ingual . . . . 

h y p e r t r o p h y of 
— m a l i g n a n t disease o f -
— peritonsi l lar abscess (qu insy ) 112 
— p h a r y n g e a l (see A d e n o i d s ) 
— re t ropharyngea l abscess a n d 
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1 3 9 

3 8 2 

9 5 

2 2 4 
2 0 

1 6 2 
1 6 0 
2 1 0 
1 6 2 
1 5 7 
3 9 9 
4 0 9 
1 7 4 
2 1 7 
187 
1 9 6 
3 9 9 

2 8 
5 4 
8 4 
6 2 

1 5 5 
3 4 2 
112 
1 3 9 
2 9 4 
301 

69 
4 2 2 
4 0 0 
4 4 5 

122 
39 

4 2 4 
1 8 2 
1 4 6 
1 8 4 

1 8 3 
1 4 9 
3 9 9 
3 2 3 
3 8 8 

1 1 0 
2 3 

111 
1 7 0 
2 2 5 
1 3 0 
1 0 6 
1 3 4 
141 
1 4 0 
1 2 5 
1 3 3 
112 
1 4 3 
1 0 9 
1 0 8 
2 2 5 
1 4 4 
131 

120 
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PAGE 

Tons i l ( s ) , syphi l is of - - 1 2 5 , 1 4 5 
— t u b a l - 2 5 8 
— ulceration of, in V i n c e n t ' s ang ina 1 1 5 
Tonsi l lar fossa, a n a t o m y - - - 107 
— — clinical i m p o r t - - - 1 1 2 
— — s ty lo id process of t e m p o r a l 

bone in - - - - 141 
— sepsis , r h e u m a t i c condi t ions a n d 1 3 3 
T o n s i l l e c t o m y - - - - 1 3 5 
— a f t er - t rea tment - - - - 1 3 7 
— anaesthesia in - - 1 3 6 , 1 3 8 , 1 3 9 
— dissection m e t h o d - - - 138 
— earache after - - - - 4 0 0 
— f o r m u l a for use after - 4 3 8 , 4 3 9 
— guil lot ine m e t h o d - - - 1 3 6 
— haemorrhage after - - - 1 4 0 
— indicat ions - - - - 1 3 3 
— objec t ions to - - - - 1 3 5 
— pain after - - - - - 1 3 9 
— StClair T h o m s o n m e t h o d - - 1 3 8 
— Sluder's m e t h o d - - - 138 
Tonsi l l i t is , acute - - - - 1 3 0 

formulae for - - - - 4 3 8 
— catarrhal or p a r e n c h y m a t o u s , acute 1 3 0 

chronic - - - - 1 3 3 
— chronic 1 3 3 

f o r m u l a for - - - 4 3 8 , 4 3 9 
- 1 3 0 
- 1 3 4 

131 

— lacunar (foll icular) acute 
chronic 

— s u p p u r a t i v e 
Tons i l lohths 140 

1 3 5 
2 4 5 
1 4 8 

11 
2 2 8 
2 3 5 
2 5 0 
2 3 4 
2 2 3 

T r a c h e o t o m y - - - - " - 2 2 1 

T o n s i l l o t o m y superseded 
T o r e k on oe sophagec tomy 
T o r n w a l d t on pos t -nasa l catarrh 
T o r u s tubar ius 
T r a c h e a , a n a t o m y -
— diseases o f . . . 
— foreign bodies in 
T r a c h e o s c o p y a n d b r o n c h o s c o p y 
T r a c h e o s t o m y in stenosis of l a r y n x 

— in acute septic laryngit i s - - 177 
pharyng i t i s - - - 1 1 9 

— after-care 2 2 3 
— anaesthesia a n d preparat ion of 

pa t i en t - - - - 2 2 1 
— a n a t o m i c a l d a t a required - - 2 2 1 
— in cancer o f l a r y n x - - 2 1 8 , 2 2 0 
•— diphtheri t ic laryngi t i s - - 181 
— fixation o f cr ico-arytenoid jo in t - 1 8 8 
— foreign b o d y i m p a c t i o n - - 2 5 2 
— indicat ions - - - - 2 2 1 
— in injuries of l a r y n x - - - 2 2 4 
— i n s t r u m e n t s for - - - - 2 2 1 
— in oedema of l a r y n x - - - 179 
— paralys is o f l a r y n x - - - 2 0 9 
— perichondrit is of l a r y n x - - 187 
— phthis is l aryngea - - - 1 9 6 
— pos t -operat ive compl i ca t ions - 2 2 3 
— technique 2 2 2 
T r a c t i o n divert icula o f p h a r y n x a n d 

oesophagus . . . . 2 4 1 
Trans i l luminat ion of fronta l sinuses 77 
— m a x i l l a r y sinuses - - - 71 
— in naso-antra l p o l y p i - - - 1 0 0 
— per i -odonta l cys t s . . . 98 
Trans - labyr in th ine dra inage of W e s t 

a n d S c o t t - - - 3 6 8 , 3 7 4 
T r a n s p l a n t a t i o n of v o c a l cords - 2 1 0 

Transverse s inus , t h r o m b o s i s o f 
T r a u m a t a o f oesophagus -
T r a u m a t i c affect ions o f e ighth n e r v e 

a n d l a b y r i n t h 
— rupture o f t y m p a n i c m e m b r a n e 
T r e m o r o f v o c a l cords 
T r é t o p on chronic otit is m e d i a -
Trichloracet ic ac id in perforat ion of 

d r u m h e a d . . . . 
tuberculos i s o f nose 

— — V i n c e n t ' s ang ina -
Trikresol in V i n c e n t ' s ang ina -
T r o c a r a n d cannula for p u n c t u r e o f 

m a x i l l a r y s inus 
T r o t t e r on cancer of p h a r y n x -
T r u n k anaesthesia for nasa l operat ions 
' T u b a l tonsi l ' . . - . 
Tubercu l in tes t in phthis i s l aryngea 

— t h e r a p y in lupus o f l a r y n x -
— — — nose . . . . 

phthis i s l aryngea -
T u b e r c u l o m a s o f brain -
— l a r y n x - - - - 1 9 1 , 
Tuberculos i s o f ear . . . . 
— labyr in th . . . . 4 0 2 , 
— l a r y n x . . . . 1 7 2 , 

chronic (see Phthis i s L a r y n g e a ) 
formulae for use in 

— nasa l s inuses . . . . 

— nose 
— p h a r y n x , a c u t e mi l i ary 
— p u l m o n a r y , phthis i s l aryngea a n d 

1 8 9 , 1 9 0 , 1 9 2 , 
— of sp ine , r e t r o p h a r y n g e a l abscess 

a n d . . . -
— tonsil l i t is in re lat ion to 
Tuborrhoea , formulae foi- use in 
T u c k e r o n card iospasm 
T u m o u r s (see under var ious organs ) 
T u n i n g - f o r k tes ts in deafness -
— — n o n - s u p p u r a t i v e ot i t is m e d i a 
•— — otosclerosis -
T u r n e r ( A . L o g a n ) on a b n o r m a h t i e s 

o f f ronta l s inus 
— bacter io logy o f nasal sinuses 
— cellulae conchales 
— congeni ta l s tr idor 
— masto id i t i s 
— oedema o f l a r y n x 
— parasi t ic affections o f nose -
— tubercu lous ot i t is m e d i a 
— a n d L e w i s ( C . J . ) on m a x i l l a r y 

sinusitis 
T u r n e r ( G r e y ) on o e s o p h a g e c t o m y 
Turn ing-cha ir for rotat ion tes t 
T w e e d i e on exp lora t ion of nasal 

s inuses 
— myr ing i t i s -
T y m p a n i c ad i tus , a n a t o m y 
— a n t r u m , a n a t o m y 
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