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Epilepsie und verwandte Krankheiten.

The Epilepsies.

By

S. A. KINNIER WILSON.
London.

The common nervous affection known everywhere as ‘“‘epilepsy”, still
described with equal frequency and inaccuracy as a ‘‘disease’’ whose cardinal
symptom is the recurrent fit, is familiar to laity and medical profession alike.
An ancient malady, theories propounded at different epochs to explain its
phenomena have till recent times only mirrored the prejudices of the minds
devising them; and it has been claimed as a therapeutic reserve by each succes-
sive brand of healer, from the priest to the psychoanalyst. That knowledge
of its intimate nature is at length being gained, however, can scarcely be doubted ;
but the complexity of its problems, banal though the condition is, still hinders
full insight into its mystery. Despite the glaring prominence of its major clinical
features they shed at best but a feeble light on epileptic genesis, while by reason
of their brevity the chance for objective investigation is often rendered unavailing.
Modern research, in consequence, is concerning itself with the induction of
fits experimentally, with discovery of the physicochemical changes accom-
panying them, and with their control by other methods than the purely medicinal.
The result is that time-worn theories are undergoing revision and the way is
being cleared to a better understanding of epileptic manifestations.

Introduction.

At the outset some exposition of what the term should convey is indispensable.

1. The traditional view is based on the contention that a disease called
“epilepsy”’ exists, its salient symptom being the occasional fit. This “disease”
is alleged to be progressive, rather intractable, and prone to result in mental
deterioration. Its cause being unknown, it is labelled “idiopathic”’, in con-
trast with other well-recognised morbid states often disclosed by similar fits,
e. g. cerebral vascular disease, brain tumour, encephalitis, and so on. But
the epithet is obsolete, serving merely to cloud the issue. It is curious that the
patently symptomatic nature of so many epilepsies has not yet sufficed to-
convince everyone of the untenable character of the hypothesis constituting
this ““idiopathic” variety a self-contained and circumscribed entity. No less
confusion has been engendered by resort to such terms as ‘‘genuine” or “essential’”’
to characterise the “‘disease”, as though fits of a symptomatic kind were merely
casual or in some way “false”. The best present-day opinion declines to accept
the implication underlying the ‘“‘idiopathic” doctrine, viz. that of “epilepsia
sine materie,” affirming on the contrary that all epilepsy is symptomatic,
whether its basis is discoverable or not; as we shall see, many causes of fits are
well substantiated, and warrant the belief that further research will eventually

Handbuch der Neurologie XVII. 1



2 S. A. Kinnier Winson: The Epilepsies.

reveal the origin of those whose source still escapes inquiry. Yet so stereo-
typed has this view of epilepsy as a ‘‘disease” become that the conception is
still often transferred to any case of fits, with the innuendo that there lurks
something forbidding or sinister in its aspect and prognosis, an implication
altogether at variance with the facts.

The truth is no class of nervous symptom has suffered more from nosological
artificialities than that termed ‘“epileptic”’. Even if we imagine a patient
displaying occasional fits to be the subject of a ‘“‘disease’” which might as well
be called “epilepsy” as anything else we are unable to demarcate its boundaries.
As every clinician can vouch, a person may have one fit only in the course of
his life, or a few, at the widest intervals, witness the case of a lady who had
a seizure at the age of 14, when her period of reproductive activity commenced,
and another at 44, at its close. To pronounce such cases epileptic in the tradi-
tional sense is inequitable, yet the nature of the attacks may not permit description
by any other name if the word is to retain its value. Convulsions in infancy,
again, do not authorise a diagnosis of epilepsy with the ominous meaning attached
thereto that some still suppose is proper to the term; but when fits appear
first in middle life or later, partisans of the “disease” theory admit the possibility
of an “‘organic” basis distinct from any conceivably underlying the “idiopathic”
form. Such inconsistencies vanish if the view of epilepsy as a disease per se
is abandoned. Instead of ‘“‘the epilepsies” it might be preferable to employ
alternatives of more non-committal nature, e. g. ‘“paroxysmal disorders” or
“convulsive states,” a series of diverse conditions distinguished by the occasional
occurrence of “fits,” but at the risk of perpetuating notions inherited from a
less well-informed era the word will doubtless continue in vogue. For didactic
purposes, too, it may be expedient to differentiate epilepsy “of unknown origin’’
in some terminological way, however undesirable from the standpoint of physio-
logy and pathogenesis.

2. Should nosological and connotative difficulties be provisionally settled
by considering all varieties symptoms or syndromes only, we are at once faced
by the cognate problem of defining what constitutes a fit. This interpretative
question becomes almost impossible to answer in any completely satisfactory
manner. The physician may think he knows a fit at sight, but might be somewhat
embarrassed in specifying the criteria on which he depends. Facts compel the
admission that the property of uncontrolled discharge is probably common
to all cell-groups on occasion whatever their particular function, even though
a distinction is drawn between permanent instability in a diseased tissue and
temporary instability in a healthy tissue; and if this generalisation is acceptable
allowance must be made for the greatest diversity and heterogeneousness in
the phenomena. It is open to the clinician to claim any transient, paroxysmal,
disorderly, uncontrolled, and recurrent manifestation of any neural process as
in essence a “fit”’, and this on any physiological plane. In its ordinary acceptation
the word designates conditions as wide apart as convulsive twitches restricted
to a segment of a limb and highly coordinated acts of the whole person, sometimes
of long duration, comprised under the term ‘‘hysterical.” Although often con-
sidered to embody unvaryingly the idea of malregulated movement, it cannot
be confined to attacks of a hyperkinetic class, being used legitimately for certain
others of which motionlessness is the cardinal feature. That is to say, “fit”
and ‘“‘convulsion” are not synonymous, nor is the expression ‘“convulsive fit”
tautological. Again, common parlance allows such phrases as “a fit of laughter”,
““a fit of sneezing”’, “‘a fit of temper”’, and so forth, occurrences seeming to differ
toto caelo from those usually placed in the class of epileptic symptoms but
nevertheless sharing some or all of the characters mentioned above as ordinarily
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connoted by the term. A major attack ranges from a disturbance on the highest
level (the conscious aura) to disorders of sensory, motor, and visceral nature;
other forms may be confined almost entirely to affection of one of these systems.
Once initiated, the epileptic process spreads far and wide through the neuraxis,
or remains strictly confined; the aura, occurring by itself, may constitute a
larval fit; loss of consciousness, as in various examples of petit mal, can supervene
almost monosymptomatically. A faint, a cry, a laugh, may be as definitely
epileptic as a flicker of finger and thumb, cyanosis, or defaecation. The possibili-
ties in truth are legion; no rigid semeiological framework can be fashioned to
embrace them all. Some clinical types may appear remote from epilepsy as
currently understood and the objection be raised that they would thus be made
equivalent to other orders of phenomena never thought epileptic. Clinical traits
such as rapidity of onset, paroxysmal character, failure of control, crudity,
disorderliness, transience, interruption of the stream of consciousness, and
recurrence are probably foremost in the mind whenever we think of “‘attacks”
or “fits’’ of any sort, but none is pathognomonic, while from a given case one
or several may be lacking and others seemingly foreign to usual conceptions
be in evidence. For instance, the aura of a major fit is often a hallucination
of one or other sense, as a rule neither ill-regulated nor excessive in intensity
or other quality; yet when it occurs it must be assigned an integral share in the
whole process of the fit. Further, some movements of certain attacks are quasi-
purposive and coordinated, devoid of all convulsive element; those of petit mal
and of limited JAcKsoNian -seizures may be conspicuously slight, displaying
none of the violence or exaggeration suggested by ‘‘fit”’ and hardly distinguishable
in some aspects from tic or myoclonus. Recent years have brought to the fore
curious cases of postencephalitic tonic or tonico-clonic movement, and of
respiratory spasm, whose respective classification with tic or epilepsy appears
to depend more on personal choice and predilection than on any canons of
nosology — distinction is difficult when the above-mentioned characters are not
plainly present or prove ambiguous. Genecally recognised with ease, uncer-
tainty sometimes besets the diagnosis of petit mal, and is opportunely cloaked
by employment of the colourless word “faint’’. Vagueness may also be thought
inseparable from fits implicating visceral centres, chiefly or exclusively, for in
the absence of skeletal muscle involvement, interference with consciousness,
and other banal signs, divergence from ordinary epileptic notions is sometimes
extreme. Yet of the reality of such visceral attacks no doubt can be entertained,
aside from the fact that accompaniments of an identical kind are accepted
without cavil in any major case. It appears neither inconceivable nor absurd
that some bouts of tachycardia, diarrhoea, polyuria, etc., even of neuralgia,
might be registered in the class.

Thoughtful contemplation of the epileptic field can thus scarcely fail to
discount in some degree the value of conventional fit characteristics forming
its landmarks. Of these, perhaps the least mutable comprise suddenness in
onset, brevity of duration, and habit of recurrence. Without doubt such features
are customary in the average case, yet some varieties (notably epilepsia partialis
continua) are protracted in their manifestations, repetitions may be extra-
ordinarily infrequent, and even initial abruptness loses significance when the
aura is long drawn out. Clouding of consciousness is not a cardinal element;
with greater reason disorder of motility might be claimed to be of the essence
of epilepsy, and if the term be taken in its widest sense, to cover visceromotility,
the assertion may perhaps stand. However this may be, the specificity of all
such characters is further diminished by consideration of the epileptic borderland,
with its migraine, vertiginous attacks, narcolepsy and other states whose clinical

1*



4 S. A. KinniEr WiLsoN: The Epilepsies.

expression comprises features of similar or identical kinds. Hence to institute
standards even in regard to the main types of epileptic fit becomes an almost
Sisyphean task. Their phenomena edge off by gradations from the motor
convulsive seizure to psychical, sensory, or visceral symptoms of a highly
disparate sort, yet refuse to be divorced for any physiological reason. Ignorance
of the exact nature of the epileptic discharge accounts indubitably for hesitation
over the epileptic character of this or that symptom; but if the same processes
can reasonably be postulated in action behind these diverse syndromes selection
becomes arbitrary and unwarrantable. For the present it is wise to eschew
schematic definition and allow elasticity in respect of epileptic symptoms;
however general the agreement on the habitual manifestations of the affection,
any endeavour to circumscribe it by a series of Procrustean slices transgresses
modern views on the nature of disease.

History and Literature. The antiquity of the condition is exemplified by the Hippocratic
use of the word to denote a malady ‘“‘seizing” the patient (émidausdrw, émiidnyia, a taking
hold of) and considered of divine origin (hence also termed iepd vdoog, the “sacred disease’).
Latin writers spoke of morbus sacer, morbus deificus (because it increased the priest’s
reputation for sanctity), morbus caducus (the ‘“‘falling disease’’), morbus sideratus (‘‘star-
struck’) or morbus comitialis, since its unpropitious occurrence in an assembly or comitia
sufficed to stop the proceedings. In England records of “falling sickness” date back at least
as far as the manual for nuns entitled “Ancren Riule’ (circa 1210), whose author refers to
the ¢“disease commonly so called”’. In its long course epilepsy has probably altered less than
any other affection known to medicine, as the lines of LuUcRETIUS show.

GALEN recognised different varieties, including perhaps the Jacksoxian, to judge by
the following excerpt:

“There is another form of epilepsy which is more rare; this begins in any part of the
body, and mounts to the head in such a manner that the patient is sensible of it himself.”
He refers to cases commencing in the leg, but whether it was a march of convulsive move-
ment that he observed, or merely an ascending aura (in one, a kind of cold vapour, ‘efoa
Tig Yuyped’) is not very clear. :

The course of epilepsy through the centuries has been sketched by HERPIN, whose
personal contributions are conspicuous amid others heralding a new era of scientific interest
in the first half of the nineteenth; before, and later, to enumerate but a few, came the works
of PorTAL, EsQuiroL, TROUSSEAU, RUSSELL REYNOLDS, HuGHLINGS JACKSON, and GOWERS.
Other studies comprise those of ALDREN TURNER, FERE, BINSWANGER, CESTON, PAGNIEZ,
CrouzoN, MuskeNs, LENNOX and CoBB. As may be imagined, the literature of the subject
has reached huge dimensions; the Index Catalogue of the U.S. Surgeon-General’s Office
(1925) contains about 3000 titles, and GRUHLE’s review for the years 1910 to 1920 deals
with some 1000 articles.

Specieal studies of the history of epilepsy have been written by JosaT and by Bzs
DE BERC.

Definition and Classification.

From the introductory paragraphs the difficulties encountered at the very
onset can be realised ; they explain the vexed state of contemporary knowledge,
evident to all who scan monographs and treatises on the subject, and vitiate
to no little extent theoretical discussions and practical conclusions based on
statistics. If there is no agreement on what constitutes epilepsy, how is it
possible to decide who are epileptics? The prevalence of uncertainty lays open
to criticism various efforts at definition and classification.

1. According to TURNER, the only entirely characteristic symptom of epilepsy
is the periodic recurrence of attacks of loss, or impairment, of consciousness,
sometimes accompanied by convulsion; yet that authority qualifies his own
assertion by admitting the genuineness of epileptic phenomena without such
impairment or loss, and its development in states outside the category. Others,
e. g. Gowers and MuskrxNs, prefer not to essay the task, being content to specify
more or less fundamental traits without their formal embodiment in a definition.
The clinical polymorphism of the affection defeats the best attempts of the
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schematists at codification based on sympfoms. Apart from protean aspects
of the fit itself, diverse features of pre- and post-convulsive states must not be
overlooked ; the latter include the most varied sets of opposites, from sleep to
fugues, stupor to combativeness, speedy recovery to prolonged headache, fatigue
and malaise. Some of these are indistinguishable from accompaniments of
seizures signalizing hysteria. As will be noticed later, not a few conventional
clinical differences between hysterical and epileptic fits do not retain the diagnostic
value ascribed to them.

2. Approaching the problem from another direction, some observers have
essayed definition on etiological lines. In the opinion of Rows and BoxND emo-
tional disorder underlies every case; hence, relegating symptoms to a minor
position, and accounting them negligible from either biological or psychological
standpoint, these writers affirm that however heterogeneous the clinical types
‘“some emotional state involving a disturbance of consciousness, and some
reaction to express the emotion,” compose the essence of epilepsy, which they
define as a ‘“functional mental illness” whose somatic manifestations are preceded
by “complex mental activities”. True though the assertion may be, so far as
some epilepsies are concerned, and significant as may be, on occasion, the partici-
pation of a psychical factor, this view of the question at issue scarcely commends
itself to the neurologist familiar with the “organic” basis of many attacks. Nor
is his scepticism weakened by evidential claims for the influencing of neural
processes by emotional agencies.

3. We owe the soundest attempts at physiological definition to the genius
of HugaLINGS JACKSON, whose thoughtful exposition must appeal to many
minds: “Epilepsy is not one particular grouping of symptoms occuring occasionally
from local discharge; whether it puts muscles in movement or not, that is,
whether there be a convulsion or not, matters nothing for the definition.” And
again, ‘it does not matter for the definition whether there be loss of consciousness
or not.” In his view epilepsy “is the name for occasional, sudden, excessive,
rapid, and local discharges of grey matter”’. The formal statement can hardly
be bettered ; it has the advantage of comprehending the multiplicity of symptoms
on any physiological level, from highest to lowest, and of being etiologically
independent. By laying stress on both suddenness and rapidity of evolution
JACKsoN seeks to limit the conception of discharge so as to exclude other processes
of similar nature differing in these particulars. Apparently some such restriction
is also favoured by Gowers, who affirms that symptoms of “‘a truly epileptic
nature endure only for a few minutes, and often only for a few seconds.”

Notwithstanding such pronouncements, it is impracticable to define what
is epileptic and what not by reference to the time factor, which cannot be
specified with exactitude, nor does brevity allow for various pre- and post-
convulsive conditions that are certainly far from short. Some may bridge the
difficulty by dismissing both of these as indirect manifestations and not an
integral part of the whole process, although this amounts almost to a petitio
principii. Besides, as already remarked, the definition will not serve for the
accepted variety distinguished by the term ‘‘epilepsia partialis continua”. A
second objection concerns the technical word ‘‘discharge,” since there are types
(admitted by both Jackson and GOWwERs) consisting mainly of inhibitory
phenomena without any trace of excessive discharge. Loss of consciousness
itself, in Jacksonian phraseology a ‘“negative’” symptom, plainly indicates
cellular arrest rather than activity. Perhaps the principal feature of the average
case of petit mal is cessation of function in one or other form, while the initial
stage of major attacks not infrequently illustrates action of the same inhibitory
process, e. g. loss of sight or of speech. Under circumstances yet obscure stimuli
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inaugurating a fit may be followed by restraint of motor discharges, a variety
which may be termed ““inhibitory epilepsy” (see below). Thirdly, the involuntary
flexor spasms of paraplegia, caricaturing movements of tic douloureux, con-
tortions of athetosis and dystonia lenticularis, and other spasmodic syndromes,
represent local discharges of grey matter that are also intermittent, excessive,
and sometimes individually brief; their differentiation from epileptic symptoms,
however facile, depends rather on extrinsic than intrinsic characters. Phenomena
of these different kinds impair the validity of the JacksoNian definition and
exemplify afresh the intricacies of the epileptic state.

Fluidity in conception and haziness of clinical outlines account no less readily
for disagreement in regard to classification.

1. Some observers choose an arrangement based on the time of life at which
the affection develops, thus: infantile convulsions, adolescent, menstrual,
climacteric, and senile types. It is, however, too simplistic to possess any merit.

2. A much more useful division depends on symptomatic forms, distinguishing
Jacksonian (or partial) epilepsy, grand mal, petit mal, myoclonus epilepticus,
and numerous variants (to be specified later).

3. Tabulation in accordance with etiology is preferable, and were more data
to hand the advantages it offers would doubtless lead to its adoption. The
subject is discussed on a later page, but it is well to note now that actual exciting
causes of fits must be disengaged from morbid conditions with which their
appearance may be associated.

4. Classification founded on pathology might have something to recommend
it, for many known toxic, humoral, vascular, neoplastic and other disease-states
favour epileptic development. Here again, however, a proviso is needful to
obviate misunderstanding; the pathology of epilepsy should consist of such
tissue-changes as can be shown to accompany the affection unvaryingly and
whose presence is responsible for the symptoms; but whether any of this nature
exist is problematical. The fit represents the liberation of energy, yet very
little of it can be due to the discharge of abnormally nourished neural units, the
greater part being produced by consecutive discharges of normal cells. Temporary
instability of healthy mechanisms, whose activity is revealed by ‘‘positive”
symptoms, is not likely to yield evidence of cytological change, for after the
attack a restitutio ad integrum takes place; hence modifications of neural and
other tissues found in chronic cases post mortem are almost certainly the ex-
hausting effect of repeated discharge and not their instrument. Thus the various
diseased states in whose presence fits have been remarked do not properly
constitute the specific pathology of epilepsy, though their analytic study aids
in penetrating the mystery of pathogenesis; and since “vascular epilepsy” does
not differ clinically from “toxic’ or any other epilepsy a pathological arrangement
is of value only in so far as etiological research is thereby facilitated.

Even if factors in fit production have been determined on a fairly wide
scale the circumstances under which they give rise in a particular case to one
clinical variety rather than another are so obscure as to prove really enigmatical;
hence much more study is requisite ere a scientific scheme of classification on
an etiological basis can be devised.

Symptomatology.

The cardinal feature of all epilepsies being constituted by the fit, it is natural
to give first consideration thereto. In their observed clinical characters, however,
epileptic attacks vary enormously, and descriptive arrangements once thought
adequate need to be revised. The time-honoured division into grand and petit
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mal has its value, but each must be interpreted in a very elastic fashion if it is
to embrace all the types not definitely belonging to the other; and, as will be
shown, varieties are being recorded for which a fresh terminology is desirable.
A general sketch of the components and stages of epileptic fits may serve as
introduction to their examination in detail.

It is customary to distinguish three phases in the epileptic paroxysm, viz.
1. The aura or warning, 2. the developed convulsion, and 3. a post-convulsive
state with diverse sequelae. Of these, the aura is for present purposes understood
to refer solely to a feeling or sensation of one or other modality immediately
preceding the stage of unconsciousness (which may or may not eventuate), and
must be clearly separated from prodromata or precursory symptoms, signals
of an on-coming fit in existence possibly for hours or even days before. These
antecedents are sometimes known only to the patient himself, sometimes obvious
to relatives or friends. In the great majority of cases the aura or instant warning
is identical for each of the attacks of a given epileptic, announcing the imminence
of the dreaded fit. Its isolated development, however, is not seldom remarked.
The stage of actual seizure, when the patient lies in the throes of his convulsion,
endures for two or three minutes, perhaps, much exceeding the time ocoupied
by the aura, which is usually a matter of seconds. Sometimes this phase fails
to evolve according to rule, the warning being succeeded by partial or otherwise
modified manifestations, ‘“fragments” of the fullblown convulsion in one or
other of its aspects. The process becomes arrested at some point, for reasons
difficult to fathom. In the intervals between typical major attacks such fragments
are fairly often noted; they were claimed long ago by HERrPIN to represent
complete seizures curtailed to their initial symptoms, but this view scarcely
accords with the facts of observation or at least embodies only a partial truth,
for it is not invariably the opening symptoms that are reproduced. As for the
third phase, that of sequelae, their range is amazingly wide and nature correspond-
ingly diverse; further, in severity and duration they cannot be considered by
any means regularly proportional to the intensity of the second.

This description according to phases is applicable to the generality of epi-
leptic fits though subject to much modification; whatever the clinical type,
simple or complex, brief or protracted, an endeavour should always be made
to ascertain its prelude, content, and after-effects.

The common division into two main classes, major or severe, and minor
or slight, is sanctioned by the experience of generations. Of these, the first
(grand or haut mal) is composed essentially of loss of consciousness (often
profound and sometimes lengthy) with violent generalised muscular spasms;
a very brief period of unconsciousness, without the latter, or with insignificant
twitches, characterises the second (petit mal). Occasionally trivial movement
takes place of which the subject is aware throughout. Both forms may be
ushered in by a fall from the erect position, the severe, invariably so. The rela-
tion of loss of senses to onset of convulsion is inconstant; in those of maximum
degree the two are simultaneous, whereas other fits often begin with muscular
spasm (e.g. turning of head and eyes, twisting of trunk) registered in the patient’s
sensorium ere oblivion supervenes. Preliminary to both comes, of course, the
afferent warning in most instances.

We may now examine more closely the several features of (classical) attacks,
major and minor, reserving for later discussion epileptic variants and certain
individual symptoms. In accordance with custom these components will be
taken in the following order:

1. Prodromes. — 2. Auras. — 3. Contents. — 4. Sequelae.
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1. Prodromes. By the term are to be understood such preliminary symptoms
and signs as may be noted to occur at a varying period of hours or possibly days
before the culminating paroxysm ; foreshadowing more or less infallibly the near
approach of an attack, they must be distinguished (as already pointed out)
from the immediate aura, which is the first stage in the development of the
epileptic process proper.

To ascertain what percentage of cases is thus preceded is no easy task, largely
because of their coming under the cognisance of laymen only, as a rule, who,
failing to connect prodromes with the subsequent fit, may tend to overlook
them. Intelligent patients and relatives, however, are duly impressed thereby
and soon grasp their import. A division into temporary and continuous varieties,
favoured by some, is not so suitable as one of a systematic kind irrespective
of duration.

a) Motor system. The most common of all are myoclonic twitches, sudden
starts affecting one or other limb, on either or both sides, upper and lower,
and occasionally the trunk. An object is jerked from the patient’s hand, his
arm will inflict an unintentional blow on himself or his neighbour, a convulsive
shudder will endanger equilibrium or throw him to the ground. This motor
jactitation appears preeminently during his early waking hours, in bed, when
rising, or at breakfast; hence the more usual happenings include upset of a tea-
cup, toss of comb or brush across the room and so forth. They are rarer
during the day or in the evening, and occasionally mark the process of falling
asleep. It has always struck me as curious how seldom patient or friend alludes
to “the jumps” of his own accord and how frequently their occurrence is sub-
stantiated in answer to enquiry.

Myoclonic epilepsy not merely tends to precede major fits but often remains inter-
paroxysmally as a feature of many cases, occurs by itself as a variant, or persists alone
for months or years ere a generalised seizure takes place. Further reference to it will be
found below (p. 33).

Other precursors in the class are a general fidgetiness, restlessness by day
or night, and, conversely, reduction of motor activity. Occasional bouts of
yawning or sneezing belong rather to the visceromotor group. Patients suffer-
ing from minor epilepsy sometimes manifest similar disorders for a day or two
before a more typical fit.

b) Sensory system. Sensory prodromes of a subjective nature include head-
ache or other cephalic discomfort, vertigo, paraesthesiae referred to some
part of body or limbs or of a migratory kind, visual and auditory phenomena
such as recurrent flashes of light or noises in the ears, or of a complex character
and more highly specialised. These may undoubtedly in most instances be taken
to constitute larval or incomplete auras, as though the epileptic process were
momentarily obtruding itself into consciousness. Vertiginous attacks are oc-
casionally rather severe, but brief, probably a petit mal variant.

Objective change in sensibility affecting certain segmental areas was found
by MuskENS in a series of hospital cases and by a few subsequent observers
(Mags and CLAUDE, BavcH, pE CRINIS, etc.). The zones revealing hypalgesia
(it is the sensation of pain which is commonly involved) are those from about
C7 or C8 to D5 or D 6, rarely at lower levels (lumbosacral). Once or twice
it has seemed possible to demonstrate the change in personal cases but oppor-
tunities come more freely to those resident in institutions. MUSKENS avers that
the field of diminished appreciation of painful stimuli tends to increase up to
the time of discharge.

¢) Visceral, sympathetic and vasomotor systems. A varied assortment of
transient or rather continuous symptoms is comprised under this heading,
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among which may be noted anorexia or its reverse, a ravenous appetite; coated
tongue, constipation, flatulence, dyspepsia, bouts of polyuria and pollakiuria;
cutaneous eruptions and erythemas, urticaria, pruritus and other vasomotor
troubles (to which F&rf in particular devoted attention); also vague sensations
of a visceral kind, malaise, sense of oppression, tightness at chest and heart,
and so on. Sleepiness or lethargy sometimes develops prior to a major attack.

d) Psychical system. Alterations in mood and emotional expressions are
not infrequent as signs of the approaching climax; these include irritability
of temper, apathy, sullenness, depression, “fits’’ of silence or reserve, desire to
be “left alone”, apprehension, etc. The epileptic is sometimes “‘insufferable”
until relieved by the discharge. Other premonitory indications are more subtle,
and evident only to the entourage; there is a change in aspect, a look in the
patient’s eyes, an expression on his face, defying closer analysis but declared
unmistakable.

Of no little interest is a sense of physical and mental well-being, a pre-con-
vulsive euphoria and eutonia, remarked by some epileptics. Its subject feels
particularly well and becomes exceptionally cheerful with unusual flow of spirits,
a gaiety of mood no less foreboding because spontaneous. The Russian novelist
DosToIEVSKY has told of his experiencing supreme ecstasy just before his attacks,
contrasting with the painful mental depression that succeeded them. A patient
under the care of SPRATLING was ‘‘transported’” with marvellous delight only
a short while before succumbing to a major seizure. On the whole, physical
exaltation predominates over psychical in such cases as have come under per-
sonal notice. Others complain of a recurrent feeling of unreality and strangeness
in regard to their environment, a “dreamy state’ identical with that of uncinate
epilepsy (see below) and providing a further example of the reproduction of
auras, complete or modified, as a prodrome.

Sometimes attacks are ushered by a temporary psychotic condition with delusions and
perhaps hallucinations. Fainting fits analogous to some kinds of petit mal may occur.
Two instances of epistaxis preceding a major fit have come under personal observation,
and a similar case is quoted by Muskens. Other possibilities need not be listed, for the
variety is endless.

Broadly speaking, the prominence and frequency of definite precursors
appear to vary directly with the interval elapsing between fits; when the latter
are numerous, or come on each other’s heels, prodromes vanish. In the course
of a given case mutation of types is sometimes observed, but usually they are
as specific as the auras.

Consideration of objective changes in body fluids and excretions discovered
in the pre-convulsive period and of their possible bearing on etiological and
pathogenic questions is conveniently deferred to a later point.

2. Auras. So far, the assumption has been that prodromata can be differ-
entiated from auras by including under the latter term only such symptoms
as instantly announce the coming attack, forming in fact the first recognisable
signals of the commencing process in the brain. Yet distinction may not prove
a simple matter, for some of the former continue practically to the moment
of onset, while others are placed by different observers in different categories.
The rare preconvulsive automatisms, as an example, are taken for prodromes
by Gowers, but for auras by MusgeNs. A patient may run a short instance
ere falling in a fit, start to undress himself, exhibit automatic reactions betoken-
ing fear, or become aggressive or excited; sometimes a scream as of anguish
(not the characteristic and unmistakable epileptic cry) precedes by a mere
second or two the act of convulsive seizure. In one sense the point is more
academic than practical, since both series of phenomena are epileptic and both
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intimate the advent of the storm; but experience teaches the propriety of con-
fining the aura strictly to a sensation or feeling spontaneously arising in consci-
ousness, of one or other mode, or to some more elaborate presentation, describ-
able at the time or later recalled. Though belonging to the psychical series,
it is nothing else than the first conscious indication of the commencement of
a process that is about to manifest signs of the physical series. The aura, thus
defined, either precedes or accompanies visible spasm, but must be kept distinct
from the latter, which belongs to the content of the fit.

This view is opposed to that of GOwErs, who, taking the word to connote ‘‘subjective
commencement”’, includes thereunder consciousness of motion or of sensation, or a mental
state. As will be seen later, I accept and exemplify the occurrence of muscular sense hallu-
cinations as a genuine aura, but GOWERS seems to me mistaken in arguing that the patient’s
consciousness of the beginning spasm constitutes a ‘“‘motor aura’ because it can be regarded
as a ‘‘motor sensation””. Moreover, he says explicitly that unilateral auras include ¢‘a motion
or sensation” in one side of the tongue, etc., and that attacks commence with ‘“‘a sensation
or motion’’ which “may be referred to almost any part of the body”. Apart from the anomaly
of ‘referring” a motion anywhere, this manner of regarding the phenomena is calculated
to mislead, since loss of senses is taken as the dividing line between aura and fit, whereas
in many with a definite aura (e. g. JACEsoNian attacks) consciousness may be spared.

The word itself is a relic of antiquated conceptions and etymologically pointless, but
enshrines the idea of a wind or vapour moving, a “sensation” so likened by the sufferer.
A fine historical study of the aura and its vicissitudes was written by HERPIN eighty years
ago. Since the days of HueHLINGS JacksoN and of advance in doctrines of cerebral locali-
sation it has engaged particular attention as an index to the position of the ‘“‘storm centre’;
but while many do in fact provide a clue to locality others are too complex for the purpose.

As is the case with prodromes, auras occur in multitudinous variety. A
number of different classifications have been proposed, but it is not easy to
fix groups that are mutually exclusive, and a topical arrangement obviates the
difficulty only in part; preference should be assigned to one based on psycho-
physiological divisions, as follows:

a) Auras of somatic sensibility. — b) Auras of visceral sensibility. — ¢) Com-
plex auras, inclusive of mental states. — d) Special-sense auras.

The uni- or bilaterality of the warning has to be taken into consideration
for practical purposes, but should not be made a distinctive criterion. Views
differ on the relative frequencies of auras as a whole, and of particular varieties;
some are common and others rare, but reliable figures must always be trouble-
some to procure and will probably under-represent the facts, since something
may be experienced that afterwards escapes the memory, or if noted at the mo-
ment proves beyond recall. In his large collection of 2013 cases GOWERS obtain-
ed a history of aura in 60 per cent., but other observers have recorded a much
smaller proportion (HERPIN 27 per cent., BINSWANGER 31 per cent.). From per-
sonal notes during twenty-five years’ hospital and private experience I find 50
per cent. represents the average.

It is hardly necessary to point out the erroneousness of the old view ascrib-
ing a prime réle in fit causation to the aura, which was taken to be of peripheral
origin, though the cerebral process can undoubtedly be modified by manipula-
tion of the limb in which it starts (as will be shown in due course). The speci-
ficity of the warning for a given case is subject to few exceptions, but varia-
bility characterises JacksoNian auras on occasion; in one patient tingling
usually began in the hand but sometimes in the foot, while another felt numbness
in either fingers or face, more or less indifferently. If the aura is complex its
components do not always appear in the same sequence or identically. In the
course of a long case it may slowly alter, ordinarily becoming less pronounced.
Combinations of more than one distinctive type are known.

a) Auras of somatic sensibility. Among the most banal in this common
class may be enumerated sensations of numbness, tingling, pricking, ‘“pins
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and needles,” cramplike feelings, and other analogous subjective experiences.
Often something is declared to creep or run over the body, pass up the spine,
rush from limb to head, and so on. A sensation of “‘stiffness’ is not infrequent.
Thermal paraesthesiae are seldom remarked; in one case they consisted of a
feeling of icy coldness down the whole of the left side, including the face and
left half of the tongue. Whether pure pain ever occurs is a point of importance
for cortical physiology; intensity of pricking is closely allied to it, and GowErs
refers to a patient who felt ‘‘as if a knife were being plunged into the arm.”
An aura of “cutting pain” in the ear is mentioned by PorzrL. One of my own
described “painful pricks, like stabs’ in the region of the heart, though in this
instance, as in another recorded by FOERSTER (pains in bladder and rectum)
the symptom probably comes within the visceral class. None the less such
subjective realisation of pain must presumably have a cortical origin in JAcCk-
sownian cases and by analogy in the others.

The aura in a Jacksonian variety reported by CoLLIER consisted of “horrible pain”
in the right hand; but his assertion that it could not have arisen in any higher structure
than the optic thalamus is open to criticism.

So far as concerns generalised fits these diverse derangements of sensibility
are often bilateral in the limbs, or involve the body and its members simultane-
ously or in rapid succession; sensations may seize both arms and pass up to
the head, or affect trunk and arms, or commence in legs and move headward;
sometimes their course ascends or descends irregularly, or passes across from one
side to the other.

When, however, such paraesthesiae form the prelude to a Jacksowian or
unilateral attack their “‘march” is often highly informative. In the first place,
it is much more usual for the aura to commence in the periphery of arm or leg
than elsewhere; when the former is the part affected, the sensation often singles
out thumb and forefinger, or those on the ulnar side or all together. Palm,
dorsum, or wrist is also a site of election, but no example of commencement by
the middle finger alone has come under personal notice (since there is reason
to believe a pre- and postaxial representation of sensibility exists at the cortical
level that finger ought perhaps to escape). In the case of the lower limb, the
great toe or all the toes, sole, instep, and the foot as a whole, constitute the usual
places, especially the first. By comparison, onset at upper segments of either
leg or arm is rare.

The sequence thereafter, as a general rule, corresponds to the topical arrange-
ments of sensory centres in the post-rolandic cortex. Thus should the toes be
earliest engaged, spread by continuity next implicates ankle, leg, and thigh in
ascending series, passing by the side of the trunk to shoulder, face and head.
At this point, however, consciousness is frequently lost, descent to arm, wrist and
fingers being seldom described. When the last-named segment is the initial
point, a reverse pattern of march occurs, the sequence being fingers, forearm,
upper arm, shoulder, face and head; in this case it is not exceptional for the
aura to advance further by passing down the side of the trunk, sometimes into
the leg itself. These two modes do not represent the only occurrences, for the
arm may be involved secondarily to the leg by a fresh start in the fingers and
ascending participation; the sequence therefore becomes toes, leg, trunk, fingers,
arm, face. Several cases of the kind have been personally observed ; it was well-
known to Gowzrs, and has been fully substantiated by Sirtic. The supposition
in such instances is that the march corresponds to some physiological “‘schema’
of somatic segments rather than to juxtaposition of cortical points.

On occasion the aura begins in the face, usually round the lips and corner
of the mouth, after which neck, shoulder, arm, and fingers become consecutively
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its seat. The tongue may share in the sensation. Not infrequently, in facial
cases, paraesthesiae are felt round both sides of mouth and lips. Among other
combinations allusion must be made to spread from fingers (usually forefinger
and thumb) to the ipsilateral angle of mouth and cheek, a sequence of which
I have seen examples repeatedly; also to a preaxial or postaxial passage of the
aura in upper or lower limb, e. g. along radial or ulnar aspect of the arm, or
homologous sides of the leg (SirTi¢, VAN VALKENBURG). The finger-mouth
extension is readily accounted for by the propinquity of corresponding centres
on the cortical surface.

At what moment in the course of these somatic intimations unconsciousness
supervenes is a question to which no uniform answer can be given; as a general
though not invariable rule once face and head are reached from below spasm
sets in and awareness comes to an abrupt stop; on the other hand, as is well
recognised, the epileptic process often fails to advance beyond the stage of par-
aesthesiae. Again, auras commencing in face and head are sometimes immediately
followed by insensibility. From one or two curious cases mentioned by GowErrs
it would appear that the abnormal sensation may first ascend and then descend
a limb (or vice versa) ere consciousness is submerged in the epileptic flood
(cf. also PopPER, SITTIG).

Hitherto reference has been made solely to cutaneous modes, but certain
remarkable cases distinguished by an aura of the muscular sense must not be
overlooked. In these, the patient feels as though his limb, or some part of his
body, were moving, before any visible displacement can be detected by himself
or others. Several instances of this peculiarity have come under personal ob-
servation.

One was that of a soldier wounded in the right parietal lobe during the Boer war,
who subsequently developed Jacksonian fits. The aura consisted of a feeling that the left
arm was being steadily and irresistibly elevated from his side to a position above his head,
impelling him to direct his gaze to the limb preparatory to seizing it; yet there was no
corresponding movement whatever.

A recent example concerns a youth with left infantile cerebral hemiplegia and homo-
nymous hemianopia, whose aura takes the form of seemingly powerful flexion of fingers
and contraction of wrist and forearm, giving the impression that his hand is rising to
his mouth; all the while the limb lies motionless on his lap.

Other variants of the same phenomenon are on record; it is not altogether
rare, doubtless being sometimes missed owing to faults of enquiry. Properly
regarded as a hallucination of the muscular sense, its occurrence mainly if not
solely in unilateral cases, with involvement of the parietal cortex, suggests
that the site of the mechanisms concerned may some day be determined with
exactitude.

b) Awras of visceral sensibility. Foremost place in the group must be assigned
to the familar epigastric sensation, possibly the most frequent of all; it is habitu-
ally referred to the pit of the stomach in the midline, sometimes nearer the um-
bilicus, sometimes behind the sternum. An apparent localisation to right or
left must be considered unusual. Intelligent epileptics may be able to convey
some idea of its nature by resort to such terms as a “sinking feeling”, a cramp,
pain, spasm, a ‘“‘gripping” sensation, flutter, trembling, “rumbling” and what
not; it may be likened to some more definite movement, “as if the stomach
were turning over,”’ shifting, or becoming contracted. But more often, perhaps,
the patient feels incapable of describing a sensation unlike anything within the
range of his experience and falls back on similes that cannot be taken literally —
“it feels as if there was a hole in my stomach,”” ““it’s a funny feeling as if my inside
was emptied of everything.” An “intense feeling of hunger” can be better under-
stood. Ina considerable number the epigastric component of the aura is instantly
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followed by an impression of something rising within the chest; a sensation
of choking, of difficulty in breathing, a clutch or grip at the throat, are common
accompaniments, while palpitation is rare. The speed with which these occur
and unconsciousness sets in often makes it impossible for the subject to recall
details afterwards, or to say more than that there is a ‘“rush from stomach
to head* that overwhelms him.

The constituents of the fully developed aura can be traced with greater facility in vaso-
vagal types (see below).

For some reason warnings referred to other viscera in the same pneumo-
gastric distribution come under notice far less often, e.g. cardiac or respiratory
commencements (pain at the heart, palpitation, dyspnoea, sense of strangulation,
tightness in the chest, etc.) though, as has just been shown, they may succeed
those originating in the abdominal division.

It is also convenient to include under the same general caption sundry vague
conditions of malaise, faintness, weakness, powerlessness, and others difficult
for the patient to describe and the physician to locate.

Allusion can here be made suitably to the variety of cephaliz sensations
initiating fits. Of moderate frequency, they comprise simple types such as
headache, neuralgic pains, pressure, heaviness, sense of fullness, numbness,
throbbing, etc.; an allegation that ‘“the blood rushes to the head” or brain is
quite common. But in other cases the experience is more elusive, or baffles
description, and some picturesque but metaphorical image is chosen to express
the inexpressible, I feel as if my brain is being stirred about,” “as if my brains
are boiling over.” One patient averred that the right side of his head seemed
to be fixed while the left half was rotating. Sometimes he is conscious of a blow,
a snap, ‘‘something seems to burst within my brain, at the back,” and has diffi-
culty in deciding whether he hears or feels it.

Generally speaking, warnings referred to the head itself are instantly follow-
ed by abolition of consciousness, and have to be distinguished from the complex
states discussed in the succeeding paragraphs; they may, however, form the
ultimate stage in a rapidly advancing epigastric aura, or occur in combination
with one or other of the special sense types.

¢) Complex auras, inclusive of mental states. Some previous writers have
employed the term ‘“‘psychical auras” for this particular category, but since
in accordance with the definition given above all auras are psychical it has
no differentiating value and should be abandoned. In the class the most inter-
esting is that now universally known as the uncinate aura or syndrome, to which
Hucenrings JacksoN directed attention on a number of occasions, and which
consists essentially of what he described as a ‘‘dreamy state” coupled, usually,
with a sensation of smell or taste. The latter may precede, accompany, or succeed
the other; sometimes awanting, it can occur by itself. As for the dreamy state,
it can be extremely brief, or prolonged into the space of a few minutes. Comprised
thereunder are conditions for which a variety of phrases have been coined by
those with experience of it; “a feeling of having been there before”, ‘“feeling of
being somewhere else”’, “‘reverie”, ‘“double consciousness”, ‘“‘recurrence of an old
dream’, ‘“memories of thing that happened in childhood”, “feeling of strange-
ness and unreality’”’. Sometimes the sensation is so peculiar and evanescent as
to elude depiction; it so transcends reality that the subject feels he is quivering
on the brink of the unknown; sometimes there are ‘‘terrible thoughts’ that
cannot be expressed.

The combination creates a particular type shown by JAcksoN to occur in
association with lesions of the uncinate region of the temporal lobe, and often
made the subject of research since his first contributions (ANDERSON, BUuzzARD,
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CLARKE, CRICHTON-BROWNE, MILLs, GOwWERS, FosTErR KENNEDY, and many
more). To its detailed study in cases of epilepsy (without gross lesion) a chapter
is devoted elsewherel. With the hope of clarifying conceptions and of introduc-
ing some order into a rather involved topic a provisional classification was
there attempted, and is here reproduced. Four main types can be distinguished :

A. The “Familiarity’” or “Déja vu” type. — B. “‘Strangeness” or “Unreality’”
type. — C. “Panoramic memory” type. — D. Abortive type.

In given cases one or more of the first three may blend with another, and
to either of the first two visual or auditory hallucinations be added; the latter
sometimes occur with the third. From a large selection one of each type may
be chosen.

Type A. “It seems to take me to a set of circumstances in which I have found myself
before, or to a place where I have been before. I feel that certain things are happening as
they have happened previously, or that people are coming together as at some former
time.”

Type B. “All of a sudden everything around me seems strange and different. I've
been at the table talking to people, and I've said to myself, I know you, and you, and
you, and at the same time they have been unreal and different. They have never noticed
anything and yet the feeling has been there.”

Type C. “I go into a curious state in which I suddenly remember all sorts of things
that happened when I was a child. They are stupid, old-fashioned things of my childhood,
things that I have done in days gone by, in other places. I remember silly things like swing-
ing, playing with toys with other girls, and then I go off.”

Type D. I call it a vision, but I never can get at it. It is a funny sensation which lasts
only a minute; it is always the same, and if only I could get at the root of it I should tell
you. I keep puzzling over it.”

The rather common feeling of “being somewhere else’” need not be set in
a class by itself, for it exists or is implicit in more than one of the above types.

As already remarked, to these peculiar mental experiences is united in
general a hallucination referable to olfactory or gustatory system, illustrated
by the case of a patient who complained of a pungent smell, as if he were inhal-
ing gas, and of another into whose mouth came with the dreamy state a bitter
taste of lemons.

However heterogeneous these clinical instances, they are identical in consti-
tuting the aura of typical epileptic fits; elaborate, simple, or elusive, each is
a portent of the coming crisis. Dreamy states clearly belong to a different order
of mental experience from tastes or smells, and according to HUGHLINGS JACKSON
ought not be regarded as epileptic because not the result of discharge; they
are produced, he argued, by overactivity of centres as yet untouched thereby.
His distinction between discharging and release phenomena (the olfactory-
gustatory sensation being assigned to the former and the dreamy state to the
latter), however, seems to furnish an example of the artificialities into which
a rigid definition drives the analyst. In one sense it matters little from the view-
point of epilepsy as a whole whether a particular symptom is derived from
excitation or from escape, being none the less a part of the total process though
arising from the activity of centres that are not being discharged crudely, vio-
lently, or excessively. Moreover, the dreamy state does not stand alone; it is
linked, by a host of transitional forms, with minor intellectual or emotional
warnings, recurring fragments of psychical experience identical in all essential
aspects with auras on other levels in the psyche. Here fall to be included ill-
defined fears, a sense of something impending, something miserable or terrifying,
which may or may not be united with a clear conception of its cause; words,
sentences, ideas keep echoing in the head for a moment or two, sometimes
known, sometimes incapable of recall later. One patient described ‘“‘a feeling

1 Modern Problems in Neurology, 1928. Chap. IV.
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of dread, as if someone were going to strike me,”” an unchanging aura the ex-
planation of which eluded discovery. In another case it took the form of repetition
in the patient’s brain of the last chance words, whatever they were, that reached
her ears from without. The experience may be more intricate, compounded
of elements from more than one system; thus an epileptic’s aura consisted in
his taking the terminal position of a row of twelve men in military formation;
a superior in rank stepped forward and boxed the ears of each in turn, knocking
him down, while the subject stood in fearfulness awaiting the inevitable end;
as his ears were boxed he became insensible. It is unnecessary to annotate further
these infinitely varied mental intimations, many of which are scarcely separable
from those discussed in the next group, viz. the auras of the special senses.

Allusion has just been made to the occurrence of emotional constituents
in the warning, the great majority being characterised by a feeling of appre-
hension, fear, or even terror. But to another affective aspect of epileptic consci-
ousness little attention has been paid. Now and again cases are encountered
where the subject declares that his attacks have been associated with some
of a distinctly pleasurable kind. In my Morison Lectures! (1930) the point
was examined, and two cases described; one was that of an intelligent lady of
32, suffering from uncinate epilepsy, whose aura (‘I feel as if my mind and my
body are coming apart’”’) was accompanied by a delectable feeling, so much
so that at first she used to welcome the sensation as a ‘““dream of delight,”” though
never able to specify wherein the pleasure consisted. Another patient, whose
fits seem to have been little more than a prolonged petit mal, noted their highly
agreeable content; “I felt that I had been away somewhere in a pleasing dream
which I was enjoying to the full.” In a third example the statement was made:
“I felt as if my brain were leaving my body for the moment, and used rather
to welcome it, as a not unpleasant feeling.”

Perhaps it is not a coincidence that in each the pleasurable sensation oc-
curred in connexion with dreamy states, though in one of them, when the fits
became more severe, the much commoner feeling of ill-defined anxiety supplanted
it. Two instances of epilepsy with apparently motiveless but compulsive and
unrestrained laughter as an aura have come under personal notice, while others
of epileptic fits having been induced by that act, itself resulting from tickling
the soles of the feet, are on record (Firf quotes those of VAN SWIETEN, EsQUIROL,
and REy~oLDS). Under what precise circumstances agreeable emotion becomes
the precursor of fits, affording an impressive contrast with the doubtless more
natural feeling of apprehension or even anguish, is difficult to ascertain.

For further analysis of these complex uncinate and allied auras, and their bearing
on tempting problems of double consciousness, paramnesia, phenomena occurring in drown-
ing and other states of semisuffocation, etc., the reader is referred to the chapter already
mentioned.

d) Special-sense auras. Some idea of the relative frequency of the class can
be gathered from figures published by Gowrrs; among 1145 cases special
sense auras were present in 274 as follows: visual 175, auditory 68, gustatory 18,
olfactory 12.

The last two have been dealt with apropos the uncinate syndrome and need
not be particularised again, except to say that they sometimes occur by themselves
and trouble may be experienced in recollecting their precise quality. One
may blend with the other to produce a flavour (an olfactory ‘‘taste’). Mostly
unpleasant, linkened to something ‘‘rotten”, “metallic”, “bitter”’, and so on,
the presence of a sensation of taste can sometimes be inferred from concomitant
smacking movements of labial muscles, or of the tongue, as though to moisten

1 Brit. med. J. 11 (1930).
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the lips. Smells also are described by such epithets as “vile”, “horrid”, ‘“putrid”,
‘“chemical”, ‘rubbery’, etc. or resemble something gaseous (like ¢strong
smelling-salts”, ‘“ether’”’, ‘“fumes of an acid”), rarely embodying a pleasant
sensation (“like passing a perfume shop”). MILLER mentions a case in which
an overpowering scent of the most cloying variety made his patient’s limbs
tremble with a feeling of passion.

Auras referable to the visual system range widely from a low to a high degree
of specialisation. Commencing with the former, we note among the simplest
varieties sensations of light, sparks, stars, flashes, twinkles, and of colour in
the mass, reds, blues, greens, yellows, etc., appearing in blotches, or as a mist
tingeing all objects, a ‘“‘coloured vision”. The tints may change from moment
to moment, reds and blues predominating. Sometimes either or both (lights
and colours) assume a definite shape, balls, whirling circles, wheels, spirals
whose outlines alter as they move to and fro, or cross the field, or pursue a
complicated course, coming nearer or retreating to a distance. Such kaleido-
scopic spectra are not as a rule comparable to the teichopsia of migraine in
their exact characters.

For a minute analysis of many details consult the BowMaN Lecture by GowErs, and
the HueHLINGS JACKSON Lecture by the same authority.

In a higher class come the visual hallucinations of objects, faces, figures,
scenes, in endless variety, sometimes arising out of the former group but generally
independent of it, and similar to those of the uncinate class. For example,
one patient constantly saw a human shape clad in white which appeared far
out in the right visual field and crossed to the left, always with back turned
and going away from him. Another described in faithful detail the figure of
a little old man in a black overcoat and hard hat; on his back was a knapsack
hung over his shoulders by a strap, half of canvas, half of string. This image
was perceived vividly for about two seconds ere the onset of unconsciousness.
The particular type may vary from one fit to another, as in the case of an epi-
leptic who sometimes saw a silk-hatted and frook-coated man pass through
railings and go down steps; at others it was a procession of vehicles coming
from the right and moving to the left. OBanNIO’s patient saw his own mirror
image (with an accompanying olfactory hallucination of methyl salicylate).
Some alleged “ghost’’ apparitions may conceivable have had a basis in visual
phenomena antecedent to an epileptic fit.

Apparent increase or decrease in the size of objects forms another variety-
Macropsia is exemplified by the case of a woman who finds objects in front
of her enlarging and coming very close, as though about to graze her face; after
a few seconds they become misty, then she ‘““‘goes blind’’ and falls unconscious.
Just before his fits a patient saw everything greatly magnified, three times
its normal size (VERAGUTH). Micropsia is perhaps less rare; in one case every-
thing seemed tiny and far off, while the patient had a simultaneous feeling of
being transported to a mountain top though still conscious of remaining in
her room. Sometimes the content of visual hallucinations itself undergoes
magnification or reduction; the lilliputian variety is well known though rare
as an aura; conversely, in a personal case visions occurred of people passing
who seemed to be unusually large and unpleasantly near.

For closer discussion of dysmetropsias and their pathogenesis see an article of mine
published elsewhere .

Mutations and combinations of visual elements are observed from time to
time, and are well exemplified by the case of a young female epileptic who first

‘Trans. Ophthalm. Soc. 86 (1916).
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sees three bright shimmering circles to the right; then objects become twice
as large as normal, and next are blotted out by a bright red patch spreading
from centre to periphery of the field; its completion coincides with loss of
consciousness.

Apparent movement of objects, an occasional variety, was a feature in the
complex aura of a medical man who, after a confused recollection of past events
accompanied by a smell (incapable of definition) and a general pleasurable
feeling, suddenly would notice the ornaments on the mantlepiece shimmering
in an up-and-down motion and then rotating from right to left; twitching of
muscles and unconsciousness ensued.

Double vision is mentioned by GOWERS though no case has come under personal notice.
The rare hemianopia belongs to the “inhibitory” class referred to later.

Elements derived from other sensory systems may be combined with those
of a visual order, as has been noted en passant, e. g. paraesthesiae, visceral sen-
sations (epigastric), smell or taste, and also those of the auditory group; this
latter combination is exemplified by the aura of a woman who suddenly heard
the penetrating voice of a girl she used to know in her school-days, and im-
mediately saw a crowd of schoolmates dancing in front of her in their nightgowns.

Auditory warnings, like those of vision, can be subdivided into low and
high grades, comprising on the one hand such crudities an “hissing”, “buzzing”’,
“drumming”, a “snap’’, “bang”, “explosion’’; thence passing by as intermediate
type, such as “bells”, or “whistles”, to specialised varieties including voices,
musie, or singing on the other. Like those of a visual nature, also, they some-
times manifest a crescendo or diminuendo homologous with macropsia and
its converse. In one case the aura took the form of a voice at a distance singing
“Roses in Picardy,” distinct though faint; gradually coming nearer, the last
notes seemed loudest of all; thereafter came a sense of terror, loss of speech,
and unconsciousness. Auditory warnings generally involve both sides but
may be unilateral, as with a patient who invariably heard a peculiarly worded
advertisement (once seen in a shop-window) audibly repeating itself in his
left ear; anomalously, they may appear located in the back of the head, or
round it, or far above; local signature occasionally fails altogether. In some
cases the experiences are confused or ill-differentiated, a mere ‘“‘noise’” or “‘hubbub
of talk’, or not to be understood literally, as when a patient remarked, ‘‘I seem
to hear everything that has ever been said to me in all my life.” There may
be recognition of the general character of the aura but inability to specify the
particulars; a patient said it was as if she had been sharing in a long conver-
sation, but she never could recall it, although always feeling just on the point
of remembering what had been heard and said.

Except in complex (e. g. uncinate) auras, it is uncommon for those of hearing
to occur with other types, or be coupled with cruder phenomena such as vertigo.

A final question concerns what may be termed auras of inhibition. In the
course of positive manifestations (chiefly, perhaps, visual or auditory) a negative
phase may supervene, or, seemingly, the two processes may coexist; blindness
succeeds the vision, “everything goes dark”, or silence the sounds, a sudden
sense of absolute quiet. In one case of combined visual and auditory type voices
clearly heard at the outset ceased abruptly, though the lips of the figures from
which they had come continued to move. Initial loss of sight (hemianopic,
total) or hearing may form an inhibitory aura; inability to speak, also, may
be regarded as a similar negative phenomenon, whether primary or secondary
to some other constituent of the whole, as in the case of a youth who after in-
tense buzzing in the head was deprived of all power to say what he had clearly
in his mind to utter; a few minutes later he was unconscious. If under such

Handbuch der Neurologie XVII. 2
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circumstances inhibition is considered to overcome discharge it may be taken
in reality for the opening phase of the developing fit as opposed to the warning,
an ‘“‘inhibitory epilepsy’ rather than an “inhibitory aura”. The point is diffi-
cult to decide; some variety of paraphasia is not exceptionally rare before loss
of senses, and a striking instance of paragraphia is on record (GorRDON); the
patient was writing to dictation and for several seconds continued to make
errors ere he fell off his chair convulsed. If we abide by our definition both
of these symptoms ought rather to be included in the content of the fit than
classed as an aura, though doubtless they are indicative of disorder on the
“sensory” side of speech. But the sudden ‘“blank’ in conscious appreciation
of sights and sounds, like numbness or deadness of the skin, or loss of smell
or taste (were this to be observed), must be considered a “negative” warning
due to a process of inhibition.

The importance of auras taken as a whole does not reside in their variety,
multiplicity, or individual features so much as in the light their types and com-
binations shed on “schemata” of cerebral function and on paths followed by
irradiating impulses.

3. Content of the Fit. After prodromes and auras (both of which, as has
been remarked, may fail), the symptoms and signs of the developed fit come
under notice. A description will first be given of the complete epileptic seizure.

Major attack. With the onset of unconsciousness the patient, if erect, falls
to the ground, or if sitting, slides off his chair, to the accompaniment, per-
haps, of a characteristic cry. His whole musculature is seized in a powerful
tonic spasm, turning the head strongly to one or other side, or back, while the
trunk is slowly twisted round en suite. The arms, in extreme tonic rigidity,
mostly flexed and adducted, fists clenched and thumbs driven into palms,
adopt and hold for a time their attitudes, while lower limbs extend and stiffen
with some inward rotation, inversion of feet, and bending of toes. Gripped
in the universal spasm, chest and abdomen become temporarily fixed, the
immediate consequence being seen in flushed and livid features, whose grimacing
and often asymmetrical contortion accentuates the realism of the ‘seizure”.
The eyes, generally deviated, with lids open, are insensitive to touch; their
pupils dilate in accord with the cyanosis. After perhaps some twenty or thirty
seconds of such tetanic contraction, during which slow changes in posture may
follow local modifications of its intensity, its place is taken by slight muscular
vibrations, felt rather than seen, which rapidly assume a visibly clonic character;
abrupt and forcible jerks convulse the segments of the body in a series of violent
shocks, more or less identical and synchronous on the two sides, that seem
about to rend the helpless frame or dislocate its joints. With remission of tho-
racic fixity apnoea gives way to stertorous breathing, during which frothy
saliva exudes, tinged with blood if tongue or cheek has been nipped by the
teeth at the tonic phase, or in a clonic snap of the jaws. Simultaneously lividity
yields to increasing aeration, but convulsive movements persist though lessening
in frequency; evacuation of contents of bladder, bowel, or seminal vesicles
may now be remarked. Finally, with a last jerk often as severe as any of its
predecessors, the muscular torment ends in relaxation; emptied of tone, body
and limbs subside into positions impressed on them by gravity, and the patient
lies prostrate, passing insensibly to the recuperative stage of deep slumber
and quiet breathing, or, less often, emerging soon to awareness of his surround.-
ings. A minute or two cover the duration of the clonic period, an indefinite
time the third or terminal.

This sketch of the common type of major fit gives its general outline and
detail requires filling in; further, departures therefrom are both numerous and
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diverse. Their consideration may be postponed to a later point, when indivi-
dual symptoms come to be discussed.

Minor attack. Often described indifferently by the patient as a “faint”,
“turn’, “‘sensation”, etec., (words in reality embodying some conception of its
nature, a “faint” corresponding to loss of senses, a “turn” to a feeling of rotation
or imbalance, a “sensation’ to some affective element therein), the petit mal
attack varies as widely in its characters as does the major, more so, indeed,
because of its relative formlessness. Sometimes it consists purely in trifling
loss of senses, a momentary arrest of the conscious stream, a “blank’ or ‘“‘ab-
sence” (the ‘“‘absence épileptique” of the French), betrayed to the onlooker
by a vacant look or fixed expression, pallor of facies, cessation of talk or failure
to answer, or other negative signs; often unaware of his lapse, the patient
“comes to” to find surprise or concern depicted on the faces of those about
him. Throughout its moments he may have kept his feet, but may, or may
not, have relaxed his grasp of any object held in the hand. In addition to suspens-
ion of such activities as are engaging him, slight twitches are sometimes obser-
ved, flickers round the mouth, rolling up of eyes, blinking, little quasi-purposive
motions of lips and tongue. Perhaps more noticeable phenomena are in evi-
dence, such as anteroflexion of head, which sinks in nodding movement on the
chest, or of the head and body, or outstretching of arms in tonic fashion; a
limb or part of a limb may be mildly convulsed ; swaying of the body may precede
an abrupt fall; or head and eyes may twist round and an arm be elevated, etc.
In many cases such transient motor disturbances are coordinated rather than
convulsive or myoclonic, and pass by easy gradations to fits of a somewhat more
intricate kind that yet cannot be plainly classed with the ordinary major seizure.

Other examples of these epileptic brevities are unaccompanied by loss of
senses, the patient experiencing merely a temporary mental confusion, or indeed
little else than an aura of one or other kind, yet proving unable subsequently
either to specify or to recall the incident. Any of the different types of warning
already described may form the prelude to an abortive attack of such insignifi-
cance as to escape the notice of all but the practised eye, and perhaps revealed
solely by some post-epileptic manifestation (as recounted below). Another
common variant consists merely of a vertiginous sensation, a ‘“turn’ in the
literal sense, during which the subject is dazed, feels about to fall, and may
be conscious of some rotation of himself or his environment. There may be
no more than a sudden loss of power in the legs, an inhibitory phenomenon akin
to those already mentioned, resulting in a fall; in one or two personally observed
instances the patient sank more gradually, on to his hands and knees, yet was
up again in a moment, without even a fleeting indication of unconsciousness
being discerned. Despite the transience of all average petit mal fits urine is
sometimes passed involuntarily, furnishing on one occasion a definite clue to
its nature that could not be derived from the parents’ description.

In most attacks the return to full awareness is as immediate as its loss is
sudden; the thread of conversation is resumed, the activity of the moment is
continued, without a falter. On the other hand, symptoms may ensue whose
complexity or duration is altogether disproportionate to the preceding functional
disorder. The importance of this fact of observation cannot be stressed too
much, for the true character of minor fits is often not realised until a major
attack takes place or unless recurring peculiarities of behaviour on the patient’s
part compel attention.

As will be seen later, some types of coordinated, visceral, and other epilepsies
might fairly be considered little else than variants of this minor class, whose
limits are as indefinite as its clinical forms are multitudinous.

A
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The content of fits other than grand and petit mal is described under their
respective headings, in a later section.

4. Sequelae. For clearness of exposition the manifold after-states of the
fit may be subdivided into those of a physical and a psychical character respecti-
vely. Among unsolved epileptic problems is that of the relations subsisting
between type of attack and type of sequela, which has not yet progressed towards
a reasonable solution. Some patients are positively ill after their fit, others
feel much better than before; the return to normality may be speedy, or delayed ;
post-epileptic conduct is often at once rational, yet sometimes ugly, antisocial,
even criminal; stupor may ensue, or hypomanic excitement; a confusional
period elapses, or one of flawless automatism, during which the patient wanders
far without ever betraying to the casual witness that he is “not himself’’.

a) On the physical side, it is possibly most usual for sleep to set in, some-
times after a brief time of wakefulness when the senses are regained. Its depth
may be so profound as to constitute a danger should the sufferer, alone or un-
observed, have fallen beside a fire, or turned his face into the pillows at the
end of his convulsions.

A ftragic instance was that of a youth who after an encouraging prognosis in consul-
tation went off by train the same night to a distant town ; on arrival he was found asphyxiated,
his face buried in the cushions of the compartment he occupied alone. This curious tendency
to turn over (“epileptic pronation’) deserves note.

Headache, severe and generalised, follows sleep or develops without it and
may last for hours or all day. Vomiting, not rare, occurs in similar circum-
stances and also may be attended by risk, viz. of food entering the glottis.
Myalgia, another frequent after-effect, testifies to the muscular strains of power-
ful contraction, but ere long passes off. Interest has centred round the question
of postepileptic paralysis (the “‘epileptic hemiplegia” of Bravars and Topp),
differing opinions being expressed in regard to its frequency, nature, and im-
portance. The problem concerns postconvulsive palsy, be it noted, and not
that constituting a form of inhibitory or akinetic epilepsy (described below),
for some writers have confused the two. Apart from weakness consecutive to
concentrated and exhausting discharges of neuromuscular units, a debility
of varying degree, often both slight and evanescent, personal experience has
brought no case of enduring residual palsy except among local epilepsies having
their origin in definite pathological states (tumour, vascular disease, ete.).
Even in serial types and status epilepticus rapid recovery is the rule. Should
paralysis disproportionate to the fit’s severity be in evidence the possibility
of underlying structural change ought to be considered. To other sequels such
as aphasia, ageusia, anosmia, hemianopia, etc., the same remark applies; when
not fleeting and negligible they persist only if local conditions have modified
the usual after-effects of the paroxysm itself.

Among those discussing the subject are HugHLINGS JACKSON, CHARCOT, DUTIL, CLARK,
CrARK and ProuT, MUSKENS, Firg, TURNER, COLLIER.

As regards cutaneous and deep reflexes, during the terminal period of com-
plete atony and powerlessness the knee-jerk is sometimes abolished, personal
researches on the point fully corroborating the result of old studies conducted by
Beevor and repeated by Gowers. More generally, dependent no doubt on
a minor degree of coma and of tonus reduction, the negative phase fails to deve-
lop, exaggeration being observed, together with ankle clonus and extensor
plantar response. The latter can frequently be obtained on both sides for a
few minutes after moderately severe bilateral convulsions, attesting temporary
change of function in the pyramidal system. Its continuance thereafter must
arouse suspicion of an existing basis distinet from motor discharges. The state
of the abdominal reflex usually corresponds.
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Post-paroxysmal symptoms and signs connected with sympathetic and
biochemical functions, the blood, urine, and other body fluids, etc., are con-
sidered together in a subsequent section.

Among various physical accidents contingent on violence of convulsion,
ecchymoses round eyes or under conjunctiva are sometimes seen; of the bitten
tongue the patient is only too painfully aware; broken teeth, scalp and facial
cuts, burns and scars disfigure the chronic epileptic; an occasional fracture
results from the crash of falling, or dislocation (commonly of the shoulder,
and apt to recur) during the fit; a similar accident may involve the lower jaw.

b) Temporary psychical derangements often characterise the recuperative
stage. Conspicuous among these is a state of postepileptic automatism, varying
in extent and duration within wide limits. It may consist of no more than
simple automatic repetition of everyday actions such as undressing, rearranging
the bedclothes, hunting for objects, fumbling in pockets, and so on; however
natural, circumstances can render it inconvenient or even compromising. This
is particularly apt to be the case when such involuntary behaviour follows
in the train of a minor attack (as happens with greater frequency than after
grand mal) whose evolution has been almost too brief for notice or of whose
true nature the bystander is ignorant. The awkwardness of the situation is
exemplified by the case of a youth who unbuttoned his trousers to micturate
in the street (analogous instances are reported by Trousseau, GowgRrs, CoL-
MAN and others), and that of a boy at hospital who purloined what he could
find in his neighbours’ lockers. ‘“Kleptomania’ of this sort is not rare; one of
CormaN’s patients, after a petit mal in an ironmonger’s shop, placed a large coal-
scuttle on each arm and walked out with them. Less equivocal if equally irre-
sponsible was the action of another boy in seizing the nearest cake of soap to
hurl it through the ward windows. Other automatic conduct includes attempts
at climbing, or sometimes a quick run. A little boy used to race out of the ward
and hide under a grand piano in the day-room; this so-called “epilepsia pro-
cursiva,” trivial in itself, was changed to tragedy when (as subsequently trans-
pired) during a similar postepileptic state he ran along a country road and
stumbled into a deep pool where he was drowned. Often the automatism assumes
the form merely of rambling talk, incoherent, repetitive, or paraphasic; a woman
patient always said “Oh Robert, Robert, Robert” a dozen times or more;
another, entering a baker’s shop for threepennyworth of rolls, after an almost
unrecognisable “absence’” asked for a pound of plaice.

Sometimes the acts are coloured by emotion and violent in character, espe-
cially, perhaps, in the case of patients who are under restraint. The epileptic
becomes aggressive, -insolent, combative, hypomanic, dangerous to himself
and others, even homicidal, as forensic cases have frequently revealed ; a patient
suffering from fits after a frontal injury threw his infant daughter out of the
window on to a stone-flagged yard, where she fractured her skull and was killed.
He was arrested on the capital charge, but I was able to certify his irresponsibi-
lity in view of the incident having demonstrably occurred during a postepileptic
confusional state. CoLMAN alludes to another in which under analogous circum-
stances a youth nearly succeeded in mutilating the external genitalia of his
small brother.

In various respects postconvulsive phases can be identified with somnam-
bulism, particularly as regards nocturnal fits; the patient may emerge from
his house in night attire, or dress and return to bed, or walk about aimlessly;
a little boy of whom I know always went downstairs to the kitchen to fall asleep
again in the same chair. Diurnal fits may be followed by similar automatisms
partaking of the character of fugues (“‘poriomania”), of which numerous
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instances might be quoted. On two occasions a patient resident in south London
made his way on foot in postepileptic vacuity to the Hampstead police station
in north London, to which he had no apparent object in going, and of the route
taken no conscious memory was retained. Another, similarly affected, walked
from south-east London to Paddington railway station, bought a ticket to
Penzance in Cornwall, and only awoke to reality when in the Cornish express
far to the west. In my MorisoN Lectures (1930) reference is made to a sufferer
from petit mal who during the war fell into difficulties by his transgressing
military regulations when in a condition of seeming normality but really of
epileptic amnesia.

Postepileptic fugues differ in no essential from those succeding hysterical states or

occurring in non-epileptic persons who develop a double personality, of which some reported
cases have become classical. As a rule, however, the former are of relatively short duration.

It is unnecessary to designate any of these mental sequelae “hysterical”
or “hysteroid,” though resembling in emotional content the commoner mani-
festations of that affection. All are explicable on the view (often urged by HucH-
LINGS JACKSON) that temporary impairment of highest (psychical) level control
follows discharge of its centres, with consequent release of others, equally com-
plex but of a functionally lower psychical grade. Anticipating for the moment,
however, what is afterwards discussed, we must point out that mere removal
of control will not altogether explain the positive activity of lower levels, other-
wise the phenomena of epileptic fits should occur much more readily than they
do when states of unconsciousness are induced in any fashion. Acts of the kinds
enumerated above may be so purposive to all outward appearance as to deceive
the unskilled observer and raise questions of grave forensic importance should
the patient come in conflict with laws regulating society; but the impelling
motives are not accounted for by simple release.

Whether automatic actions ever replace fits in the sense of being “‘equivalent”
to them (so-called “masked epilepsy” or “epilepsia larvata’) is a subject provo-
cative of much debate. It constitutes in reality part of the larger theme of “psy-
chical equivalents” in general, i. e. the occurrence of interparoxysmal “attacks”
of a different order, regarded as substitutes for fits. In view of the fact that ante-
cedent minor seizures may be so trivial as to be quite overlooked, the allocation
of such psychical outbursts to a primary class is natural, though often errone-
ous; but in other cases no record of actual epileptic phenomena of either major
or minor type may be obtainable. To deny the genuineness of “equivalents”
is perhaps therefore unwarranted. At a later point we will revert to the subject.

Individual epileptic Symptoms.

After analysis of the successive phases of epileptic fits of the more ordinary
kinds it is convenient to review some individual symptoms, together with cer-
tain aspects of semeiology bearing on problems of localisation and pathogenesis.

1. The epileptic ery. More often absent than present, the cry uttered by
the patient as he falls in the initial phase of his convulsion is sometimes shrill,
sometimes lower in pitch, resembling a moan or a groan rather than a scream.
In most cases it is definitely inspiratory and not, as the usual statement affirms,
caused by expulsion of air through the spasmodically closing glottis, but by
its inward suction during diaphragmatic descent. Once heard, it is not likely
to be forgotten, though whether its comparison (by RussELL REYNOLDS) to
the “cry of a distracted peacock” is just may be decided by those who have
had experience of both.

2. Loss of consciousness. All severe general fits are attended by loss of consei-
ousness; others may not be. In minor attacks it is also habitual, yet some
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show no more than clouding of the senses, which, in others still, may be retained.
Unconsciousness may supervene at the onset, without a trace of warning, or
ensue later; it may be extremely brief, even momentary, or endure for some
time after the seizure is ended. By itself it forms no gauge of epileptic severity;
a JACKsonian attack may evolve from first to last without loss of senses, and a
minor fit consist of nothing else than a fleeting conscious “blank’™ or “‘epileptic
absence.” Motor convulsion frequently begins before insensibility develops,
the subject being aware of his head and eyes turning or his arm moving, but
that this succession of events is more likely to distinguish the so-called ‘‘organic”’
variety (alleged by Gowsrs and MuskENs) does not accord with personal ex-
perience.

3. Types of movement. Minute observation of the types of movement seen
in ordinary fits of a major kind aids in the solution of interpretative problems
concerning the sites and mechanisms of dicharging phenomena. It is customary
to subdivide convulsions into a tonic and a clonic phase, the former preceding
the latter as a general rule ; JAcKsoNian attacks are mainly clonic; a special variety
occurs in circumstances corresponding more or less intimately to physiological
decerebration and is known as the “‘tonic fit” (see below), clonic accompaniments
being absent.

The tonic stage is one of practically universal immobility; a number of move-
ments, mutually cancelling each other, are developed with abruptness and force;
the result is a state of rigidity, a “‘single big useless movement”’, in JACKSON’s
words. Transient postures thus assumed vary considerably from case to case;
symmetrical or asymmetrical on the two sides, affecting trunk more than limbs
or vice versa, or all equally, they constitute a maximum of movement in a
minimum of time. In most, the eyes turn conjugately to one side, and with them
the head, a moment later; it is exceptional for the latter to move in an opposite
direction. Sometimes the head twists slowly from one side to the other, becoming
stationary in its second position. Forced as far as it will go, the trunk follows
it, through an angle of perhaps 90 degrees or more; on rare occasions this tonic
motion is not arrested, but continues till the patient has rotated in a circle round
his longitudinal axis, or rolls off the bed. Ordinarily, arms are flexed and legs
extended, in harmony with the most frequent forms of muscular action of the
respective limbs; elbows are flexed to aright angle or less, forearms pronated,
wrists strongly flexed, fingers straightened at metacarpophalangeal joints and
thumb pressed firmly against the first two, or grasped in the clenched fist; finger
flexion may be more pronounced on ulnar than on radial side. For the legs,
extension is the habitual posture, at all joints, with inversion of feet and plantar
flexion of toes.

Modifications are often remarked ; sometimes flexion prevails, the body being
curved forward while knees and elbows almost meet, or with powerful antero-
flexion of trunk all four limbs may be outstretched; sometimes arm and leg
flex on one side, extend and abduct on the other; not infrequently one arm
extends to the other’s flexion, trunk and legs being in extension.

Facial contraction, mainly bilateral, is commonly greater on the side to
which the head turns, affecting cheek and mouth more than periocular and
frontal groups; the eyes are usually open. The lower jaw is fixed, very seldom
deviating, with mouth shut or partly so; thoracic and abdominal muscles are
equally rigid.

No uniformity is to be expected in the phenomena of the tonic phase, nor
are clinical possibilities exhausted by the various descriptions that have just
been given.
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The tetanizing innervations of the first part of the fit give place after a
period of seconds or perhaps a minute to the clonic stage, which does not commence
abruptly but by a palpable and then visible series of vibratory contractions
in one or other division of the rigid musculature. These speedily develop into
clonic spasms, which become more and more separable and distinct, the muscles
relaxing in their fractional intervals and being again seized by violent jerking
movement. When finally spaced out, a second or more may elapse between
each, until the last supervenes. Rarely, however, the body as a whole appears
to shake all over in a coarse tremor, the individual excursions of which are much
narrower in range and succeed each other more quickly than in the usual variety.
Clonic convulsions affect such segments as have been most involved in tonic
contraction, so that postures are to a considerable extent maintained; but
with gradually increasing flaccidity between successive twitches the limbs tend
to fall away till at length gravity alone decides their position. For a time the
arms continue to be jerked in strong flexion, while the originally extended legs,
now relaxed in some degree, are agitated by short, sharp, kicklike movements,
of limited excursion, bilaterally synchronous and symmetrical; rarely a sort
of crude alternation is seen, imagined by some to resemble walking reflexes
of the decerebrate animal. The jolts communicated to the unconscious body are
responsible for some of the accidents already mentioned; intermittent thoracic
spasm ejects saliva and causes the “foaming at the mouth” which never fails
to impress the lay mind.

These exaggerated and caricatured movements of the general convulsion
compose a medley in which the individuality of each is lost. Their types are
capable of much variation, and no even approximate uniformity can be claimed
for them. Alternatives range from fits which are all tonic to others yielding
only phasic movements, through intermediate grades; under recent care has
been a little girl whose attacks throw the left limbs and face into clonic convul-
sions, with head and eyes deviated to the left, but right arm and leg continue
tonically extended, and abdominal muscles are “boarded” in strong bilateral
tonic spasm, without twitches. When in JAacksoNnian cases the ‘“‘second side”
becomes involved its contractions are often tonic rather than phasic, seizing
the whole half much more quickly than in the first instance (an example of
clonic spasms preceding tonic). Long observation of the changing motor phe-
nomena, sometimes ‘‘explosive,” sometimes inhibitory, does not warrant the
ascription to them of any identifiable ‘““meaning’’; they cannot reasonably be
likened to reflex automatisms escaping into activity by removal of higher con-
trol. In FOERSTER’s graphic metaphor, the fit does not resemble a horse the
breaking of whose bridle frees him, but one which suddenly rears because the
spurs are jabbed into his flanks. Speculations indulged in by some (e. g. PIERCE
CLARK), to the effect that convulsed movements are similar to those of the foetus
in utero and denote an attempt (an “unconscious wish”) on the part of the epi-
leptic to retreat for shelter from an unsympathetic environment into the stillness
of the amniotic fluid, cannot be taken seriously, as they run counter to the
facts of clinical observation and are plainly based on insufficient and ex parte
study of available data.

It is however equally important to note the occurrence, at one or other phase,
of more or less normal coordinated movement. For example, the patient may
during the fit make champing movements of the jaws, may smack his lips,
spit, clutch at his throat; in the course of petit mal quasipurposive actions of
such a kind are often seen. To the routine question whether he bit his tongue
the parents of a little boy answered “no, but he bit the lady next door’’. Post-
convulsive (as already illustrated) and occasionally also preconvulsive periods
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are distinguished by similar phenomena bearing the stamp of cortical activity
yet beyond voluntary control; moreover, some fits (described below) seem to
consist solely of analogous ‘““deliberate’” acts. Since, then, individuality of move-
ment may be preserved before, during, or after the phase of actual convulsion
and since a special type is composed of a coordinated series, any artificial sym-
ptomatic barrier between ‘‘hysterical” and other kinds of fit tends to break
down; differences of form and degree only, not of intrinsic nature, separate
hystero-epilepsy from other epilepsies.

This consideration leads to the interesting question of the relation of the fime
factor to the particular mould in which epileptic disorders of motility are cast.
If the motor elements of a convulsive fit could be extended, or lengthened in
time, would they not possibly show more coordination than they actually do?
The swiftness of the average major fit seems to determine the manifestation
of movements ““all at once’’, productive of universal contention and tonic rigidity.
Were the fit more drawn out its features might well appear less convulsive and
more deliberate. Variability in duration of aura, convulsion, and postconvul-
sive automatism is determined by factors of which we have little or no know-
ledge, and accounts for phenomena so diverse as to render individual fits hardly
comparable one with another, yet the differences are not radical.

4. Reflexes. During the attack itself examination of tendon reflexes is
difficult or impossible on account of spasm; their subsequent condition has al-
ready been discussed. The corneal reflex is abolished in conformity with the
degree of unconsciousness, and the pupils do not react to light at the same stage;
in less severe cases their response may be maintained throughout. At the onset
of a fit pupillary contraction may be observed, but dilatation is usual, from the
tonic phase onward till consciousness returns. A connexion between iris and
vascular system is suggested by a record of RussELL REYNOLDs in the case of
a child in convulsions, with dilated pupils and extremely weak pulse; his finger
on the latter, and watching the eye, the observer noted sudden and simultane-
ous contraction of the pupil and filling of the radial artery. Involuntary sphincter
action has already been mentioned, micturition being common and defaecation
rare; as a general rule, it is a characteristic of nocturnal rather than diurnal
fits, though exceptions are found. Passage of urine cannot well be correlated
with either depth of unconsciousness or violence of convulsion, for it distinguishes,
as has been shown, some instances of petit mal; further, as has also been stated,
it constitutes one of the prodromes, and I have seen a case in which the aura
ceased promptly if the patient was able to micturate. Facts of these kinds point
to the conclusion (reached also on other grounds) that urination may be part
of the epileptic process and not an incidental and indirect sequel; its occurrence
in association with visceral types of epilepsy will be reverted to later. Lachryma-
tion and salivation, occasionally rather obvious, seem more the mechanical
result of spasmodic action than due to the enhanced activity of corresponding
reflexes. I do not recall having seen any instances of erection or emission, though
noted by older writers, the former at the tonic and the latter at the clonic stage.

5. Vaseular symptoms. Many direct observations have been made of the
vascular state on the threshold of an attack, and some of the exposed brain
during it. Consensus of opinion holds that cerebral and general pallor or anaemia
is often visible just as the seizure commences. This circulatory change is confirmed
by the frequent record of failure of the peripheral pulse at the outset, and the
rarer one of retinal arterial constriction at the same moment (MoxoN, TROUSSEAU,
JACKSON, FAcGE, BROADBENT, etc.). Some cases reported by RUSSELL are very
convincing and, together with older and newer instances, rather discount GOWERS’
generalisation that such failure is “certainly exceptional”. In this connection
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it is pertinent to recall the fact that cessation of the heart-beat in the SToxEs-
Apams syndrome is accompanied by transient unconsciousness, with or with-
out convulsions. The condition of the pulse during the successive stages of the
fit is rather variable; often small and slow at the tonic period, it accelerates
thereafter, but sometimes no material change is remarked. Doubtless its vagaries
depend on depth of coma and particular type of fit; it is much disturbed in some
visceral forms of attack.

Initial pallor of face and skin is commoner in petit mal than in grand mal,
but if not at first evident it becomes noticeable during the tonic stage, at the
end of which it is nearly always replaced by cyanosis; the patient is “black
round the lips,” or a dusky and livid hue tinges the whole complexion, until
the blood is better aerated by increasing freedom of respiratory movement.
The aspect of the epileptic in the cyanotic phase is alarming, and occasionally
he seems (to unaccustomed eyes) in articulo mortis. Yet at the end of the con-
vulsive period, when everything is over, twice or thrice I have noticed such
absolute pallor and total arrest of pulse and breathing as to mislead me into
imagining for appreciable moments that exitus had occurred; during the tonic
phase no such semblance of death has been personally observed.

Body temperature is little influenced even by severe attacks, though often
rising several degrees in the course of status epilepticus. According to SPRATLING
an elevation to 100° F. has been observed in single major seizures. It is less
likely to be disturbed by extensive muscular contraction than by direct involve-
ment of regulatory centres as a visceral component; patients suffering from
vasovagal attacks often complain of icy coldness followed by flushing and per-
spiration, but whether objective change in temperature occurs does not appear
to be known. Of some interest are cases (in children) distinguished by the
development of fits in association with fever, of which a few examples have come
under personal notice (see below).

Clinical Types.

To aid description epileptic syndromes are often grouped in accordance
with 1. the clinical character of the seizures, 2. their frequency and. periodicity,
and 3. the time of their occurrence. Such an arrangement however applies
almost exclusively to fits of unknown origin (cryptogenic fits), especially in
institutional cases, which are more likely to belong to that category than those
of identified causation and capable, it may be, of radical treatment. On the other
hand, advances in therapeutics make it increasingly difficult to ascertain what
might be called the ‘“‘natural course” pursued by epilepsy. Statistical compila-
tions dealing with frequencies, intervals between paroxysms, recurrences, and
so forth, tend to become obsolete, for they seldom if ever incorporate figures
derived from other epilepsies than the cryptogenic variety, and provide no in-
formation as to the relative percentages of major and minor fits of all kinds
(e. g. in cerebral tumour, vascular disease, eclampsia etc.). So far as I am
aware no endeavour has been made to ascertain whether any specific types of
epileptic reaction are allied with particular processes of disease, or to compare
clinical variants numerically on an etiological basis. There can be little doubt
that conventional tabular studies are apt to convey wrong impressions in regard
to the syndrome considered as a whole.

On purely empirical grounds it has long been the custom to distinguish
epileptic classes according as the attacks are restricted to 1. major and 2. minor
types, or 3. occur in a combined way. The appended table furnishes data afford-
ing some idea of the comparative frequency of these three general divisions among
epilepsies of unknown origin.
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Even in this ‘“common or Number Percentage
genuine” epilepsy (as MUSKENS Author of cases Major | Minor |Combined
seeks to term it) types are met
with which are neither major, gpp.imrng .| 1325 60,0 5,5 32,0
minor, nor combined. The TurxEr . . 280 58,2 3,8 38,2
same writer introduces another
category, ‘‘primary myoclonic epilepsy,” alleging it to be the most frequent of
all; among more than 2000 cases he found less than 20 per cent. in which
major fits were the sole mode of discharge. An analysis by GOwERs of petit
mal cases showed 30 per cent. to occur alone and 70 per cent. in combination
with major epilepsy.

To harmonise these divergencies, extreme as they are, would perhaps not
be impossible, but the point they illustrate is the uselessness of figures in the
absence of classificatory agreement and presence of epileptic variants.

1. The major type (so far as concerns cryptogenic epilepsy) begins either
by a single severe fit with no recurrence for months or longer, or by comparatively
quick repetition after a few days or weeks. From a series of cases investigated
by GowEers the second fit was ascertained to have occurred within a week in
14 per cent., within a month in 25 per cent., within six months in 28 per cent.,
and within a year in 10 per cent. Once the affection becomes confirmed, inter-
vals between attacks vary greatly, and can hardly perhaps be reduced to a
formula. All such broad generalisations, moreover, ignore the effects of treat-
ment. Major fits come singly, or in little runs of two or three; their incidence
is seldom characterised by any regularity, except perhaps in the case of socalled
menstrual epilepsy (see below). Evidence suggesting a relative numerical con-
stancy of attacks for a measured period of, say, a year at a time has sometimes
been obtained, but many examples of the type do not conform to any rule.
If, in some, frequency increases with the chronicity of the affection, in others
the exact converse is the case.

Uncomplicated instances of the minor type, less abundant than the preced-
ing, are subject to similar variation as regards numerical form. Generally,
attacks are very frequent in their recurrence, a daily incidence being quite
common, not merely of one or two fits but of many; yet, per contra, varieties
are known in which they are spaced out to weeks or even longer, in the latter
case, however, being often associated with major seizures. The minor type
sometimes persists for many months, or years, ere severer convulsions develop.
Seldom is any alternation or other interconnexion to be traced between the
two; and if the major attacks sometimes yield to treatment minor seizures may
continue relatively uninfluenced.

The combined type, to which numerous cases of petit mal eventually pass,
is moderately common; minor fits are generally found to outnumber the others,
though by no means invariably. What may perhaps be termed the ‘“‘worst”
specimens of the affection belong mostly to this combined category, if quantity
of seizures is taken as the criterion. Sometimes a series of petit mal attacks
precedes a severe fit; sometimes recurrence of the latter seems as it were to blot
out daily repetition of the other for a time; the mild variety may be largely
diurnal, the severe, nocturnal.

2. Another clinical grouping has reference mainly to periodicity. The term
serial epilepsy is employed to designate the occurrence of a succession of major
(sometimes of minor) fits at brief intervals over a limited period. No standard
exists whereby to estimate whether a batch of seizures should thus be described
or not; little runs of three, four, five or more attacks may come within some
hours, or perhaps a day and a night, but sometimes their number exceeds a
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dozen in a corresponding period and thereafter an indefinite stage of relief
sets in. An occasional patient may always have his seizures in pairs. Short
serial outbursts often seem to be introduced by a gradual numerical increase
in isolated attacks, or by quick recurrences of the minor form; they constitute
a kind of subacute epilepsy developing irrespective of any night or day rhythms
that may have been evident.

Distinguished chiefly by the fact that consciousness is not regained between
individual fits of the series, status epilepticus (état de mal) exemplifies the affec-
tion at its maximum. In the severest form, the postconvulsive sleep of one attack
is cut short by development of the next, and so on without respite till eventually
exhaustion is piled on exhaustion, coma sets in and deepens, pulse and respiration
are accelerated, temperature rises and the immediate prognosis becomes ominous.
A considerable proportion of chronic demented epileptics die in status; but if
the convulsions are less continuous and less weakening recovery ensues once
an after-stage of collapse or delirium is safely passed. The condition seems
independent of sex, age, and time of onset of the original epilepsy. Computation
of the average interval elapsing between initial paroxysm and first status period
is impracticable, for the data are conspicuously diverse; generally speaking
the type of case must be well-established, its course unfavourable, and predis-
position evident, ere the likelihood of status supervening need be feared. Re-
duction of sedative treatment on too drastic a scale sometimes operates as a
factor in its causation. The number of attacks during its continuance varies
within wide limits, occasionally touching almost incredible figures; one of
LEroY’s patients had 488 major fits in 24 hours, and one of CLARK and ProuT’s
542 in 48. Development is as a rule preceded by augmentation in fit frequency
either by way of short serial phases or a gradual rise over a given period ; rarely
has it kbeen fulminant. At the outset intervals of perhaps an hour, or half an hour,
elapse between successive fits, but soon they are so curtailed as to render the
convulsions almost unceasing; interparoxysmal rest may vanish altogether,
one or other part of the body remaining in continuous spasm. Duration ranges
from perhaps a few hours to as much as several days; overlapping of tonic and
clonic phases, noticed at the climax, disappears with a change for the better;
the end is marked by local twitching only, or slight general tremors. In a given
case the number of status periods is subject to wide variation; one generally
paves the way for another, rarely proving unique. Two or three sometimes
suffice to lead to death in the last, but as many as seven have been noted.

Should the attacks be of moderate severity, however numerous, the prognosis need
not alarm; in the case of a girl of 13, reported by McDovucaLL, a group of 3,231 separate
major fits occurred in 17 days; of these, 2,258 were observed in 6 consecutive days, being

at the rate of 1 every 3,8 minutes. Despite this well-nigh unbelievable record the case ended
in perfect recovery.

Like other features of epilepsy, status has never been given precise definition.
Embodying the element of continuity in convulsions over a certain time, it
can hardly be restricted to the cryptogenic type with predominance of grand
mal seizures. Not only are so-called symptomatic varieties prone to issue in status
as the underlying disease advances, but JAcksoNian cases also may culminate
in the same condition. Phases of the variant known as pyknolepsy (q. v. infra)
may amount practically to status, while epilepsia partialis continua (as its name
implies) constitutes in essence the same phenomenon; and the term need not
be refused to series of “absences épileptiques,” illustrated by a case in which
769 such attacks occurred in 12 hours (CLARK and ProuT). At least, variants
and equivalents must be allowed if, broadly considered, incessant repetition
without intervals of adequate recovery is taken to compose the integral feature
of the state. :
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Not known, apparently to the ancients, its first description was given by CALMEIL.
Among the best studies are those of BOURNEVILLE, LORENZ, CLARK and PRoUT, TOULOUSE
and MARCHAND, and (in particular) BOUTTIER.

3. Another clinical arrangement depends on the time-relations of fits, having
regard either to their appearance by day or night on the one hand, or to the
life-period at which they first manifest themselves or to which they are mainly
confined on the other. Any value the method possesses concerns less the facts
of observation justifying it than possible reasons for such variables, and this is
a matter to be dealt with preferably under the heading of Pathogenesis (see
below), since it entails discussion of both endogenous and exogenous factors. For
centuries patients have sought to connect the recurring attacks of their malady
with particular cosmic influences (seasonal, lunar, atmospheric, ete.), or with
special periods of life; still now and then is the belief cherished that on attainment
of his fourteenth or twenty-first year the patient will experience a change for
the better or his fits will leave him. In no case does an alleged relationship of
epilepsy to one or other division of time warrant the establishment of a corres-
ponding clinical type except perhaps as regards the following varieties.

a) Study of epileptic recurrences with sufficent material and over an adequate
period has long since led to the conclusion that diurnal and nocturnal types
can be distinguished. To these, a third must be added, viz. one in which fits
occur indifferently during sleep or the waking hours. For the better part of
a century statistical analyses have been published at intervals showing with
some unanimity that attacks take place in greater numbers by night, or by
both night and day, than by the latter alone. They have also proved the existence
of two nocturnal maxima, viz. one in the early hours of rest and a second towards
four or five o’clock in the morning. The chief diurnal “peak” is found within
an hour of two of the patient’s getting up. Members of the nocturnal and diurnal
groups react in antithetically opposite ways to factors influencing the deve-
lopment of convulsions (whatever they turn out to be), for fit-incidence is
falling to its lowest in the case of the former at the very time it is rising in the
case of the latter. Further, if nocturnal epileptics are made to sleep by day
their seizures increase during that period (witness the proclivity to convulsion
if they ‘take a nap’), but the converse distinguishes the diurnal class; their
nights however wakeful are comparatively or entirely free. Nocturnal epilepsy
sometimes persists unrecognised for months or years, until a fit in the day
reveals the truth. Asalready mentioned, the significance of such variations will
be examined later.

For numerical details and analyses see articles by EcHEVERrIA, FirE, RopiET, PICK,
TamuANzI, HARTENBERG, LANGDON-BROWN and Brain, PATRY, and MarcHAND. Though
practically all of these refer solely to epilepsies of unknown causation five among the
66 patients studied by LANGDON-BrROWN and Brain suffered from ‘“‘organic” lesions, but
the time-incidence of their fits did not differ from that of the rest.

b) The relation of convulsions to the catamenial flow in female subjects is
well authenticated. This so-called menstrual epilepsy seldom occurs in pure
form, so to say, yet when it does it cannot fail to impress both patient and
observer. In the majority the attacks take place just before the monthly period,
or during its course, being rarer after its cessation. Should fit-incidence be more
frequent than menstrual, it may increase at such times. Facts of observation
lend no support to lingering belief in or hope for disappearance of seizures (if
already in being) with establishment of the menses; indeed, fits sometimes
then begin. Etiological relationships between the two states will be noticed
subsequently.

¢) The term infantile convulsions is based on a time subdivision and though
sanctioned by long usage possesses no advantage except that of being
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noncommittal. Fits during the first three years of life differ in no material respect
from those of later years, and their relegation to a separate category continues,
perhaps, in deference to an attitude of mind loading the word “epilepsy” with
sinister import. A history of convulsions in infancy, in the course of teething
and other episodes, was obtained in 18,7 per cent. of 1000 epileptics (TURNER),
in 34 per cent. of 100 (F&RE), 19,6 per cent. of 500 (PATRICK and LEvy), 27,5 per
cent. of 200 (MuskENs), 29 per cent. of 1365 (ScuLAPP), 31,6 per cent. of 1000
(SHANAHAN). Of the last-mentioned collection only 200 (20 per cent.) continued
to suffer from fits uninterruptedly into later life; only 15 of 111 children with in-
fantile attacks were found to have shown no remission eight years later (THOM).

Wide differences of opinion exist as to the significance of these early mani-
festations, some maintaining they are only of passing moment, others insisting
that they portend a subsequent epilepsy. Unnecessary confusion has been
caused by attempts to discriminate between different kinds of infantile con-
vulsions; MuskENs, for example, seeks to separate “occasional convulsions”
(in children with febrile disorders), encephalitic fits, infantile eclampsia (spasmo-
philic phenomena, mainly of rickets), “emotional or anger convulsions”, and
others still, from “common or genuine” epilepsy of childhood, though admitting
the impossibility of drawing a hard-and-fast line between epilepsy and eclampsia.
According to the views here adopted such endeavours are beside the point;
it is irrational to hold that infantile convulsions are “antecedents’ of the adult
malady, and still worse (as some do) to make them “causes” of the latter, for
they are nothing else than epileptic themselves, constituting a variant solely
in respect of incidence on early years. The opinion expressed many years ago
by F£rE, that the convulsions of infancy are etiologically and symptomatically
identical with epilepsy, must receive endorsement if that term is employed in a
wide and inclusive sense. That some factors are operative in early years rather
than later, that immature nervous systems may be more susceptible than those of
the adult, that clinical forms of one or other sort should be more frequent in the
case of children, are considerations which in no way invalidate the main pro-
position. And if there is trouble in differentiating what is “epileptic’”’ and what
not in regard to infantile spasmodic symptoms, precisely the same difficulty
must be faced in respect of adult syndromes. Further, if a child has a solitary
convulsion of any kind the problem of whether ‘“‘epilepsy” is going to develop
presents no features distinguishing it from the identical problem in the case of an
adult’s first attack. The real importance of the matter consists in the urgency of
scrutinising every case of infantile fits for immediate or remote causes and
dealing with them promptly; neglect of such precautions must be partly
responsible for the not very uncommon reappearance of epileptic attacks
after a long remission in the years of childhood.

To others (already mentioned) who have dealt with the subject the names of HocH-
SINGER, FOrRD and ScCHAFFER, BosSErRT, BURR, Voer, Brevrac, GoTr, MorsSE, Lucas
and SouTHARD, CRAMER, and COOKSON may be added.

d) Such terms as adolescent, climacteric and senile epilepsy have little to
recommend them. The first of these no doubt denotes one of the principal
types, in the sense that attacks often commence at that time of life; menopausal
instability occasionally acts as a precipitating, more regularly as an aggravating
factor; senile epilepsy, incapable of precise definition, merits brief comment.
Its association with the period of involution leads the observer to suspect an
arteriopathic basis for the phenomena, and this is often evident (c¢f. SCHUPFER).
Of 40 cases beginning after the fourth decennium a family history of epilepsy
was found by Turner in 10 per cent., but delayed hereditary influence is of
less import as a determinant than coexisting “organic’ change of one or other
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kind. When middle life sees the first appearance of fits attention should be
directed to the vascular system, intracranial pressure, evidence of syphilis
and, in general, to the probability of structural disease. Such etiological factors
apart, however, the senile form offers no features distinguishing it from any other.

Clinical variants.

In addition to ordinary major and minor varieties, of everyday occurrence,
cases come under notice presenting similarities to the phenomena of epilepsy
as generally understood, but may not seem to resemble each other, at least
in outward appearance. To such conditions the term epileptic variants may
conveniently be applied; some are of course quite well-known and far from
rare, others are unusual and their epileptic nature not at first sight evident.
Commencing with clinical types characterised by modifications of a motor
kind, we may usefully adopt the appended classification.

1. Motor variants.

1. Jacksonian (partial) epilepsy. — 2. Myoclonic or regional epilepsy. —
3. Tonic epilepsy. — 4. Coordinated epilepsy. — 5. Epilepsia partialis continua. —
6. Pyknolepsy. — 7. Inhibitory or akinetic epilepsy.

1. Jacksonian Epilepsy. In this term the name of the English master, Hucm-
LINGS JACKSON, is commemorated, though the particular variety it denotes
(to which alone the expression “epileptiform’’ was first applied and should
be confined) was, as he well knew, familiar to PricearRD, Bravais and Topp
before him, even possibly to GALEN (see p. 4). It is taken, after JACKSON,
to signify local or partial attacks of epilepsy, unilateral in the first instance,
without loss of consciousness, pursuing a “march” in accordance with the dispo-
sition of motor centres in the rolandic cortex.

Unilateral convulsions commence in any part of face, trunk, or limbs, habi-
tually though not invariably assuming a clonic form throughout. Sometimes
initial spasms are tonic rather than clonic, at others the former mode affects
the “second” limb (e. g. the arm if the leg is first involved), or the ‘‘second”
side (if spasm spreads across the body). Practical experience recognises three
places where fits of this group mostly begin, viz. 1. hand, 2. face or tongue,
or both, and 3. foot. JacksoN’s physiological explanation of these clinical
facts was that the spasm selects segments having the greatest number of ““volun-
tary uses’’; and the order given above, in accordance with this view, also specifies
the relative frequency of the three, the hand coming first. Whether the expla-
nation suffices must however be considered open to question, for a large number
of JACKSONian seizures start with a sensation instead of a motion; and though
sensory centres for the hand are more highly developed than those for, say,
the shoulder, both sensory and motor initial symptoms not infrequently affect
other divisions of the former segment than thumb and forefinger, which are
the parts employed in the most varied ways. Sometimes, too, the aura is referred
not to the most sensitive regions of the hand, the finger-tips, but to palm or
wrist.

On a previous page detailed description has been furnished of the JAck-
soNian aura, its classical forms and occasional variants. To a large extent
the motor phenomena follow identical lines, with or without antecedent sen-
sations. As regards the hand, clonic flexor spasm seizes forefinger and thumb
principally, less often the ulnar digits, sometimes all together; it never seems
to commence in the middle finger, or invade the extensors primarily. In the
face, the lower division may be affected unilaterally, upper groups bilaterally ;
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should the tongue first be caught it deviates away from the side of the lesion.
Orbicularis oris may contract on one or, more usually, both sides. Fits beginning
in the foot nearly always cause strong dorsiflexion of the great toe, but now
and then all the toes flex, with inversion at ankle and drawing up of heel. Local
commencement otherwise is distinctly uncommon; spasm may start in the
larger muscles of shoulder, upper arm, hip or thigh, and rarely in those of the
abdomen on one side only.

The march of the convulsions obeys the same physiological laws as have
been illustrated in the case of sensory spread, most often extending rapidly
over the whole of one half of the body; they may be localised in one limb only
or part of a limb, or confined to face and neck; in numerous instances they
pass over to the other (second) side ere abandoning the first, affecting the former
identically but more commonly not; for example, intermittent spasm may be
found on the first side and tonic spasm on the second, or both varieties may
(in either of the two orders, tonic-clonic or vice versa) traverse the first in
succession and only one the second. This is shown by the case of a woman
where tonic extension of the right leg was followed by clonic twitches advancing
from ankle, knee, and hip to the right arm and face; immediately after, the
whole left side became involved together in tonic spasm. Another variation
is provided by a case in which twitching commenced in the ball of the right
thumb, rapidly affecting the right arm as far as the shoulder; then both legs
were suddenly relaxed and the patient fell without losing consciousness; the
movements died out in the right arm just as intermittent spasm appeared on
the right side of the face, and when it, too, ceased, he began to “‘talk nonsense”.
Crossing to the second side is generally coincident with deviation of head and
eyes away from that first affected to the other. As a rule convulsion dies out
quickest in the segment originally concerned and from other parts in the order
of their invasion. Sometimes the march is peculiarly deliberate, the discharges
anomalous.

In a case closely watched throughout, the fit commenced by flickering contractions
of the right abdominal musecles for a few seconds; spasm then started afresh, a moment
later, in the toes of the right foot, passing up the limb in clonic convulsions to the groin,
where it ceased entirely. After an interval of two minutes it began once more, in the right
side of the abdomen, traversing trunk to shoulder and travelling down arm to fingers; in
this limb, however, the spasm was of tonic type, impressing on it a rigid attitude of semi-
flexion; the right lower face was the seat of clonic twitches during the tonic phase of the
arm. Ten minutes was the average total duration of an observed series.

Only muscles accustomed to act individually are implicated in JAcksoNian
fits of mild degree; if more severe, bilateral couples (e. g. muscular pairs of thorax
and abdomen, of upper face, throat, etc.) are mostly affected together, though
the hemispheric discharge is unilateral. But to this rule there are frequent
exceptions, running contrary to the doctrine embodied in BROADBENT’s law,
according to which bilateral groups have a representation in each half of the
brain. For instance, I have seen several cases of strictly one-sided clonic spasm
of recti and obliqui abdominis (as have other clinical observes, e. g. HARRIS)
a condition incapable of “voluntary’” imitation.

Despite the universally received view that the cortex “knows nothing of muscles’” and
that only movements are represented therein, the phenomena of JAcksownian epilepsy
compel its reconsideration. In addition to prolonged unilateral abdominal clonus, a com-
bination of twitching of right forefinger and thumb with isolated simultaneous flickers
confined to right depressor labii inferioris has come under notice. The latter point illustrates
the argument, for such contractions seem to prove that an individual muscle can be inner-
vated from the cortex. Both cases also show dissociation of normal physiological pairs by
cortical motor disorder.

Whether the discharging process continues strictly hemispheric in site as
both halves of the body become involved in a severe JACKSONian seizure is
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doubtful; probably spread to the opposite hemisphere takes place at least in
some cases, for observed data warrant the conclusion. Moreover, none other
is permissible when, as occasionally happens, unilateral fits become generalised,
with loss of senses. Instantaneous transmission of nervous impulses brings
anatomically separate centres into the closest physiological rapport, for sometimes
the whole of one side is simultaneously seized by spasm; differing rapidities of
invasion doubtless account for (or are at least one of the factors in) the ranging
of clinical modes from tonic rigidity to phasic movement.

It is sometimes possible to modify the contractions of a slow attack by
external manipulation; for example, when biceps brachii is in tonic spasm
forcible hyperflexion at the elbow, approximating the two ends of the muscle,
may cause the spasm to leave it and appear in an antagonistic group (cf. HoLMES).
Deliberate prevention of movement, either by strong and urgent exercise on
the patient’s part or by the observer’s hold on the limb, frequently proves
effectual (the latter procedure, known to ARETAEUS, has been rediscovered
empirically by generations of epileptics); another time-honoured method consists
in the application of a ligature to the part concerned. Such modes of interference
with the action of discharging centres can be explained by afferent influence
thereon and are considered in connexion with the variant known as reflex epilepsy
(q.v. infra), where also comment on the excitation of Jacksonian and other
types of fit by external stimuli will be found.

Motor paresis of fluctuating degree often follows a unilateral attack, and is
discussed above in connexion with sequelae (p. 20).

A question once hotly debated concerns the occurence of genuine JacKsonian
seizures in hysteria ; today it must be answered in the negative, for, as has been
shown, physiological dissociations take place in the former that are beyond
volitional reproduction. On the other hand, hysterical convulsions sometimes
are of local or unilateral distribution and so, in a sense, “Jacksonian’’; careful
study of their phenomena will, however, confirm their origin on a higher level
than that of the precentral gyrus. Discussion has also centred on the problem
of “idiopathic” Jacksonian fits, that is, of local convulsions observing a march
from an initial focus but unaccompanied by evidence, early or late, of coexisting
structural disease. COLLIER goes so far as to assert that ‘‘the commonest cause
of Jacksonian epilepsy is idiopathic epilepsy,” but few in my belief will support
the opinion from personal experience. Despite occasional cases seemingly inno-
cent of any local lesion, the fact that in the great majority some or other form of
recognisable tissue change can be either found or reasonably postulated (in only
8,4 per cent. of 130 Jacksonian cases reported by FinoHER and DowMaN did
the etiology remain undetermined) must lead to an opposite conclusion. One
or two JACKsoNian patients in whom unilateral convulsions were the sole
residuum of an infantile encephalitic hemiparesis, discoverable in their history
yet completely in abeyance otherwise, have been personally observed.

The frequency of partial fits varies enormously, being generally greater
in inverse ratio to the range covered ; in one case, 900 attacks occurred in 24 hours,
but were restricted to left face, tongue, and side of the neck. When thus confined,
they may become almost continuous on occasion, and scarcely to be distinguished
from the corresponding type mentioned on a later page.

From a vast literature reference can be made here only to a few papers of historical
or other interest, e. g. those by PrrrEs, BAivmLER, MCKENDRICK, ROLLAND, MILLS, MULLER,
REDLICH.

2. Myoclonic Epilepsy. This variant is more common than is generally
imagined. It takes the shape of irregular twitches of one or other part of the
body in multimuscular groups, and colloquially is often termed ‘‘the jumps”.

Handbuch der Neurologie XVII. 3
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Fully described by RusseLL Rey~NoLps in the middle of last century, the fre-
quency of such jerking movements without loss of consciousness still seems
to be underestimated. Of modern writers only MUSKENS has devoted particular
attention thereto, one of his statistical studies® having established their presence
at one or other period in no fewer than 185 out of 300 epileptics. Not much
complained of spontaneously, regarded with unconcern or even ignored, careful
enquiry often elicits a history of their existence for a longer or shorter time
prior to the first paroxysmal fit, while continuance during intervals between
major attacks is also frequent (see under Prodromes, p. 8 above). Myoclonus
may form the sole epileptic indication, as in the case of a girl of 18 (in whose
family a brother suffered from fits and three other members had had convulsions
in infancy) who for four years had noticed, practically every morning, sudden
and violent jerks of the arms, sufficient to throw things out of her hands. Up to
the time of observation no other epileptic phenomenon had ever occured.

Either uni- or bilateral, myoclonic symptoms affect some definite region
of the body (whence the synonym ‘“regional epilepsy’’); one or both arms are
shot suddenly forwards or out (in one case always preceded by tickling in the
palms of the hands) the head jerkily flexed or extended, the trunk curved or
straightened. A frequent incident during the process of dressing consists in the
patient’s being thrown to the floor. Facial involvement is exceptional. Occasion-
ally the briefest of conscious ‘‘blanks’” appears to accompany the condition,
which, though liable to develop at any moment, generally selects night or morning
as favourite hours.

Myoclonus, as a term, denotes abrupt muscular contractions of varying
intensity, and is known to depend on other processes besides those of an epileptic
nature. Among the myoclonias are some producing movement and displace-
ment at one or other joint by simultaneous implication of several muscles,
a tic-like feature, and these (rather than such as consist in flickering con-
traction of isolated muscles) belong to the class under review. None the less
it may be difficult at the bedside to effect discrimination; and whether the
distinction constitutes a basic difference is more than doubtful, for both can
occur in the same subject, and at the same time. In some epileptics myoclonic
phenomena are widespread and almost continuous, supplying a link with the
epilepsia partialis continua discussed below; they may, or may not, exhibit a
familial incidence.

The familial myoclonus epilepsy of UNVERRICHT represents clinically a
combination of two syndromes, yet each may vary profoundly in degree and
extent, while sporadic occurrence has been reported. Though the myoclonia
is sometimes more pronounced, persistent, and progressive than in ordinary
cases, neither that nor its hereditary character suffices to make the condition
a nosological entity, as some would maintain (cf. CLARK). The UNVERRICHT
syndrome is by no means rare, and does not differ in any essential feature from
the clinical commonplace of fits combined with “‘jerks”.

For descriptions see UNVERRICHT's original article and the monograph by LUNDBORG
also reviews or cases by Crark and Prour, REyNoLDS, DipE, MaNNINI, CROUZON and
BouTTIER, SicArRD and LERMOYEZz, CATALANO, etc.

Similar criticism applies to the intermittent or sporadic type of Rasor,
which would appear to be nothing else than a stage in the evolution of the more
progressive variety, or merely an example of the usual syndrome.

3. Toniec Epilepsy. Fits characterised by tonic contractions only, to the
exelusion of the clonic or phasic element, have long been known. Many so-called
“cerebellar” fits belong to this group; their physiological localisation chiefly

1 Epilepsia Vol 1. 1909,
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concerns postural mechanisms of the mesencephalon. From the pathological
standpoint, generalised attacks distinguished by assumption of tonic attitudes
and. occurrence of tonic muscular contractions, often superimposed one on the
other, are most likely to develop in consequence of lesions functionally dissociat-
ing cerebral hemispheres from cerebello-mesencephalo-pontine levels. Such
tonic fits consist essentially of bilateral extension and inversion of all four
limbs, with arching of back and head; frequently, however, the arms are flexed
at elbows, adducted at shoulders, wrists flexed and hands closed. One or both
sides of the face may be involved ; the eyes may be directed to one side, and the
head turn with them, or the latter may from the first be strongly contracted.
In some instances the fit begins by slow flexion of one arm and extension of the
ipsilateral leg; then the former extends while trunk and opposite limbs are
seized in turn. A further variety takes the shape of tonic adduction of arm
and leg with abduction of the contralateral limbs, followed by rotation of head
and trunk away from the side primarily affected. Other possibilities include
fragmentary manifestations of tonicity, confined to head and body.

In general, two main forms can be distinguished, one consisting of immediate
bilateral and symmetrical tonic spasms of the whole musculature, throwing
the body into the posture assumed in decerebrate rigidity; the other commences
locally and pursues a deliberate march or course till all segments are implicated,
evolving slowly and asymmetrically through successive phases of tonic contraction
and often combined with complete rotation round the patient’s long axis. A
number of such fits, either personally observed or culled from the literature,
were described in extenso in a paper! dealing with decerebrate rigidity. The
fully developed type is not seldom ushered in by rapid, deep, grunting respiration
or other change in the rhythm of breathing, accompanied by less noticeable
affection of the pulse and, frequently, by abundant sweating.

A remarkable case (asphyxial in origin) was that of a suicide who hanged himself and
was cut down when in extremis. Tetanic convulsions soon began, increasing in intensity
and affecting the whole body. Arms were rigidly extended, hands clenched, thumbs pressed
into palm, legs stretched out, jaws tightened, head drawn back, with extreme opisthotonus;
during the fits (which continued for ten hours) breathing was almost entirely suspended;
between them the patient was bathed in perspiration.

The majority of such tonic attacks doubtless proceed from a basis of structural
disease, and have often been given description (HUGHLINGS JACKSON, STEWART
and HormEes, FirTH, FOERSTER, MARTIN, REYNOLDS etc.); but brief tonic fits,
constituting not much more than a rather elaborate petit mal seizure, also
occur, and deserve mention for their unusual features. A case in point is that
of a young woman whose so-called “menstrual epilepsy’ is as follows; a sudden
inspiratory cry is succeeded by outstretching of rigid arms, strong opisthotonus,
and a backward crash to the floor, with legs extended and stiff; cyanosis at
once sets in, and micturition occurs; then as suddenly muscular relaxation
appears, no trace of intermittent movement being seen, and violent vomiting
brings the fit to a close. Tonic phases and local tonic convulsion form a portion
of many major and minor epilepsies, of Jacksonian and notably of numerous
hysterical attacks. Elsewhere?! is narrated the case of a boy whose tonic seizures
rolled him off the bed or caused the adoption of slowly changing postures
reminiscent of decerebrate rigidity; no lesion could be discovered, but whether
hysterical or not they belonged to an exclusively tonic variety and were coupled
with loss of senses stertorous breathing, and slight “foaming at the mouth.”

Within recent years the term siriatal epilepsy seems to have come into vogue
for somewhat heterogeneous cases of tonic spasm, of a partial, unilateral, or

1 Brain 43 (1920).
g%
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generalized kind, imagined (on the analogy of ParkiNsonian and other involun-
tary movements) to have its substratum in lesions of the basal ganglia (WIMMER).
Known also as ‘“‘spastic epilepsy” (KwaPp), “extrapyramidal” (STERLING) or
“subcortical epilepsy” (SPILLER), this plausible attribution of tonic contractions
to the corpus striatum must be received with very considerable reserve. Not
a few of the examples cited by these observers can be reasonably assigned either
to tetany or to painful cramps, and it seems inadvisable to widen the horizon
of the epilepsies by inclusion of categories of such distinctiveness. Further
there is no novelty except its proposed name in the conception, for cases of
the kind have long been known; one under personal care is that of a youth with
symptoms of postencephalitis, in whose unilateral and purely tonic attacks
the left foot extends and becomes inverted, the left leg is in extension, head
bent over to the left and trunk slightly arched, with concavity to that side;
the arm is flexed at elbow, abducted at shoulder, and fingers generally flexed;
some spasm of the left orbicularis oris is noticed but the mouth does not deviate;
consciousness is preserved. Discovery of striatal lesions post-mortem (STERTZ)
in a case of this nature (showing also torsion-spasm, however, as did WIMMER's)
is of course no proof of the striatal origin of the fits; on the contrary, they most
likely had an extra-striatal source since these ganglia were the seat of destructive
processes. Besides, as has been illustrated already, tonic phases and seizures
occur much too frequently in generalised, JaAcksoNian, petit mal and hysterical
cases to justify reference of the tonic component exclusively to the striatal
system (see also below, in the section on Pathophysiology).

4. Coordinated Epilepsy. By this term, possibly not the most appropriate
that might be devised, is denoted a type composed of coordinated and quasi-
purposive movements, like many of those distinguishing hysterical attacks.
Considered by TROUSSEAU intermediate between epilepsy and hysteria and as-
signed by Gowgrs preferably to one or the other ‘“‘disease’, such phenomena
break down artificial symptomatic barriers between “functional” and other
kinds of fit (all fits are nothing else than temporary disorders of function) and
exemplify the occurrence of epileptic processes on the highest levels of activity.
We have already seen how both before and after the paroxysm movements
of a coordinate class are observable, and during its course as well (page 24).
In one case a patient waved his right arm in circles ere falling unconscious and
convulsed, and in another (GowxRrs) the fit began with his hopping round the
room on one leg. Sometimes the whole motor content is not convulsive in any
feature, but purely coordinate. This is admittedly true of various instances of
petit mal, and is shown by the case of a patient (with epileptic ancestry) who
turns pale, loses touch with his surroundings, raises his closed fist and shakes
it, blinks his eyes, then looks sideways as though peering round the corner. In
this connexion it is of interest to recall JACKSON’s view that the anatomical
substratum of minor epilepsy has a frontal site. Be that as it may, development
of epileptic symptoms of this highest-level quality must on clinical grounds be
conceded, and their acceptance possesses the supreme merit of bringing hetero-
geneous fit manifestations within a uniform physiological scheme.

5. Epilepsia partialis continua. Another motor variant, doubtless somewhat
rare, has received but scant attention despite its physiological interest. It differs
from the general myoclonic type in that the twitching is limited to one segment
of the body (hence the term ‘“monoepilepsy’), nearly always peripheral, such
as wrist and fingers, is practically continuous between infrequent paroxysmal
JAcksoNian or generalised fits, and on the whole consists less in formed move-
ments than in irregular, individual muscular contractions. Known also as “poly-
clonia epileptoides continua”, most though not all of the reported cases have
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had a background of structural disease of the cortex. Among several personally
observed is that of a young man of 30, an epileptic since childhood, who for 15
years has noticed more or less continuous jerky and abrupt twitches of the right
upper limb, usually causing flexion but sometimes also extension of the fingers,
and either of wrist. His major fits commence in this part, becoming generalised
with great rapidity.

The interest of the condition resides in the apparently ceaseless character
of the phenomena, as though due to persistent excitation of the cortical reflex
arc, and in the absence of any trace of the exhaustion paresis or paralysis often
characterising JACksoNian epilepsy; the latter observation is probably explicable
on the ground of relative mildness of discharge.

Further information can be gained from articles by KosHEWNIROW, ORLOWSKI, CHOROSKO,
SPILLER, KRUMHHOLZ, SCHMIERGELD, LONG-LANDRY and QUERCY, PorrossoN and CoLLET,
D’HoLLANDER, etc.

6. Pyknolepsy. The word pyknolepsy (mvxvdg, crowded, frequent) was
coined by MEYEeR for a subvariety principally affecting children between
the ages of perhaps four and twelve years and distinguished by amazingly
numerous repetitions of extremely brief mental ‘“blanks”, a complete momentary
arrest of the mental stream, during which the child looks vacant or stares,
his eyeballs may roll and his eyelids flicker, and in a few seconds he is himself
again. Tonic and clonic elements of any obstrusive kind are conspicuous by their
absence. If seated, his limbs may relax, but a fall from the erect position does
not occur. The most impressive feature of the state is the frequency of the at-
tacks, sometimes running into hundreds daily, hence the graphic American
expression ‘“myriad spells”.

Their sudden onset in most examples is paralleled by an equally sudden
disappearance after weeks, months, or years, never to return; this happened
in the case of a most intelligent little boy who used to have dozens as he sat
on a chair in the outpatient clinic, and who has fulfilled the promise of his youth.
Yet occasionally the prognosis turns out to be unfavourable, for major fits some-
times develop later. No unique and unmistakable clinical trait divides pykno-
lepsy from petit mal, of which it is obviously a mere variant; hence its formula-
tion as a nosological entity or “disease” cannot be justified. That the little
fits subside spontaneously can hardly be taken to constitute a differentiating
criterion, in view of the exceptions that occur, however rare they be; nor is it
reasonable to exclude from the category cases otherwise typical if they manifest
symptoms suggestive of ordinary petit mal, e. g. clonic movements, pallor,
subsequent mental confusion or automatism, and so forth. The monotonously
unvarying character of the pyknoleptic seizures perhaps forms a distinctive
feature, yet a similar remark is applicable to numerous cases of minor epilepsy;
I recall that of a little child whose head used to sink in a nodding movement on
his chest scores of times every day, in precisely the same fashion at each recur-
rence. Clinical interest and weight attach rather to the circumstance that for
this particular type a gratifying outcome can be predicted with some confidence
even though the explanation is still to seek.

The literature includes studies by FrRIEDMANN, HEILBRONNER, STIER, ADIE.

Under the nondescript title of “lightning spasms’ (Blitzkrdmpfe) attention has been
directed to the occurrence in infants and young children of sudden contractions tending
to curl the patient into a ball, as it were; the head is bent forward on the chest and the
knees are doubled up on the abdomen so as to meet it. By some these “‘lightning con-
vulsions” have been compared to movements accompanying the act of sneezing. As has
long been known, however, not only do some examples of petit mal consist essentially
of a general emprosthotonic series of contractions, but “salaam” tics or spasms must also
be borne in mind. LEEMKUHL, on the other hand, uncritically allots the type to the “striate”
category (q.v. supra), with a basis in structural brain disease.
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7. Inhibitory or Akinetic Epilepsy. Many epileptic phenomena are inhibitory
and not excitomotor in nature. Arrest of function distinguishes one or other
phase, initial or later, in both major and minor fits, while some postconvulsive
symptoms generally attributed to exhaustion might be better regarded as ex-
emplifying inhibition. Both GowEkrs and JAcksoN refer to the possibility of
sensory excitation being succeeded not by motion but by its opposite (see above,
page 5), and one or two cases were reported by the former in which an aura
of acute paraesthesiae in the arm was followed by powerlessness of the same
member. For these and analogous instances illustrating inhibition of motor
centres by epileptic sensory discharges the term proposed at the head of this
paragraph may find acceptance. A personally studied: case of the kind has been
published in detail elsewhere !, and others alluded to briefly by HoLmEs and
COLLIER.

A further case in point is that of a man of 52 suffering from “attacks of trance’; the
aura, an intense and peculiar smell like that of ‘“burning fat”, is at once succeeded by his
falling into a trance-like state during which he turns pale, loses touch with his environment,
and is utterly incapable of moving a finger.

The fact that strong stimulation sometimes leads to arrest of function finds
expression in popular phrases such as being ‘“‘thunderstruck”, or ‘“‘struck all
of a heap’, which include the idea of temporary ‘‘paralysis”. This sequence
of immobility after a sensory discharge offers a certain resemblance to the nega-
tive or refractory phase of a reflex arc following overexcitation. Attacks distin-
guished by powerlessness constitute a heterogeneous group, yet among them
are cases providing links between epilepsy, catalepsy, narcolepsy and cataplexy ;
for example, a patient who suffered from infrequent major convulsive fits to
the age of 14 thereafter developed another kind, precipitated by hearty laughter
and having as components pallor, clouding of consciousness, and absolute arrest
of voluntary movements. A transition of this kind from convulsive to inhibitory
epilepsy (or cataplexy, perhaps) shows that no impassable symptomatic boundary
divides affections for which separate nomenclature sometimes proves misleading.

2. Sensory variants.

1. Sensory epilepsy. — 2. Reflex epilepsy. — 3. Affective epilepsy.

1. Sensory Epilepsy. That paroxysmal manifestations should be confined
to afferent mechanisms is more than a theoretical possibility. Not only do
the sensations of the Jacksowian aura march along physiological lines like a
corresponding motor fit but they may be followed by transient loss of sensi-
bility, together constituting the whole of the disturbance. The numbness that
had started round the lips and involved the right face arm and leg (in a case
personally studied) was found to be accompanied by loss in recognition of tactile
stimuli, which gradually receded from the proximal zones of each limb; the
last segments to recover were the hand and foot. Analogous observations have
been made by HoLMES (who also noted interference with painful and thermal
impulses) and seem to indicate some departure from the rule governing cases
of local convulsive phenomena, for the segment first becoming insensitive does
not always lead in recovery.

Perhaps some paroxysmal neuralgias may eventually prove to be classifiable
with the epilepsies.

2. Reflex Epilepsy. The term is in usage to signalise cases where one or other
kind of fit follows on the heels of some extrinsic stimulus, but has never been
defined with precision. Formerly employed in a general way to connote fit
development in consequence of peripheral “‘irritation”, older writers enumerate as

1 J. of Neur. 8§ (1928).
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examples those “reflexly” induced by adenoids, errors of refraction, carious teeth,
dyspepsia helminthiasis, tight prepuce, and what not. The expression “secondary
epllepsy was proposed by NOTHNAGEL for rare instances of peripheral nerve
injury succeeded after an interval by major attacks, with or without a corres-
ponding aura; curiously enough, the aftermath of the war does not appear to
have brought such conditions with it. “BROWN-SEQUARD’s epilepsy”’, also regard-
ed as “reflex”, consisted in the production of convulsions (in guinea-pigs) by
excitation of a cutaneous epileptogenous zone over face and neck after previous
section of the sciatic nerve, or of half the cord (cf. BRAMWELL and GrAHAM
Brown).

In a specific sense, reflex epilepsy should be reserved for the occurrence
of fits as an instant sequel to external stimuli, impulses reaching the brain by
any sense avenue. Cases of the kind are not very unusual; a boy of seven went
off into an attack whenever his head or face was touched, but if forewarned
none took place (HugHLINGS JACKSON). It closely resembles an earlier one
reported by DUNSMURE, in which, however, immediate ‘“loss of power”’ resulted.
Another (Woopcock) is that of a little boy whose sister remarked that whenever
she drew his right stocking off he had a fit. In a personal instance the hat-elastic
under a little girl’s chin slipped up and hit her nose, a convulsion ensuing; this
incident led to the discovery that flicking or tapping the nose invariably preci-
pitated a seizure consisting in widened pupils, tonic spasm of arms and thorax,
respiratory arrest, cyanosis, and slight salivation (this case was also seen by
KEeNNEDY). Instances of reflex Jacksontan epilepsy! are met with; one distin-
guished by rightsided convulsions beginning in the hand was remarkable in that
they were caused not merely by touches or knocks on that member but also by
similar stimuli applied to the right leg, and (less often) by unexpected sights
or sounds of a disturbing nature. I have also observed tonic unilateral spasm
seize the left limbs of a little boy in consequence of any jar or knock, whenever
applied. The comparative ease with which local fits can be started reﬂexly
by handling the segment concerned is an old observation. What seems a signi-
ficant factor in most cases is that the reflex arc should be seized unawares;
but the element of the surprise cannot be considered indispensable since fits
may develop in its absence.

Another variety may be given the name of acousticomotor epilepsy (cf.
OrPENHEIM), and is distinguished by the subject’s falling to the ground on any
abrupt auditory stimulus, not always either loud or alarming; a girl of 19 had
suffered in this way since the age of seven, any noise for which she was unpre-
pared causing collapse on her knees, which had often sustained minor injuries
(cf. PuTNaM and WATERMANN). Another case of the same kind was complicated
subsequently by major fits.

As regards this reflex class similar duplication of epileptic processes is trace-
able; an external stimulus either excites or inhibits discharge. The acousticomotor
type exemplifies action of the latter mechanism, as does the case of DUNSMURE
(quoted above). Another known to me concerns an old lady whose nurse discover-
ed by accident that if a stream of water from a sponge was directed on the head
during her bath insensibility supervened, all limbs were relaxed, and she sank
motionless to its foot. The only satisfactory way of interpreting arrest of JAOK-
sonian convulsions by ligature of the segment immediately affected is on the
assumption of reinforcement thereby of some restraining influence exercised by
sensory on motor centres. Many epileptics discover for themselves that a power-
ful and sharp stimulus of one or other kind may so impress the sensorium as to
check incipient discharge (see under Treatment, p. 80).

1 See my MorisoN Lectures, Brit. med. J. 2 (1930).
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3. Affective Epilepsy. Proposals have frequently been made for separation
of certain fits claimed to be neither epileptic nor hysterical, not in respect of
their content, which is identical with that of major attacks, but because of their
alleged etiology. They belong to the ‘reflex” category in the sense of being
provoked from without but by excitants invariably of an affective kind, hence
the suggested title ‘“‘affective epilepsy”. Stated to occur mainly or solely in
psychopaths, they have also been termed ‘‘psychasthenic fits”.

The subdivision, however, is based on the erroneous conception of epilepsy
as a ‘‘disease” with pathognomonic characters, a ‘‘genuine’” malady capable
of being “simulated” by other conditions, and on the equally mistaken idea that
its attacks develop spontaneously, without any precipitant. Arguing from
these faulty premisses, several observers (BrRaTz, OPPENHEIM, BONHOEFFER,
STALLMANN, SPILLER, FRINK, etc.) affirm that the seizures merely ‘‘simulate”
epilepsy, representing the maximal type of a series whose mildest grade consists
of giddiness, faintness, and other neurotic trifles; some allege that the patients
never become mentally deteriorated or suffer from petit mal. These latter
features, however, cannot be relied on for differentiation from ordinary epilepsy
(of unknown origin) ; moreover in the course of time cases once labelled “‘affective”
are often found to belong to the cryptogenic or, alternatively, the ‘“‘organic”
class (GUTTMANN). Segregation only adds to existing confusion. Affective stimuli
form but a small group amid the vastly larger number of determinants all of
which are alike in acting simply as a spark to ignite convulsible material ; besides,
in a given case excitants of different orders may be in action at different times.
Subdivision is carried much too far if quality of stimulus is to be employed
for differentiation. The most that can be said for “affective” epilepsy is that it
denotes the occurrence, in psychopathic and hysterical subjects, not of hystero-
epilepsy (as might have been expected from emotional incitements), but of major
epileptic fits. But this merely proves that hysterical and other epilepsies are
much more closely related than is commonly allowed.

For criticism see also articles by SterreNs, APELT, ALZHEIMER, NOTKIN, and others.

A number of characteristic examples have come under personal observation
and one or two recorded elsewhere !, but their total is relatively insignificant,
though the war brought cases of the kind in some abundance. The view of
Rows and Boxp (see above, p. 5) that every epileptic fit represents a reaction
to express emotion is too exaggerated a claim to be seriously considered.

3. Psychical Variants.

The term “‘psychical equivalents of epilepsy” is objectionable for more than
one reason; if behind psychical symptoms processes of stimulation and inhibi-
tion identical with those underlying epileptic symptoms in other systems can
rationally be postulated, then these psychical syndromes are not ‘“‘equivalent”
to epilepsy but are in fact epileptic. Defined by TURNER as comprising the
mental symptoms of pre- and postconvulsive states occurring without convul-
sion, this view of their character is tantamount to an admission of identity,
not equivalence, with the affection itself. Thus conceived, the phrase incor-
porates diverse psychical disorders accompanying grand and petit mal and any
of the variants, inclusive of dreamy states (for which the word “psycholepsy”’
was coined by JANET), epileptic mania, fugues, automatisms and analogous
features mentioned passim in our descriptions and thereby is bereft of any
specific usefulness.

1 Brit. med. J. 1 (1927); J. of Neur. 8 (1928).
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Admittedly, however, a tendency exists to regard any sudden irresponsible
and uncontrolled outburst of erratic conduct (transient it must be, and perhaps
accompanied by diminution of conscious awareness) as an ‘“‘equivalent” of
an epileptic seizure, even in the absence of any personal or family history of
the condition. No doubt in at least some cases the mental derangement follows
a minor ‘“lapse’” so mild and fleeting as to be overlooked, but whether this is
true of all must be left an open question. Rare instances of fits being preceded
by acts of impulse are on record, and so far as facts of observation allow there
is no difficulty in accepting incidents of violence or of misdemeanour as having
their origin in processes identical with those known to distinguish some epileptic
cases; but it would be a mistake to assign all such outbreaks to an epileptic
category.

On the other hand, evidence has accumulated proving the occasional occur-
rence of bouts of bad temper in members of epileptic families and the fact has
been utilised to support the hypothesis of genuine equivalents. In a number
collected by DAvVENPORT the patient was a sufferer from both, while among
his relations they appeared either separately or together. The ‘“‘epileptic temper”
is well-known and has often been described (RiBor, BINSWANGER, RAECKE),
but whether its substitution for epileptic fits renders it a true equivalent is un-
certain, in view of its appearing also in families with insanity as a feature, but
without epilepsy. One known to me is remarkable for the prominence of all
three traits; bad temper is shown in three members none of whom has ever
had a fit; the familial insanity, however, rather complicates the point at issue.
DavENPORT’s conclusion is against acceptance of bad temper as an equivalent,
for it may occur without either of the others; it is best regarded as due to an
undetermined factor having its greatest effect when acting on a nervous system
that is specially liable to the major affection.

4. Visceral variants.

Obscurities arise with approach to the question of epileptic syndromes of
viscerosensory and visceromotor origin, and the observer must proceed warily,
content to record if he cannot yet explain. On general grounds participation
of visceral centres in epileptic displays must of course be conceded. As the dis-
charge sweeps over different levels it can scarcely be supposed to exercise selec-
tivity; it is “brutal,” as JacksoN said, and does not spare mechanisms belonging
to the sympathetic system. Here are included circulatory, respiratory, vasomotor,
vesical, rectal, renal, vagal, salivary, sudatory, pupillary, and other phenomena.
It is however undoubtedly possible for variants to occur that are confined to
discharges in sympathetic centres, sensorimotor symptoms of somatic type being
absent. That by far the greater number of the ganglionic collections concerned
with affective and vegetative life fringe the fourth and third ventricles cannot
be without significance, it is therefore permissible to speak in general terms of
periventricular epilepsy?, by which may be designated types with localisation
of the disorder in neurosympathetic centres round the ventricular system.

The actual nucleus or focus of the ‘“nerve-storm” cannot always be determined
with any nicety, although consideration of the clinical phenomena will frequently
provide an index thereto; at all events an open route must be postulated between
the discharging focus and the percipient cortex, since in few of the seizures to
be described is consciousness ever lost. On the contrary, the subject is only
too acutely aware of some paroxysmal disturbance referred to his viscera, and
equally incapable of restraining it. The assumption is that abnormal impulses

1 Modern Problems in Neurology, 1928. p. 38.
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ascend to the cortex and are there interpreted as accurately or (for most instances)
as imperfectly as may be, in accordance with previous experience or with lack
of it.

1. Prominent in the general category of visceral epilepsies come the fits known
(after GOWERs) as vasovagal attacks, also designed ‘““pseudoangina’, and popu-
larly if non-committally, ‘“‘nerve-storms”; in their physical concomitants they
are akin to what is nowadays termed by the psychiatrist “anxiety neurosis’.

FrEUDian doctrine teaches that any syndrome of which anxiety (Angst) is a pronounced
feature has to do with the psychosexual system of activities, and that the mental and
physical symptoms are the inevitable accompaniment of conflict within the personality;
but this simple explanation will not cover all cases, and ignores the well-established prin-
ciple that a given syndrome may be of diverse etiology and varying localisation.

A typical example is characterised by palpitation, difficulty in breathing,
suffocating sensation in the throat, nausea, hot flushes or icy coldness, pallor,
sweating, shivering and tremors; and often, also, by an indescribably distressing
sentiment of fear, impending trouble, even of imminent dissolution. Slowing
of pulse-rate and change in respiratory rhythm (sometimes tachypnoea) are
common. The symptoms point in a general way to derangement of function
mainly referred to viscera supplied by the pneumogastric nerve, presumable
started in vagal nuelei on the floor of the fourth ventricle and the adjacent
vasomotor centres; but radiation therefrom by neurosympathetic paths to ana-
logous ganglia of the floor and sides of the third is common enough; in particular,
polyuria and pollakiuria are very frequent at the close. Cases of the kind, pre-
senting numerous variations of the generic picture, have engaged my attention
for many years and have been reported ! from time to time; only one or two
need here be selected.

A male patient has attacks in series, four to six a day for five or six days, with an
interval of weeks between them. Lasting for about 30 seconds, they begin with a sudden
“jump” at the heart, and to this succeed pallor, giddiness, icy coldness, trembling, tachy-
pnoea, and inability to speak. As the attack finishes an overpowering ‘‘nightmare’ of depres-
sion seizes him, making him feel frankly suicidal. Every hour (for hours in succession)
in- the course of the serial fits, he voids clear limpid urine in large quantities.

It is impossible not to recognise in this case a sequence of visceral and affective
or emotional disorders whose locus is precisely that of ganglionic centres round
the fourth and third ventricles, inclusive of palaeothalamus. Especially worthy
of note is the fact that the fits (which have continued for 12 years) were at first
preceded by an unpleasant ‘“‘rotten’ taste in the mouth, bringing with it a strong
feeling of familiarity and a peculiar dreamy sensation compared to that of “‘going
under gas”. Association of the uncinate aura with periventricular epilepsy is
of singular significance, for the fact that a viscero-affective seizure follows
stamps the latter with the epileptic seal and justifies its acceptance as an epi-
leptic variant; further, spread from temporal to ventricular grey matter exem-
plifies an unusual line taken by physiological excitation (or release), and suggests
the possibility of still others that are not generally known.

As for the angor animi characteristically present, words of the patients are
far more graphic than a laboured description: “Oh my God! I'm going! I'm
going!”’; “I feel, is this it ? Is this death at last 2’ We also note retention of conseci-
ousness, though frequently a sense of unreality, closely allied to that of the
uncinate syndrome. Sometimes, again, the senses are preternaturally acute.
Particular attention is drawn to the fact that on occasion the patient is conscious
of a sensation of being unable to move, as if in a trance; one said, “I struggle
inwardly, but nothing happens; I try to call out, but I say nothing;”’ and another,
“I hear everything they say to me but I cannot utter a single sound.” Such

1 Brit. med. J. 1 (1913); 2 (1930); Lancet 2 (1913); J. of Neur. 8 (1928).
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occurrences clearly link the condition to narcoleptic and cataplectic fits, because
of their feature of inability to move or innervate, and constitute a phenomenon
of inhibition accompanying those of escape or excitation, precisely as in other
epileptic variants already discussed.

The connexion is illustrated also by the case of a youth of 23, who has suffered from
peculiar attacks for six years, at irregular intervals. These commence by a sensation at
the heart (“‘as if it were moving in a circle” to the accompaniment of “‘painful pricks’)
and in the stomach (which seems to “turn right over”); and the customary sequence of
giddiness, trembling, “hot waves”, laboured breathing, etc. is experienced in severe form.
Thereafter he feels extremely drowsy and sometimes falls fast asleep. He has often observed
that the fits are induced by unrestrained laughter, and occasionally, too, by his being
tickled; at such a moment the syndrome unrolls itself forthwith.

Provocation of the vasovagal attack by a pleasurable emotion is remarkable,
but the case also shows the affinity of laughing with sleep; and the production
of a periventricular fit by a stimulus which in other circumstances gives rise to
the cataplectic attack undoubtedly narrows the gap between narcolepsy and
epilepsy.

Vasovagal fits are often seen in persons with a family history of epilepsy,
migraine, or insanity. The hypothesis that they can in many instances be con-
sidered epileptic variants does no violence to the facts and is consonant with
what is known of epileptic phenomena otherwise.

Reactions of visceral centres cannot be expected to be identical with those
of somatic centres; allowance must be made for differences, histological and phy-
siological, in the ganglionic collections being discharged. The extended nature
of the average attack cannot of itself form an insuperable objection to acceptance
of the theory, for some are quite brief; just as a faint may be a type of bulbar
inhibitory fit, so may a vasovagal seizure be one of a less rapid, less “brutal”,
more coordinated and more far-ranging kind.

Widely differing etiological circumstances may throw into action the same
mechanism. On the physical side, anaphylaxis, commotio cerebralis, disorder
of intracranial circulation, toxicosis, encephalitis, tumour, disseminated sclerosis,
etc. are conditions in whose course the vasovagal symptom-complex may appear
episodically; it is known, also, to be derived secondarily from disease of the
viscera concerned. From the psychical aspect, concomitants of anxiety neurosis
and of nightmare find expression through the same channels. The cardinal
features of the condition undoubtedly conform to the general sense in which
the term ““fit” is understood, and do in fact constitute a periventricular variety;
psychogenic or physiogenic in origin, the syndrome seems in reality to be localised
and its pathogenesis more readily discoverable than is the case with the major
affection.

2. Less definite in constituent features but equally suggestive of neurosym-
pathetic impairment, transient in nature if somewhat extended in time, are
peculiar attacks distinguished by continual yawning with constant voiding of
urine, and followed by violent giddiness, headache, and occasional vomiting.
Such cases possibly indicate derangement of visceral centres (of the third ven-
tricle) regulating sleep and fluid interchange, with subsequent spread to others
on the floor of the fourth. They belong, at least, to the epileptic borderland,
part of their symptomatology having affinities with that of migraine.

3. Another unusual visceral association is provided by cases of ordinary
epilepsy appearing to exhibit rise of temperature as a regular accompaniment.
Doubtless some are feasibly explained by a temporary state accountable for both
fit and fever, a toxaemia of microbial or metabolic origin, for example. There
are children who react to any febrile disturbance, e. g. recurrent bronchitis, with
a fit. But in others the question arises whether the fever may not be of neural
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derivation. In the case of a schoolboy of 15, who for two years had an occasional
epileptic seizure, all associated with muscular effort (wrestling, swimming,
running, in the gymnasium, etc.), on each occasion the temperature rose im-
mediately to 103° or 104° F., falling again within a few hours. The fit itself
consisted of pallor, unconsciousness, and micturition; its constituents were
solely visceral; and possibly the fever can be ascribed to transient involvement
of heat-regulating centres by the same process.

4. Some other varieties consist of little else than isolated neurosympathetic
disorder. Cases whose description as “faint” or ‘““fit”’ seems almost a matter
of choice belong here; syncopal attacks are in essence visceral, and termed
“faints” if of circulatory origin, but “fits” if considered neural, though whether
this constitutes a distinetion without a difference is debatable. Opportunity
was afforded to observe a peculiar form in an elderly man who had also suffered
from occasional major fits for many years; the attack in question consisted in
his sitting motionless, unconscious, and turning a greyish colour, immediately his
respiration accelerated in a rapidly rising series of ever shorter and quicker
breaths, becoming slower again in about half a minute and the arrhythmia end-
ing with a deep sigh. The symptom-complex was seemingly limited to visceral
ganglia of the medulla and floor of fourth ventricle, a disturbance that is frequently
accompanied by transient clouding of the senses. Petit mal, of course, is merely
a descriptive epithet; and when its phenomena are analysed they are sometimes
found to consist of no more than such isolated visceral discharges or escapes.

The connexion of fever with epilepsy has been studied by MUSKENS; GOWERS’ Border-
land deals with a variety of visceral types; cf. also contributions by BoNNIER, NOTHNAGEL,
Lgvi, RYLE, VINNING, RUSSELL, etc. Under the title ‘‘diencephalic autonomic epilepsy”
a visceral form (of organic derivation) has been reported by PENFIELD, but his claim to
its being a ‘‘new conception’ in neurology is unfounded.

Semeiology apart from fits.

When the question of fits is left aside and the epileptic examined objecti-
vely, there may be little or nothing to engage attention. Many patients during
interparoxysmal periods enjoy perfect health and their nervous systems are
demonstrably intact. Others, less well, utter complaints referable to heart,
circulation, stomach, or bowel for which long use of sedatives may be largely
to blame. Vasomotor instability or paresis is moderately common, especially
in the confirmed epileptic, whose extremities are often cold and bluish — here
also protracted medication may be partly responsible. ‘“Stigmata’” on which
stress was wont to be laid by older writers are of dubious value, for none can
be considered pathognomonic except, paradoxically, such as are incidental.
Oliver WENDELL HoLMES said of the obsolete silver nitrate treatment that it
“turned epileptics into Ethiopians”; the dusky hue (which I have once seen)
was unmistakable, but fortuitous. Identical comment applies to the facies
epileptica, defined by SPRATLING as resulting from a combination of dementia,
facial scars, and bromide acne. No doubt a visitor to an institution for chronic
and deteriorated cases will see (or used to see) examples of the “epileptic face’,
but not so the physician in out-patient practice; at most there is a dull or heavy
look, coupled perhaps with poor emotional expression, which, added to a some-
what greasy skin, may be taken for what it is worth as an epileptic sign. Former
observers, also, were much occupied with the presence of “stigmata of degene-
ration”, comprising deformities of teeth, jaws, palate, ears, face, etc.; but in
the absence of agreement on what constitutes a physical stigma, and their
occurrence in many subjects of mental defect without epilepsy, endeavours
to correlate them with the clinical symptoms of prognosis are useless.
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More interest attaches to the epileptic temperament or character, on which
inordinate stress has been laid by a number of writers, especially those claiming
for the affection an origin in the psychical sphere. We are asked to believe that
some form of mental obliquity distinguishes the great majority of epileptics,
who are also egocentrie, volatile, or rapt in religious fervour; of irritable temper
and feeble judgement, suspicious or credulous, dreamy or impulsive, hesitant
or hasty, timorous or fanatic, the ‘“‘character” of the epileptic can be made
to comprise almost anything. If some alleged traits are exceptional and others
less so, none is distinctive. Divergencies of opinion as regards frequency and
degree of prominence are partly accounted for by differences in the class of
material studied. The neurologist no doubt generally sees early and uncompli-
cated cases, yet were the temperament pre-existing as a foundation for con-
vulsive development it would have been much more manifest in personal ex-
perience than it has proved. Many epileptics have a normal mental endow-
ment, intellectual and emotional, unimpaired by the progress of their malady.

Among the class (if tradition does not deceive) have been men famous in different walks
of life, Julius Caesar, Mahomet, Peter the Great, Napoleon, Swedenborg, etc.

Should the patient start life with exiguous mental equipment, handicapped
by heredity or retarded by early disease, psychical deterioration may set in
as his ailment advances; but whether repetition of exhausting discharges by
itself entails the likelihood of later mental involution, in persons normally
gifted at the outset, must be considered doubtful. In no discussion of this vexed
question can the cognate problem of the harmfulness of long-continued drug-
taking be ignored. On the whole, neither length of illness nor frequency of
fits is calculated to induce mental failure; nor do observed data warrant the
conclusion that one type of attack rather than another in the end acts preju-
dicially.

To disentangle the essential from the incidental in respect of epileptic per-
sonality demands a wide purview of the subject. Life is very difficult for these
patients, and much that is confidently attributed to underlying temperament
can with greater reason be assigned to chronic invalidism and unfortunate
circumstance. Mental sluggishness may be the outcome of bromide and a
narrowed horizon of activity, emotional imbalance a consequence of unrealisable
aims. No view of the problems can avoid being one-sided if it overlooks the
fact that many patients rise superior to their infirmity, do their work in the
world, never enter institutions, and betray no sign of either affective instability
or intellectual deficit.

Among those dealing with various aspects of epileptic psychology may be mentioned
CLark, KENNEDY, KRETSCHMER, NINDE, Rows and Boxp, WIERSMA.

Clinical pathology.

In addition to a purely clinical approach, the secrets of epilepsy have been
explored from the side of chemistry and metabolism; body fluids and excretions
have been analysed both before and after the discharge in the hope thereby
of winning knowledge of what actually takes place in the tissues during fits,
ag well as of any enduring processes behind the liability to recurrence. Despite
numberless researches the results are in part disappointing, because contra-
dictory ; but various facts have emerged that augur well for the success of further
investigations by the same methods.

The best critical reviews on the whole subject are those of PAGNIEZ and of LENNOX
and Coss.

1. Bleod. So far as concerns cyiology, neither reds nor whites show
deviation in the course of the affection except of an incidental kind, but it is
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otherwise at the time of the paroxysm. According to p1 GASPERO and DE CRINIS,
leucopenia precedes, and leucocytosis follows some six hours after; the latter,
together with eosinophilia, was found by WuTH during the attack, yet decrease
has been noted in the same circumstances (TARGowrA). Absence of concord
probably means that leucocytic count and formula are of little weight. Serum
albumen generally does not exceed normal limits, and any irregularities of
content do not appear to be related to fits (MEYER and BRUHL), though some
consider they are (FriscH, DE THURZO). Measurements of fibrin were conducted
by LENNoX and ALLEN in 100 epileptics, of whom 34 for some obscure reason
exhibited abnormally high concentration; in the whole series a figure 19 per
cent. above the average ascertained for healthy subjects by PoSTER was noted,
but whether this is connected with the convulsive phenomena remains to be
determined. An unmodified coagulation time is the rule (THom, WuTH). Other
physical properties (sedimentation, viscosity, flocculation) are not radically
changed, except for an occasional augmented rate of the first of these (GEORGT,
WvurH, LOWENBERG).

2. Cerebrospinal fluid. The cytology is unaffected interparoxysmally, although
an amount above 5 cells per c.mm. may sometimes be found (PATTERSON and
Levi, LEnNoX and CoBB, DE THURZO). Increase during status has been reported
(ParPENHEIM, BAaYLAC et al.). Its pressure may be higher than is customary
aside from obvious causes such as intracranial lesions and the inevitable rise
in relation to the fit itself, and is subject to irregular fluctuations (DaALmA,
CLAUDE et al., DIELMANN, REDLICH and POTzL). T'otal protein passes the accepted
limit of 50 mgm. in a few cases (OsnaTo et al.); its significance for epilepsy
is not evident, in view of its occurrence also in states of an “organic” kind. No
particular change in physical properties takes place. An increase of the “inter-
ferometric rate” was remarked by JacoBi. The LANGE goldsol reaction was
normal in 91 per cent. of 200 fluids (LENNOX and CoBB), and in 287 of 300
(pE THURZ6); a mild change may be seen in the luetic zone (Kurrow).

Some think the mastic reaction more sensitive than any of the other colloid methods
for epileptic fluids, and recently a China ink test has been devided by pe THURZS, which
in his hands gave a positive reaction in no less than 87 per cent., a rather astonishing result.

The Wassermann test in blood and fluid yields a positive response very
seldom, but its etiological value is then of course unmistakable.

3. Protein Metabolism. In view of the alleged harmfulness of meat diets
it is imperative to ascertain whether abnormal metabolism of protein or patho-
logical susceptibility to it distinguishes the epileptic. Broadly speaking, any
unusual concentration of protein products in the blood follows seizures but
does not cause them. This is true of blood urea (HARTENBERG), creatinine
(BrRUHL), non-protein nitrogenous substances (WuTH, LENNOX et al.); similar
comment is applicable to the question of urea, etc., in the fluid. The concen-
tration of various antiproteolytic ferments in the blood has been examined repeat-
edly (PreIrrER et al., FriscH and WALTER, SACKS and ZANDER), a minority
of cases exhibiting increase. As for protein sensitiveness, observations are rather
conflicting and clinical results indeterminate. Skin tests were performed by
Warrts and his colleagues upon 122 epileptics, of whom 28 were ‘“positive’”’
in regard to peptone, while 37 per cent. in all gave reactions to one or other food
material. This allergic factor was also present in other series (e. g. that of WarD
and PATTERSON), but some workers have not succeeded in procuring evidence
of its activity. In the opinion of LENN0oX and CoBB the patient betraying such
sensitiveness is exceptional, and this accords with personal experience ; reaction
to milk in one case was striking, and the consequence of its elimination impres-
sive, but with a number of others search proved negative.
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Further remark on the question of protein-feeding is postponed to the section on treat-
ment, where also reference to protein injections will be found.

4. Carbohydrate Metabolism. A study of 267 epileptics conducted by LENNOX
and BELLINGER failed to disclose any abnormality of blood sugar or any direct
relation between its level and the oncoming of fits. Its increase during con-
vulsions can be ascribed to utilisation of available glycogen in the body. In
another series of researches the same workers * found that after glucose ingestion
10 per cent. of 140 epileptics had high sugar curves not explicable by coexisting
disease-conditions and presumably indicative of potential diabetes. A sub-
normal glucose tolerance curve was noticed in a large number of institutional
cases by MacrAY and BARBASH, who however were not able to establish any
connexion between fit frequency and sugar level. Fluctuations and variations
are influenced by so many factors as to have no specific bearing on the problem.
During interparoxysmal periods normal curves in blood, urine, and spinal
fluid have repeatedly been recorded (HormsTrOM, NIELSON, WEEKS, LENNOX
and ALLEN, OsNATO et al., etc.).

The fact is now well established that either convulsions or coma, or both, may coincide
with deprivation of blood sugar whether spontaneous or due to insulin. These hypo-
glycaemuc fits, easily producible by experiment in animals (MacLrop, Fosmay, etc.) are
rare in man, and though occurring in severe form with a low sugar content are often inde-
pendent of its level. Other factors must undoubtedly be incriminated (MiLLER and TRESCHER,
MLLER and PETERSON, S;OGREN and TiLLGREN, JOHN). Whatever the precise mechanism
of the reactions, hypoglycaemia alone is not responsible.

c See also articles by RUSSELL BrRAIN, FRANK, WILDER, NIELSEN and EGGLESTON, WALTHER,
ANEO.

5. Fat Metabolism. Less is known of fat metabolism in epileptics, though
studies of blood cholesterol are concordant in proving reduction of that sub-
stance with the occurrence of fits (PoPEA and Vicor, RoBINSON et al., GLEN
DuncaN, Pezzawn); but there is disagreement on the precise connexion, for
while some workers have observed diminution prior to paroxysmal discharge
others have not. The subject none the less is likely to prove of importance
in view of the frequent success of a fat dietary (see below).

6. Basal Metabolism and Endocrine Disorder. Measurements of the rate
of oxygen consumption in 130 epileptics revealed an average for the group
of 3 per cent. below the norm (LENNoX and WricHT); reduction has also been
found by others (BootHBY and Sanpirorp, N1ELSON, Bowman and Fry), but
denied as well (Friscr, TALBOT et al.). Doubtless variations of non-pathogenic
significance occur in interparoxysmal periods; in some cases low rates are accom-
panied by clinical evidence of glandular underfunction. Decreased consumption
may precede attacks, and relative anoxaemia precipitate them in susceptible
subjects. The question has other aspects bearing on the mechanism of fit pro-
duction and is alluded to at a later point.

The endocrine features of epileptic cases, objectively considered, are scarcely
capable of formulation. Only a minority exhibit low metabolic rates concei-
vably due to thyroid deficiency, yet this can hardly ever be verified by ordinary
clinical tests. Evidence concerning parathyroids depends inter alia on the
calcium content of blood and spinal fluid, which is commonly within normal
range (see below) and on possible connexions between epilepsy and tetany.
Though general opinion rightly judges the two conditions distinct and sepa-
rable, some factors tending to produce contractions in the subjects of tetany
are identical with those calculated to cause fits in epileptics; according to
CoLLrr these are tissue anoxaemia, disturbance of ionic equilibrium, and of
pu ratio. The matter is again referred to at a subsequent stage. No convincing

1 Arch. of Neur. 18 (1927).
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clinical argument for implication of the adrenals has been advanced; increased
secretion before fits should cause changes in pulse rate, blood-pressure and
blood sugar, which have not in point of fact been observed. The output of the
gland must be increased with the muscular efforts of the convulsion, but in-
jection of adrenalin does not precipitate fits (LENNoX and CoBB, BERTOLANT),
as some have alleged. So far as the pituitary is concerned, only in very few
cases does it appear to be diseased: and such a state must be regarded as acci-
dental in respect of epilepsy. Mild degrees of altered function are perhaps rather
less uncommon (cf. TuckeEr and McKENNAN), but the evidence therefor is
never impressive. On the other hand, the amount of hypophyseal secretion in
the spinal fluid can be estimated by SaAwasakr’s method; in 71 out of 80 non-
epileptic fluids it was present in measurable quantity, and absent in 40 of 79
epileptic (ALTENBURGER and STERN). Pursuing a similar line of research in
regard to epileptic serum, ALTENBURGER and GUTTMANN failed to obtain rhythmic
contractions in the isolated guinea-pig uterus by its employment; these data
point to underfunction of the posterior lobe, the significance of which is not
plain. Of the gonads in the male little is known bearing on the question under
discussion; their relation in the female to the menstrual type of fits has been
the subject of previous comment (p. 29). From a distant period a host of obser-
vers have busied themselves with connexions between ovario-uterine function
and fit development, which is often held to be aggravated by the catamenia
and relieved by pregnancy. There is no evidence of persisting ovarian mal-
function in epileptic women. Increased capillary permeability accompanying
menstruation may be one of the factors called into play during that physio-
logical phase.

In addition to textual references, aspects of endocrine-epilepsy relationships have been
discussed by MarcHAND, TouLOUSE and MaRcHAND, REBATTU, EVERKE, WINTER, LiND.

7. Acid-base Equilibrium. General opinion agrees that the core of the con-
vulsion problem must be sought in the reactive capacity of nerve-cells, which
is intimately dependent on physicochemical processes largely concerned with
the circulation. Experimental evidence, added to that of the clinical laboratory,
has been steadily accumulating in favour of the view that changes in oxygen
content of the blood, in equilibrium of electrolytes and acid-base ratios, in
permeability of cell-membranes and state of fluids in the tissues, directly or
indirectly affect the liability to fits.

By definition, the hydrogen-ion concentration of a fluid is the ratio between
its acid and basic elements, and is known as pg; for blood plasma a normal
figure ranging from 7.33 to 7.39 obtains, and a shift in a direction less than the
first of these constitutes a state of acidosis, beyond that of the second a state
of alkalosis. The chief basic elements of the serum include sodium, potassium,
calcium and magnesium, with traces of ammonia. All of these have been re-
peatedly measured in epileptics (spinal fluid as well as blood) and found during
interparoxysmal periods to remain within normal limits, though sometimes
exhibiting fluctuations that tend towards greater alkalinity (LENNOoxX and
ArLLEN, Haminron, Friscn and Friep, Bisaaarp and Norvig, etc.). The acid
constituents (mainly carbonate and chloride, with phosphate of minor import-
ance) are also normally concentrated in epileptic plasma and spinal fluid
(LeNNox and ALLEN, OsNATO et al., ete.).

At the time of seizures, however, alterations take place whose significance
can best be gauged by reference to experimental epilepsy (see later). A large
increase in acid excretion occurs during fits (GAMBLE and HAMILTON); it is
decreased before and augmented after (VorLMER). According to 1 RENZO
convulsions are preceded for 24 to 48 hours by addition to the alkaline reserve
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of the blood, a maximum being reached in the last hour; the alkaline content
is then quickly depleted just before convulsion, which coincides with a rapid
liberation of acid. Whether such changes in pg ratio are adequate to account
for the phenomena must however be left over for later consideration. The
Py of brain tissues may not be identical with that of the plasma, while asphyxia
and muscular contractions are responsible to some, perhaps a large, extent
for the temporary acidosis.

It is convenient to incorporate with the present section certain data derived
from x-ray technique or observable should the brain be exposed during life, in
respect of chronic epilepsy.

Encephalography. When the spinal fluid above the foramen magnum is
replaced by air radiography often discloses abnormal meningeal spaces over
frontal and parietal regions and along the vertex; shrunken frontal poles,
deepened sulci, retrocession of cortex from dura; also dilatation of lateral and
sometimes of mesial ventricles. Subarachnoid spaces elsewhere (occipital,
basal, temporal) are by contrast rarely if ever distended. These changes un-
questionably signify accumulation of fluid in pools where normally little is
to be found; and this “water-logged” condition is without doubt a contributory
factor in epileptogenesis. Frequent though it is in confirmed epilepsy, it does
not occur with unfailing regularity by any means.

Among those who have obtained encephalograms of the kind are Pancoast and Fay,
Fay, FOERSTER, DANDY, WARTENBERG, BINGEL, CARPENTER.

Direct Operative Observations. The exposed brain surface has repeatedly
been studied not only at rest but during the whole course of a major fit (HORSLEY,
LericHE, KENNEDY, MixTER, FOERSTER, GurTMANN, HORRAX, etc.); the
appearances in traumatic cases are naturally somewhat different but bear on
the general question (FOERSTER and PENFIELD, PENFIELD, etc.). In chronic
cases greatly distended subarachnoid spaces are commonly found over the
frontoparietal area, with a milky, semitranslucent leptomeninx; pial hyper-
plasia is evident along the larger veins, and minute whitish granulations about
the size of a millet seed may be seen in the same positions. The gyri are often
soft on palpation.

This was precisely the condition in a case personally observed; the patient was 28 years
old and had suffered from major fits since infancy, their local commencement (left hand)
furnishing a clue to the focus of initial discharge.

Fay’s description of the phenomena during the attack is informative: a
tonic movement on the patient’s part was associated with immediate pallor
of the cortex, followed, a few moments later, by a fan-like suffusion of reddish
congestion over the exposed region, so intense and rapid as to simulate a sub-
arachnoid haemorrhage. This was coincident with the clonic phase, which
was violent; incision of the arachnoid allowed about one ounce of clear fluid
to escape and the attack immediately subsided. In that observed by KENNEDY
sudden whitening of the brain was succeeded by venous engorgement so severe
as to cause it to protrude beyond the level of the operative wound.

The bearing of these facts on the mechanism of fit production will be examined
presently.

Morbid anatomy.

As explained in the Introduction, a cardinal distinction must be drawn
between lesions of the central nervous system that are frequently accompanied
by convulsions and any which may be considered to cause them. The fit is the
symptom whose recurrence has to be accounted for pathologically, and since
it is often preceded by a definite aura, localisable and unvarying, or commences

Handbuch der Neurologie XVII. 4
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by a local spasm, no diffuse and unsystematised morbid condition is capable
of being regarded as its specific cause. However originated, the processes of
a fit spread through normal physiological mechanisms with extreme rapidity ;
hence for a large part of epileptic symptomatology it is irrational to expect any
recognisable morbid anatomy. In the case of focal commencement a focal
lesion may perhaps be discoverable; but even under such circumstances no
particular histological change can reasonably be looked for, since cells must
be living in order to be discharged, and recuperation is the rule.

It thus becomes clear that the recurrent dynamic phenomena of convulsions
may leave no trace of structural derangement behind them and that in the
strict sense the fit, the fundamental symptom of epilepsy, has no histopathology.
This inference, based on physiological considerations, is amply confirmed by
the findings of morbid anatomy, for no connexion has ever been established
between clinical types and cerebral changes. In their search for the anatomical
basis of “idiopathic epilepsy” THOM and SOUTHARD submitted 205 brains of
institutional epileptics to study, finding those of patients with a minimum
number of convulsions (fewer than one a month) to be actually less “normal-
looking” than those from cases of frequent daily fits.

The gross lesions often found associated with chronic epilepsy depend largely
on the clinical class examined, and are useless for purposes of comparison. Most
of the published reports concern demented institutional cases, often with con-
genital nervous defects, and thus the matter of purely epileptic pathology is
seriously complicated. Statistics on the weight of epileptic brains are conse-
quently valueless; moreover, they seldom if ever include cases of better social
class, uninfluenced by either mental or somatic deterioration. Up to the age
of 25 the brains of epileptics were stated by MuNsoN to be much lighter than
normal, and after that age approximately the same; yet this conclusion is at once
refuted by instances of macrocephalic epilepsy, in which they greatly exceed
the average (WicGLESWORTH and Watson). We are much in need of accurate
information on the cerebral condition of ““pure” cases of the affection.

When autopsy records in chronic examples (most of which, it will be under-
stood, have complicating elements) are scrutinized, no special type of macro-
scopic lesion is found to predominate. Among the commoner features may be
enumerated abnormal amounts of cerebrospinal fluid beneath the arachnoid,
and sometimes above it (the ‘“wet brain’’ of the postmortem room); thickening
of dura, of pia and arachnoid, with or without intermeningeal adhesions; ven-
tricular distension; ependymal granulations: convolutional atrophy and lobar
shrinkage; and, sometimes, abnormalities of brain pattern (cf. LIND, and the
annual reports of the Craig Colony for Epileptics, New York). Which of these
changes may be a cause of recurrent convulsions, and which a consequence,
will be difficult to decide; some observers take the parenchymatous atrophy
to result from long-continued fluid pressure, the latter forming a distinctly
pathogenic agent in the epileptic process. But cases are seen presenting no
such involutional changes. No pathological standards of what constitutes
meningeal thickening, ventricular dilatation, or cortical sclerosis are in existence.

The condition of the Pacchionian bodies has been studied by Fay and WINKEL-
MAN, who in 80 per cent. of epileptic brains examined were able to detect evi-
dence of hypo- or hyperplasia, of fibrosis or infiltrative change in these structures
and the neighbouring arachnoid. According to WEED the villi have a normal
cycle of evolution and involution, active growth not commencing till about
the tenth year of life. Since they constitute the chief outlets for cerebrospinal
fluid, failure to develop properly at an early period (aplasia or hypoplasia),
hypertrophy consecutive to some infective or toxic process, or premature
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degeneration as a result of trauma or for other reasons, must result in temporary
or permanent collections of subarachnoid fluid over the vertex and elsewhere.
This pathological condition merits attention because of its bearing on problems
of pathogenesis.

Noteworthy alterations have also been seen in the choroid plezuses, con-
sisting of reduction in number and size of their villosities (“microplexia’) and
of sclerosis and atrophy affecting both glandular parenchyma and perivascular
mesoderm (ALLENDE-NAVARRO). This line of study also deserves further prose-
cution, pointing as it does to the importance of the ‘“‘ecto-mesodermic barrier”
in epileptic causation.

Histopathology has failed to make any contribution of significance, speaking
generally, so far as the cerebral cortex is concerned; on a priori grounds the
fact occasions no surprise. To older descriptions of chromatolysis, nuclear
vacuolation, changes in cellular network and so forth (MoTT, ANDRIEZEN, CLARK
and PrOUT etc.) no specificity can be assigned, nor to marginal and other types
of gliosis (BLEULER, TURNER). For more than half a century attention has
been focussed on sclerosis of the cornu Ammonis, found by JELGERSMA in many
chronic cases, and also by FrscHER, WORCESTER and others. Turner observed
the condition in considerably more than 50 per cent. of 115 brains coming from
“idiopathic’’ cases. Later observers (PraTZ, KOGERER, WEIMANN, SPIELMEYER)
have corroborated the finding; it consists of an ischaemic change (patchily
distributed), whereby nerve-cells shrink and degenerate, lipoids appear, and
gliosis supervenes. Noted by the last-named observer in no less than 80 per
cent. of 126 epileptic brains, it is ascribed by him to the effects of frequently
repeated angiospasm (without visible vascular disease); analogous alterations
involve many PURKINJE cells and adjoining molecular layers of the cerebellum.
A study by TAFT of 50 cases of general paralysis led to his discovery of sclerosis
of AMMON’s horn in 18 out of the 19 associated clinically with fits. Thus it would
be a mistake to dismiss the lesions as of minor interest, but at the same time
their relation to the affection may be quite incidental. This is suggested by the
experimental work of ORR, who, introducing bacteria into the general circulation,
found resultant lesions of ischaemic character involving definite anatomical
sites in the brain; among these were invariably the cornu Ammonis and fornix,
in which situations the bloodvessels are terminal. Moreover, similar lesions
have been seen in carbon monoxide poisoning. So far as concerns convulsions
per se, therefore, they can have neither etiological nor symptomatic value.

Considerable discussion has ranged round the question of certain cell-inclusions, origi-
nally discovered by Larora in two cases of myoclonus-epilepsy and regarded by him as
composed of amyloid or hyaline substance; their histochemical reactions sometimes point
to an intermediate constitution. Presumably due to metabolic disturbance of cytoplasm,
Larora does not attribute their presence to myoclonic fatigue but believes they determine
the occurrence of myoclonic phenomena. The corpora amylacea are scattered diffusely
or localised to some neuronic system or systems.

They were found in a similar case by WesTprAL and Stori, but their precise signifi-
cance remains to be determined (cf. SPIELMEYER, BIELSCHOWSKY, PiLoTrTi, WEIMANN)
for they are not confined to epileptic types, and were not seen in myoclonus-epilepsy by
PARHON.

Nothing seems to be known of the state of periventricular ganglia in con-
firmed epilepsy, despite the frequency with which they must be involved in
many types of fit. It is curious, too, how little attention has been allotted to
the sympathetic system; in a long search no record of its systematic examination
among epileptic autopsy material has come under notice. Comparative neglect,
also, has been the fate of the endocrines; they were studied by Prior and JoNES
in 14 cases (8 male and 6 female), without any constant changes being dis-
covered except perhaps in respect of the adrenals; but since most of their

4*
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patients died in status the affection of its cortex was probably secondary to
exhaustion. Signs of unusual activity characterised the pituitary in 4 in-
stances; active thymus tissue was present in 3 males and 1 female. A persi-
stant thymus was found by VorranDp in 20 per cent. of 100 epileptic autopsies,
in 9 of their 14 cases by PrIOR and JoNESs, but in only 0,7 per cent. of 423 at
the Craig Colony. Among 396 thyroids examined by Buscamno 71 per cent.
of those from epileptics contained crystals taken to represent an abnormal
protein. A selective action on chromophil cells of adrenals and pituitary was
noticed by ScHOU and SusmaN; the researches of CLAUDE and SCHMIERGELD
were inconclusive.

Pathological states accompanying epilepsy.

The paucity of the findings of morbid anatomy need occasion no comment,
for the clue must be sought elsewhere. With this end in view, persistent effort
has been made to categorize the types of lesion, structural or nutritional, found
in practice to be associated with epileptic attacks. Their number and variety,
however, are almost bewildering; and it is no less unfortunate that they often
fail to supply any hint of the exact way in which the cellular reaction concerned
is facilitated.

A. Humoral and Vascular Cerebral States. These may be summarised as
follows:

1. Disease or disorder of cerebral blood-vessels: thrombosis, embolism, haemorrhage,
arteriosclerosis, endarteritis obliterans, endarteritis calcificans (GEYELIN and PENFIELD).

2. Disorder of cerebral circulation: morbus cordis (cf. MooN), heart-block, anaemia,
asphyxia of various origins, interference with carotid and vertebral streams, anomalies
of venous sinuses, any condition causing venous obstruction or delay.

3. Disorder of cerebrospinal fluid regulation and flow: hydrocephalus, internal or external,
fluid stasis, cerebral oedema, rise in fluid pressure, etc.

This catalogue of morbid states with which convulsions may occur does
not exhaust the possibilities yet is sufficiently comprehensive to illustrate their
multiplicity.

B. Cerebral Disease-conditions. Conditions affecting cerebral parenchyma
and interstitial tissues and liable to be associated with fits are equally hetero-
geneous; their tabulation is appended.

1. Cerebral tumours, of varying site and histopathological texture.

2. Infections and toxi-infections, encephalitis, syphilis, tuberculosis, abscess; toxins
of many specific fevers and exanthems, of common or rare meningitic affections, etc.

3. Toxidegenerations and scleroses, disseminated sclerosis, tuberous sclerosis, diffuse
sclerosis, WEsTPHAL’S pseudosclerosis, PIcK’s cortical atrophy, ALzEEIMER’S disease; plumb-
ism, alcoholism, and other toxicoses.

4. Cerebral trauma.

5. Some forms of congenital and heredofamilial disease.

Amid all this patholcgical diversity one or two points stand out clearly.
Fits are not the invariable accompaniment of each and every affection that
has been enumerated ; in some, they are few and far between; with others (e. g.
fevers and exanthems) they often occur solely at the onset. Almost any cerebral
lesion, whatever its nature, may be found in union with epilepsy under circum-
stances which it is the task of the investigator to discover and specify. If this
entails acceptance of an unknown, a ‘“functional instability”” or “convulsive
tendency’’, at any rate the problem is simplified by narrowing of the field.

Experimental convulsions.

A preliminary point of importance that emerges from a vast amount of
research, old and new, is the ease and certainty with which normal animals
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can be made to develop convulsions. In their case no question of inheritance
arises. But the fundamental problem of recurrence (as in human cases) has not
as yet been solved by experimentation.

Study of methods reveals two chief technical procedures for induction of
the convulsive state, viz. 1. the neural, and 2. the humoral, respectively.

It is of some relevance to note at once that these may act separately or
together. This has been demonstrated by DaxpY and ELMaN, who provoked
convulsions in cats by oral administrations of absinthe in sufficient quantity.
They next made pre-rolandic lesions by either cortical or subcortical extirpation
or introduction of a foreign body, and within from 1 to 5 months their ani-
mals became much more sensitive to the effect of absinthe, /; to 1/, of the
original dose now proving epileptogenic. The addition of a pathological cere-
bral factor increased the facility and aggravated the degree of action of the
convulsant; in other words, cerebral injury lowered the convulsion threshold.

A. Taking the humoral factor first, we may define it comprehensively as
that component in the production of experimental epilepsy (animal and human)
which consists in disturbance of body fluids and biochemical constitutents
either mechanically or consecutive to the action of exogenous or endogenous
noxae.

A convenient tabulation of humoral factors follows.

1. Mechanical. a) Increased intracranial pressure. — b) Increased permeability
of cell-membranes. — c) Alleration of water balance; oedema. — d) Pressure on
or ligation of carotids and vertebrals.

2. Exogenous. a) Convulsants (alcohol, lead, acid fuchsin, camphor, absinthe,
thujone, cocaine, picrotoxin, santonin, efc.). — b) Hypoglycaemia produced by
insulin. — c¢) Foreign proteins. — d) Anoxaemia (variously induced). — e) Change
of acid-base equilibrium; alkalosis (variously induced).

3. Endogenous. Toxic derivatives in blood, wrine, or spinal fluid, or of
endocrine source.

1. In the mechanical group of epileptogenic factors attention may first
be turned to rise of intracranial pressure which exerts an influence definitely
predisposing to fits. When it is decreased by the use of hypertonic solutions
a higher dosage of absinthe than usual is necessary, and conversely if it is raised
(ELsBERG and PIKE). A convulsant acts most readily when pressure is high.

Incidental to the convulsion itself, an initial fall in fluid pressure is succeeded by pro-
nounced rise during the seizure (MacponNaLp and CoBm).

The effect of increased permeability of membranes has been studied by Svz,
who after a variety of mechanical injuries to the brain (in frogs) found (by
injection of acid fuchsin as a convulsant) that tonic and clonic attacks were
induced with ease and that the dye was diffusely absorbed throughout the brain
and cord to a definitely greater degree than in controls. Despite the complexity
of the processes the conclusion would appear to be that augmented permeability
adds to the effectiveness of the convulsing agent. The question of oedema
will be discussed presently in connexion with other factors. Pressure on the
large bloodvessels supplying the brain, or their ligature, has been known since
the days of ASTLEY COOPER to be provocative of spasms, in both normal and
epileptic subjects, as well as in animals (KussMAUL and TENNER, STEWART
et al., FLEscH, TSIMINAKIS, and many more). SCHIFF and, later, Hirr induced
epileptiform clonic spasm in themselves by compression of one carotid artery;
effects no doubt vary in different persons owing to free anastomosis, but the
inference that deficient blood-supply is apt to be accompanied by fits, unilateral
or general, must be regarded as established.
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2. In the exogenous class the precise mode of action of various convulsants
has not been verified, though there is evidence to suggest that some (e.g. absinthe,
and its active principle thujone) directly stimulate the motor cortex in the
intact animal (Gorcr and HorsreEy, Bovce, HorsLEY, UvEmaTsu and CoBg,
KeErTH, ete.). The mechanism of the action of others requires elucidation, a
comment applying with no less force to the germane question of anticonvulsants,
viz. bromide, luminal, etc., in respect of which only meagre experimental and
pathological data are at hand. Fits secondary to insulin hypoglycaemia have
already been mentioned (p. 47) and the difficulties connected with their exact
causation pointed out. Abnormal sensitiveness to proteins has also been discussed,
but direct clinical experiments are scanty and not very illuminating. Much
more impressive are the data relating to acid-base equilibrium, oxygen tension,
and water balance; the work of many observers, added to and summarised by
Lexvox and CoBs, justifies the following general conclusions.

a) Acidosis tends to inhibit seizures, and alkalosis to cause them. Acidosis
may be induced experimentally by resort to fasting, by the use of a diet rich
in fat and poor in carbohydrate (ketogenic diet), or by making the subject
rebreathe expired air or inhale a mixture containing a high percentage of carbon
dioxide. Conversely, if the latter acid is “blown off”’ by forced voluntary
respiration, the blood quickly becomes more alkaline, and a fit may ensue.
This hyperventilation or hyperpnoea was minutely studied by Rosgrr, and his
results confirmed by FOERSTER and a number of others (GUTTMANN, HENDRIKSEN,
Worrr and LExyox, Fos and ScEmMIiDT, ete.). Alkalosis can also be brought
about by the ingestion of alkali in sufficient amount to derange normal acid-base
equilibrium, and acidosis in a correspondingly opposite way.

b) Increased tension of oxygen in the tissues tends to delay seizures, and decrease
to induce them. Simple hyperventilation causes not only a relative alkalosis
due to disappearance of carbon dioxide but also a reduction of free oxygen in
peripheral vessels and tissues owing to its being more firmly bound to haemoglobin
under these circumstances. If, however, the procedure is accompanied by
inhalation of carbonic acid gas fits do not appear, for its presence helps to liberate
oxygen from the haemoglobin and O, tension in the tissues is thus increased.
Since cellular deficiency in oxygen is one of the factors causing convulsions,
the “purpose” of the latter may be to counteract this effect (CaMPBELL). Alkalosis
and anoxaemia are mutually supplementary in producing attacks, acidosis and
oxygenation in preventing them. So far as concerns experimental fits, lack of
oxygen may be largely compensated for by increase in carbon dioxide content.

In 27 of 33 cases a fall in blood-pressure was noted by Foa and SCEMIDT to accompany
hyperpnoea, but they do not accept it as one of the agents in artificial fit production since
no parallelism exists between it and the seizures.

¢) Oedema of the brain tends to bring on attacks, and dehydration to diminish
them. Dehydration can be rapidly effected by intravenous injection of 50 per
cent. sucrose, and thereby susceptibility to experimental convulsions is diminished
(KEI1TH); reduction of fluid intake is not so potent. The factor of oedema cannot
be rigidly separated from those mentioned above, for anoxaemia and alkalosis
both cause passage of fluid through capillary walls, while acidosis acts conversely.
Control or modification of major fits can be regulated in some degree by measures
leading to diminution of fluid in and over the brain (Fay), and there is evidence
that ketogenic diet and acidosis produce their results in part by removal of
surplus extracellular fluid (BripGE and IoB). On the other hand, anticon-
vulsants such as acetone, ethyl aceto-acetate and diacetone alcohol do not cause
dehydration of brain tissue (KEeITH).
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d) For years experimenters have sought for some specific endogenous toxin,
to be obtained from blood, urine, or spinal fluid. In most instances blood has
been taken from epileptics and injected into animals (Ceni, MEvER, HELD,
PaceniEz, CUNEO, PFEIFFER et al., and others), but the results are unconvincing,
because not free from ambiguity. Combinations of epileptic blood and fluid
were utilised by TREVISANELLO, who stated that the effect on guinea-pigs was
different from that produced by similar material from normal persons, anaphyl-
actic reactions occurring in the former instance but not in the latter. In some
ways seizures resemble anaphylactic crises, and the point deservers further
study. No satisfactory evidence is forthcoming in favour of the view that
endocrine derangement leads to the production of toxins responsible for fits.
It is true that in parathyroidectomised animals the same agents induce tetany
as in man are causative of convulsions, yet not only is the calcium content
of body fluids normal in epileptics (as noted above) but treatment with that
substance or with parathyroid extract is also ineffectual in diminishing attacks.
Again, susceptibility to fits is apparently increased by experimental thyroidectomy
but, as has been shown, there is little proof of hypothyroidism in epileptic
subjects, or of their seigures being ameliorated by thyroid extract.

For experimental and clinical data see papers by FiscHER and LEYSER, UYEMATSU
and CoBe, B1sGAARD, MAssAGLIA, ELSBERG and STOOKEY, REDLICH, etc., and the review
by LExNox and Cose.

B. Neural factor. When in these days so much attention is being directed
to humoral constituents the importance of the neural factor must not be under-
estimated. Direct excitation of motor centres may result in the development
of unilateral or generalised attacks. The observation is old, as far as concerns
the laboratory (cf. SHERRINGTON), but has of late been amply confirmed in human
patients on the operating table. According to FOERSTER, in man certain definite
epileptogenic areas can be traced on the cerebral cortex (precentral, postcentral,
frontal adversive field, parietal adversive field, etc.), where quantitative electrical
stimulation induces an aura (this depends on the region excited) and initial
clonic or tonico-clonic movements which may spread unilaterally or even become
general. Many of the cases he observed were of traumatic origin, with cicatricial
contraction of tissues at the site of the wound, gentle pull on the adherent dura,
also sometimes being followed by convulsions; assuming that this procedure
must inevitably cause a drag on vessels caught by the scar or on vascular growth
therein subsequent to injury, FOERSTER believes that a vasomotor reflex thus
evoked is responsible for the onset of the fit. Despite this plausible theorising,
the direct excitation of convulsions by the electric stimulus must not be over-
looked, nor the part played by the strength of the current.

Pathogenesis of epileptic fits.

If now the information garnered in preceding sections is carefully sifted,
it can be summarized as implying the existence of three or four determinants,
at most, for the production of epileptic phenomena. A fit is a disturbance
of nervous tissue without question, not of any specific and unvarying mechanism,
but simply of the subject’s neural network in one or other of its parts. The
disorder exteriorizes itself mostly via pyramidal systems, but it may comnmence
anywhere, so to say; witness the manifold and polymorphic auras. Concisely
put, the crux of the pathogenic problems is to ascertain whether discharge is
initiated neurally or is preceded and effected by humoral or vascular change;
or whether, conceivably, simultaneous action is requisite. At the present time
no direct solution can be offered. What evidence has accumulated is indirect
and collateral, and may be set down as follows.
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1. The mechanical determinant consists of delay in absorption of spinal
fluid by the usual channels, its collection in pools under (and sometimes over)
the arachnoid, back pressure, and consequent supracortical oedema. Yet the
problem still presents itself, to explain the occurrence of fits, given such patho-
logical conditions. Perhaps oedema in some way augments cellular excitability ;
but, ex hypothesi, it is a permanent state, whereas the fits are intermittent.

2. Vascular determinant. Abundant material supports the contention that
the vascular determinant is of significance. Many years ago the presumptive
circulatory phases were thus epitomised by Francis Harg:

a) Vasoconstriction, causing rapid rise in general blood-pressure. — b) Cardiac
inhibition (vagal) to counteract the effects of the above, inducing a sudden fall
in pressure. — ¢) Immediate cerebral anaemia, productive of unconsciousness
and tonic spasm. — d) Improvement of heart-beat, causing rise of pressure, return-
ing cerebral circulation, relaxation of tomic spasm, and clonic comvulsions. —
e) Reestablishment of blood pressure and cerebral circulation; arrest of convulsions;
sleep recuperative of exhaustion.

It is possible to harmonise the facts of clinical and experimental epilepsy
with this sketch of pathogenic sequences, at least to some extent; but there
are more than a few obscurities. Though Hueurines JacksoN himself favoured
the possibility of the paroxysm’s being caused by local vascular contraction,
and imagined that series of different movements are developed by successive
involvement of cerebral arterioles, neither the proximate cause of the sudden
initial angiospasm nor its starting-point is known. Whether cerebral vasomotor
change commences in the corresponding bulbar centre or locally as a sympathetic
reflex from vessel walls remains undetermined ; and even if assigned pathogenic
significance, by itself it seems insufficient to evoke the attack. Many local
cerebral anaemias are unaccompanied by discharging phenomena (there is often
no convulsion with the flaccid palsies of embolism and thrombosis); on the other
hand, were anaemia the cause per se, numerous conditions of which uncon-
sciousness is a feature should be followed by fits, but in fact are not. Nor can so
integral an epileptic phenomenon as the aura be thus explained, for it often has
the character of a normal sensation or sensory presentation; and to suppose
that neural activity is combined with anaemia in the brain of the normal subject
is absurd. If, however, the aura is considered to arise in consciousness before
vasoconstriction, we are faced with the enigma of its own causation and how
it is responsible for the succeeding angiospasm. Circulatory changes are admitted
to accompany the march of events in the paroxysm, but the association may not
be causal. Sudden loss of senses may not be of vascular origin though occurring
in union with vascular reaction; the same stimulus might influence both the
bulbar vasomotor centre and neural tissues themselves, or the observed circu-
latory phenomena might conceivably be due to neurogenic disorder of function
at the level of the medulla.

On the other hand, cerebral arteries are now known to be under vasomotor
control, and evidence is adduced later (p. 83) which shows how fit production
can be affected by periarterial sympathectomy of carotids and vertebrals. Though
firm proof of the initiation of the whole series of events by vasoconstriction
alone is lacking, it has become impossible to withhold from the sympathetic
system of the brain some part in favouring, if not in starting, cellular discharge.

3. Of the humoral determinant much has already been said. Its hypothetical
action has been sketched along the following lines by LENNox and Coss. Con-
traction of cerebral vessels will cause deficiency of oxygen supply to brain
tissues, and the anoxaemia will dilate capillaries, with outward passage of fluid
through their walls. Lowered oxygen tension, oedema, or rise of intracranial
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pressure, singly or together, may then so interfere with neuronic function as to
precipitate a fit. The convulsion will lead to accumulation of carbon dioxide
and relative acidosis; in consequence oxygen will be utilised by the. tissues,
fluid will pass back into capillaries and normal intracranial circulation be restored.

Such a series of physicochemical interchanges may well attend a major
fit, but the postulated vasoconstriction beginning the process is still unexplained,
as is its relation to the aura on the other hand, and to neural activity on the other.
The beneficial effect of induced acidosis is not derived from alteration of pg
ratio alone, but from the above mentioned accompanying fluid changes, which
combine to decrease in some as yet not fully understood way the irritability
of nerve-cells. These lacunae in knowledge lead the advocates of the humoral
theory to admit that its several component factors may be effective only in such
persons as have a ‘““tendency’’ to seizures and in whom some pathological circum-
stance in brain, body, or emotional life alrady exists.

4. Neural determinant. This leads back to the question of the neural deter-
manant, in connexion with which the following considerations are opposite.

a) A ‘“‘susceptibility” or “tendency’’ can scarcely be ruled out in cases of
direct heredity and of epilepsy in homologous (uniovular) twins; and this can
be expressed at least as easily in terms of neural instability as of extraneural
abnormality. b) The phenomena of reflex epilepsy strongly suggest neural
causation and reactions, independent of vascular and humoral interposition.
¢) To a number of epileptic variants (limited JacksoNian fits, epilepsia partialis
continua, petit mal, epileptic “absences”, etc.) the relatively diffuse physico-
chemical processes of vasculo-humoral class seem inapplicable. It is difficult
to imagine anoxaemia, oedema, and alkalosis strictly confined to a constellation
of cells producing twitches of a corner of the mouth. Yet it would be unreason-
able to deny the possible intervention of a vascular component for some forms
of petit mal, especially in view of accompanying pallor. d) The occurrence of
epilepsy in some structural nervous diseases (tuberous sclerosis, pseudosclerosis,
etc.) pleads in favour of a neural factor. e) Certain phenomena of the epileptic
fit, e. g. inhibition and radiation, are more readily explicable by neural than by
extraneural activities. f) So far as is known to me, mechanical, vascular, or
humoral precipitants are never postulated for hysterical fits, which in a number
of material respects do not differ integrally from those of epilepsy.

When, finally, the pathogenic problem is surveyed from every angle, it seems
illogical to expect one single and unique common factor for the totality of epi-
leptic symptoms. Their immense diversity precludes the likelihood of an iden-
tical basis for all; the major seizure differs widely from petit mal, and both
from vasovagal attacks, hence theories applicable to it can hardly apply to the
others. Neither mechanical, vascular, nor humoral excitant is potentially so
pathogenic as the neural, for the three former can scarcely act without the latter,
which however, seems capable of inducing a paroxysm by itself. Changes in
fluids and non-parenchymatous tissues are contributory rather than provo-
cative, since the most they can do, seemingly, is to augment the irritability of
neural mechanisms; the question whether general vasoconstriction, oedema,
or alkalosis might arouse a local aura is not only unsolved but probably mis-
conceived. And as the epileptic process commences by this conscious signal,
of presumptive nervous origin, its continuation along neural pathways is un-
questioned even if the units involved are prepared for abnormal reaction by
extraneural influences. This view, indeed, accords best with the data of clinical
and experimental study; the convulsive capacity of neurones is facilitated
and heightened by preliminary action on the part of surrounding tissues and
fluids, and when it is being discharged in the fit concomitant change in these
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elements takes place. The significance of physiochemical alterations preceding
and attending the paroxysm is not undervalued by the assertion that they are
of importance chiefly in relation to the major seizure; perhaps, indeed, they
account for its severity and excess; but so far as concerns minor, local, myo-
clonic, reflex, and other epilepsies they are much less in evidence if not absent
entirely, the neural factor then predominating, or working alone.

Because of this, the existence of some special proclivity to discharge has
often been assumed ; whether it be a property of nerve-cells is at present beyond
analysis; but the general conclusion does not conflict with the facts of observa-
tion. The tendency, however, may not be innate or congenital; perhaps it
seldom is; the possibility of acquisition must be borne in mind. An inherent
tendency is never postulated for incidental fits characterising tumour, general
paralysis, encephalitis, or cerebrovascular cases, and heredity plays a negligible
role in the common Jacksonian variety, for whose occurrence local cerebral
conditions are deemed sufficient. The inference may then be warranted, or
is at least feasible, that ‘‘susceptibility’”’ may signify little else than a state
induced by repetition and the continuing effect of precipitants, whatever their
class. The chronic epileptic (without family history of fits) may be constituted
not so much by his possessing an obscure congenital reactive capacity of nerve-
cells as by his acquiring the facility from simple failure on the observer’s part
to discover precisely which of the known determinants is causing his malady
to perpetuate itself, and to deal with it. If the determinant, however, is one
as yet unknown, it need not on that account be congenital.

On the other hand, in cases of direct inheritance and for some of the types
already discussed it seems unreasonable to negative the reality of a disposition
or proneness to react abnormally in the presence of exciting factors. But though
the process of epileptogenesis has been shown to be much more complex than
was formerly believed, the number of epilepsies for which no cause other than
that of inherent irritability can be discovered is being steadily reduced.

Neural mechanismus of discharge.

We may now seek to ascertain if possible the neural sites of epileptic seizures
and the mechanism implicated in their different phases.

1. Probably the assumption is general that ordinary major attacks are the
outcome of discharges involving cortical nerve-cells throughout the middle
(rolandic) level of both hemispheres; whether they commence, as JACKsoN
affirmed, in the frontal lobes (highest level) is very difficult to decide, unless
the common turning of head and eyes is accepted as a frontal symptom, which
it may well be. When limbs and trunk are convulsed, simultaneous excitation
of motor-cell groups in bilateral rolandic areas is taking place, the first result
being contention of movement and consequent rigid immobility, tetanic con-
tractions like those obtained by faradic stimulation of cortical motor points.
As intensity diminishes they become phasic or clonic, but this signifies dis-
continuity of innervation and not change in physiological level. Formal disso-
ciation of tonic from clonic elements introduces much too schematic a conception,
for one runs into the other in accord with relative severity and simultaneity of
the discharges. Many Jacksonian fits are partly tonic, or pass from one type
to the other, without any indication of change in site; both local and general
seizures take the kinetic paths of the pyramidal system. The major fit, however,
is to be distinguished from the tonic postural fit, not succeeded by phasic move-
ments, which is the outcome of epileptic processes affecting postural mechanisms
of the midbrain.
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But the phenomena are not confined to the motor regions of the middle level;
on the contrary, they range widely and immediately through the neuraxis,
involving somatic and sympathetic centres alike and perhaps also those of the
cord. Moreover, fits can be induced after decerebration (ROTHMANN, OLMSTED
and LogAN), and convulsions have been seen in the hind limbs of spinal animals
(FOERSTER, MuskEeNs, UvkEmMATSU and CoBB); in those whose cortical motor
areas have been extirpated tonic and clonic spasms are still possible (ROTHMANN,
Prrr and ELsBERG). Evidently, then, various divisions of the neuraxis are cap-
able of becoming epileptogenous, and of manifesting both of the usual types
of movement; hence exclusive ascription of tonic contractions to the extra-
pyramidal and of clonic to the pyramidal system is based on ignorance of experi-
mental data and the facts of clinical research.

In decerebrate or decorticate animals, however, a much larger dose of con-
vulsant is necessary for the induction of fits than in the case of intact animals,
so that the supposition of greater excitability on the part of cortical motor cells
seems justified. Whether under the former circumstances the convulsions evoked
are identical in all respects with those of the unoperated animal is a point on
which information is regrettably meagre; JAcKSoN held that it would be “mar-
vellous” if discharges of centres lowest in rank were the same as those from more
highly involved centres. But the fact that under artificial conditions neural
mechanisms of infracortical site can become epileptogenous in no way invalidates
the conclusion that the origin of major convulsions in intact man is cortical.

2. For the elusive petit mal attack a specific anatomical locus can scarcely
be excepted. It may conceivable result from transient stoppage of hemispheric
circulation without invasion of postural centres (for the patient often remains on
his feet), possibly originating in vasomotor nuclei of the bulb; or the whole may
be of neurogenic nature, a generalised cortical inhibition with escape, perhaps,
of a few flickering movements. Its basis is obscure out of all proportion to the
trifling character of the symptoms, for the physical substratum of consciousness
has still to be discovered.

Some evidence is adduced by MUSKENS appearing to link the latter with integrity of
the formatio reticularis of pons and medulla.

3. The site of myoclonic epilepsy is less uncertain, since its phenomena are
nearly always manifested via pyramidal tracts and have therefore a cortical
source. Experiments have however shown the possibility of their occurrence
after pyramidal section, whence a secondary spinal or pontobulbar origin must
be assumed. Muskens affirms the existence of myoclonic “convulsive centres”
at the junction of pons and medulla, controlling the ipsilateral cord by descend-
ing (extrapyramidal) paths.

Physiological theories of discharge.

Considerations advanced in the foregoing paragraphs are germane to the
much discussed problem of the nature of the functional disorder in epilepsy,
for which several theories have been advanced.

1. The Theory of Irritation. Phenomena of Jacksonian epilepsy on the one
hand, and of experimental cortical stimulation on the other, favour the view
attributing convulsions to irritation of motor centres, begun by a sensory im-
pulse (manifested as the aura) and continued as a kind of avalanche spreading
to and overwhelming adjoining and lower centres in succession, these in their
turn being compelled to discharge. Various isolated epileptic symptoms are
equally suggestive of local excitation at some point or points in reflex arcs passing
through the cortex.
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2. The Theory of Release. According to another view the phenomena are
the consequence not so much of direct stimulation passing from higher to lower
levels as of removal of control by the former over the latter; the epileptic process
checks the prevailing inhibitory function of cortical centres, and those of lower
grade escape into action. Some symptoms, undoubtedly, are best explained
in this way; peculiar states of epileptic consciousness, automatisms, coordinated
movements, and other pre- and postconvulsive features imply activity unham-
pered by transcortical inhibition, and to that extent substantiate the theory.
Some form of decontrol seems feasible in certain cases of epileptic attack (vis-
ceral, periventricular) unattended by loss of senses. But in spite of its attractiv-
eness the conception raises as many difficulties as some may think it appears
to dispel. We have to account for the tremendous violence of the discharges,
which are in this respect altogether unlike the motor phenomena of spinal
mechanisms liberated from prespinal control, e. g. those of spastic paraplegia.
The great disorderliness and irregularity of the paroxysmal movements, also,
are characters foreign to the systematised and relatively unvarying types of
isolated intracortical reactions. More significantly still, this temporary release
is followed by convulsions while more permanent release is not; and, conversely,
many transient decontrols never have fits for a sequel. It is impossible to avoid
the conclusion that another factor than a mere fleeting break in cortical restraint
presides over epileptic discharges; were it otherwise, convulsive syndromes
should occur vastly more often than they do.

From the standpoint of neurophysiology, excitation and inhibition appear
together and are mutually interactive at the cortical level; from that of clinical
research, many though not all paroxysmal symptoms are best regarded as ex-
citatory, while some belong to the other class. The aura must surely be placed
in the first group when it has the character of a crude sensory experience (a
sudden stench in the nostrils, a “‘sinking” in the stomach, a “rush to the head’’),
but those of more extended and elaborate type (a feeling of “being somewhere
else”’, with the complex mental state accompanying it) should probably be
categorized with the latter, in view of the occurrence of similar hallucinatory
forms in persons who are half-drowned or half-suffocated.

But the negative symptoms of the epileptic fit cannot be interpreted in terms
of either theory, for they are neither excited nor released into action. Auras of
blindness, deafness, etc., are purely inhibitory in nature. Loss of senses, again,
is a pure negation, and no parallelism can be traced between it and motor ac-
companiments. Consciousness is absent in negative cerebral states such as
concussion and coma, but also during positive, excessive cerebral states, e. g.
the period of convulsions. Many clinical instances of the former are free from
discharging phenomena; conversely, a JACKSONian patient may exhibit severe
paroxysmal movements ere becoming insensible. It seems impossible to elucidate
both negative and positive symptoms by reference to the same process, whether
that be one of release or otherwise. .

If the neurogenic theory be abandoned, similar obscurities face those who rely on disorder
of cerebral blood-flow. Cerebral anaemia may result in unconsciousness, but it also diminishes
cortical excitability; and absence, not excess, of movement should ensue. Were a cortical
anaemia to be postulated inducing loss of senses, with retention of blood-flow at inferior
levels, allowing activity of released infracortical systems, such a hypothesis might conceivably
provide an explanation of the phenomena of the major seizure, yet it fails to account for
those of the Jacksowian variety.

Difficulty in deciding whether a given epileptic symptom is derived from
escape or from excitation perhaps arises from a merely verbal use of undefined
terms. Of the intimate nature of inhibition we are still ignorant, and have
no knowledge of the process whereby sensory function is accompanied in con-
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sciousness by sensation. Hence we are not in a position to ascribe the aura either
to release of a sensory mechanism from some hypothetical control or to acti-
vation by some usual or unusual stimulus. Even if inhibition is first to be remov-
ed by a process of de-inhibition, excitation might still be needed to “touch off”
the prepared neural unit or system. For these reasons much of the controversy
over theories of discharge is academic rather than genuinely physiological,
and must await further study on the latter lines.

3. The Short Circuit Theory. A modified release theory assumes ‘“‘simpli-
fication” of reflex arcs through the cortex in consequence of cortical ‘“‘disease”
(traumatic, developmental, or whatever it may be), with the result that impulses
reaching the brain are not as it were diluted by spread through association
systems but compelled to take shorter and abnormal routes; this is imagined
to induce discharge. As “long-circuiting” through cortical arcs is considered to
delay response, so ‘“‘short-circuiting’’ by simplified arcs may precipitate it. The
theory is not without plausibility and has been given support on both physio-
logical and pathological grounds (FuLToN, SouTHARD). Yet its application to
the multitudinous symptoms of epilepsy is limited, for if it can be utilised to
account for convulsions in children and the feeble-minded these form but a
small part of the epileptic fraternity.

None of the hypotheses furnishes an adequate explanation of epilepsy in
all its aspects; the explosiveness of the major attack cannot be compared with
other syndromes in clinical neurology and in this respect is unlike any reasonably
set, down to either excitation or escape. Perhaps, as already hinted, its violence
may be due in part to concurrent metabolic or physiochemical derangement
on a widespread scale, acute and sudden, obliterating normal physiological
relationships between neural levels.

General etiological considerations.

1. General Prevalence. Statistics on the racial and geographical distribution
of epilepsy, and its prevalence in different classes of the community, are largely
vitiated by the fact that fits may be either unrecognised or concealed, while in-
fantile convulsions are frequently ignored; especially, also, by disagreement on
what constitutes the affection. Figuresderived from cases resident in institutions
or under the care of legal authorities are misleading as regards the total numbers
in the population. From a series collated by TURNER the ratio per mille of the
general public in certain selected countries is found to range between 2.9 and
0.4. In none of the reports (so far as I have noticed) is attention paid to the
occurrence of any other epilepsy than the cryptogenic, an additional reason
for discounting their value. Epilepsy manifests no partiality for white or coloured
races, for social grades or types of occupation.

Further data will be found in a paper on epileptic oecology by DAVENPORT; consult
also the monographs of SPrATLING, TURNER, BINSWANGER, FERE, MorsErLI. Evidence
suggesting that epilepsy is on the decline is adduced by Porrock and FursusH.

2. Relative Sex Frequency. Similar criticism is pertinent to tables of sex
incidence ; some reveal preponderance of male cases, others the opposite. GOwERS’
belief in excess of female epileptics during early years and in a reversed pro-
portion later is refuted by TURNER's figures, showing no pronounced variation
at any decennial period. Conclusions, however, depend to such a degree on the
material examined as to possess no absolute value.

3. Age Incidence. No age is exempt from fits, though some are more likely
than others to witness their onset. Ignoring the practical difficulties of the
subject (such as failure to recognise nocturnal epilepsy or petit mal, and omission
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to remark or recall infantile convulsions) we note the consensus of opinion in
respect of diminishing tendency as the years pass. A Table drawn up by

Table 1. Age at onset of 1000 cases in TURNER, based on 1000 per-

quinqguennial periods from birth to 70. sonally observed examples, is
here reproduced.

Age Males ’Females’ Total | Percentage By subdividing age inci-
. dence into three periods cor-
Blrt}é:?g’ oars 1% 2(75 ﬂg }Z’g responding to infancy and
11—15 150 131 281 281 childhood, youth and adoles-
16—20 106 80 186 18,6 cence, and adult and late life,
2125 31 38 69 6,9 - ; I
3630 37 6 53 53 fuhe same writer obtglnls equally
31—35 20 4 34 3.4 instructive numerical ratios,
36-—40 12 12 24 2,4 as follows:
41—45 9 9 18 1,8 .
1650 T 1 8| o Agp poried [NEmbe lporoontago
56—60 2 3 5 05  Bihoo 9
—9 years 72 27,2
6170 3 1 4 04 10—23 557 | 55,7
Totals | 559 | 441 | 1000 | 100,0 24—170 171 17,1

From 11 to 15 is the “dangerous age”, coincident with the development
of puberty; during infancy and childhood the first 12 months, and the age
of 7, more or less, appear to be favourite periods for a start; thereafter no
special year or years would seem to be selected. In the female the climacteric
is without influence on epileptic genesis. The mean age at onset of TURNER’s
1000 cases was 14,8; of the males, 13,7, and of the females, 15,5, figures differing
from those of other observers (REYNOLDS, GowERs, DORAN, etc.).

4. Heredity. Diversities of opinion and discrepancies between clinical records
complicate the subject of the relation of epilepsy to inheritance. The reasons
are self-evident — dissimilarities in material studied, absence of uniformity
in the collection of data, preponderance of institutional and comparative neglect
of private cases, obstacles in the way of getting exact information, differences
in the genealogical ground covered by search, lack of agreement on what con-
stitutes heredity taint. Enquiry is sometimes restricted to the preceding genera-
tion, sometimes extended much more widely, without any definition of what
is to be taken as inheritance being fixed. Hence published figures diverge to
a degree incompatible with belief in their general accuracy, and are at variance
with other conclusions to be discussed presently. The appended Table, compiled
from a number of sources, illustrates the point at issue.

Many others have been collected

Table 2. Percentage of Epileptics with by SrtBER and merely a(%d to the
family history of the affection. confusion. Arbitrarily defining direct
heredity as epilepsy occuring in

Author Number | porcentage  parents, grandparents, brothers or
sisters, or children; and indirect, its

Finokm . . . . . . 250 33 appearance in uncles, aunts, nephews,
Moreav . . . . .. 364 32 nieces or cousins, MUSKENS obtained
gngEéggE R 2288 28 evidence of one or other in 31,1 per
KNEDEL . . . . . .| 1859 29 cent. males, and 33,6 per cent. fe-
SARBO . . . . . . . 913 42 males, out of 2000 cases in all. If
MarBURG . . . . . . 41 28 an approximate mean is taken for a
}é{:;:fgkfmm T 1(2)‘7)8 gg number of statistics less open to
DAVENPORT and WEEKS 379 19 objection than others, a figure of
TURNER . . . . . . 676 | 37 between 25 and 30 per cent. results.
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Though personal experience compels me to affirm that this is too high, it would
still leave from 70 to 75 per cent. for which no hereditary factor can be blamed.

But the problem must be approached from another angle. Were inheritance
of much import as a determinant, out-patient practice should have brought
me numerous instances of the condition among siblings,-yet in point of fact this
is distinctly rare. MYERSON cites information furnished (1925) by the super-
intendent of the Massachusetts State Hospital for Epileptics to the effect that
among 1500 inmates only 4 families of 11 persons in all were to be found. At
the same institution THOM ascertained that 138 marriages of epileptics resulted
in 553 offspring, among whom a history of fits was obtainable in only 10 (1,8
per cent.). PILoz traced 161 children of 144 epileptic mothers, only three turning
out to be affected, while MUSKENS (who almost appears to refute his own deduc-
tions) states specifically that “so far not one of the offspring of marriages of
my former patients has become an epileptic’’! When every allowance is made
for premature decision, and the fact that a hereditary history distinguished
a fair number commencing in later life is also borne in mind, we are still justified
in concluding that the influence of the factor is persistently overrated. MyErsoN
goes so far as to deny its genuineness, arguing that the personal or constitutional
determinant may arise de novo in the liefetime of the subject concerned, from
his uterine existence onward; a study of 1449 cases convinces BUrr that ‘‘con-
genital instability’’ is all that can ever be transmitted, the disease-state of epi-
lepsy being dependent on external causes. My own experience, as has been indi-
cated, warrants a somewhat similar conclusion; in only about one-fifth of my
material has evidence of inheritance been forthcoming, and, at most, what
can be thus handed on from one generation to the next is an obscure cellular
tendency to excessive reaction demonstrable only if circumstances calculated
to evoke it should arise.

5. Trauma. Another highly controversial topic is that of the relation of
head injury to subsequent fits. The readiness with which epilepsy is attributed
to knocks or blows on the head testifies more to prevailing etiological ignorance
than to proven cause and effect, and far exceeds that which the diseases of inter-
nal medicine are ascribed to corresponding accidents. Why this should be so
offers a tempting line of thought that cannot here be prosecuted. Nearly every
epileptic child has fallen out of a perambulator, if credence be given to parental
assertions; but how many of the general population have not at one time or
another been the recipients of “shocks to the system’ ?

In 1920 a survey by the Ministry of Pensions of 18,000 patients with gunshot
wounds of the head disclosed the existence of nearly 800, or 4,5 per cent., that
had become epileptic. BEHAGUE’s analysis of 3523 similar French cases revealed
the occurrence of the affection in 439, or 12,1 per cent.

With these statistics may be compared those of other wars, scanty though they are;
according to ALLEN among 167 American civil war cases of head injury 13,7 per cent.,
and of 571 Franco-Prussian war cases 4,3 per cent., were ascertained to have developed
epilepsy later.

The appended Table comprises figures

of civilian ()I-igin_ Table 3. Traumatic epilepsy.
However rigorously elimination of Number | _Percentage
dubious examples is carried out the in- Author of cages | Of braumatic
controvertible fact remains, that trauma
capitis appears responsible for subsequent Wi.pERMUTE 210 3,8
epilepsy in a small proportion of both TurNER . . 388 7,2
civilian and war cases. The difficulty of %INCKH - ggg ;Z’g
deciding whether in a given instance a Gi)I;(sf)ﬁRs: C 3000 3.6
blow or fall on the head has produced Muskens. . 2000 74
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actual intracranial injury is often extreme, especially in the absence of
tangible signs; each case has to be judged on its own merits. Relative severity
does not count for much in respect of youthful heads, as is well appreciated;
while even in the case of adults failure to procure evidence of visible injury
is no guarantee of normality within the skull. Obvious wounds will, if recent,
cause contusions, haemorrhages, and oedema, and may be followed by infection
and meningeal sepsis or cerebral abscess; at a later period cicatrices may be found
to have pulled brain and membranes towards the site of injury and ‘“‘anchored”
the cranial contents (SARGENT, FOERSTER, PENFIELD, GUTTMANN, etc.), with
vascular new-formation within the scar. In such circumstances the way is opened
for epileptic development as a sequel to the action of mechanical or humoro-
vascular determinants; and the fact that cicatrisation and “pull” are of tardy
appearance lengthens the interval between injury and epilepsy to one of years,
in not a few cases, effectually countering the view that the traumatic variety,
to be genuine, must arise within a few months. Often enough, however, no
lesion of skull or brain is apparent at the time, and fits arising after a long period
may be devoid of local aura, yet exploration over the site of injury sometimes
reveals pathological states of arachnitis, adhesions, or oedema that may been
have instrumental in causing the affection. By resort to x-rays and encephalo-
graphy occult lesions of the kind are not seldom discovered. No rule of thumb
exists to aid diagnosis; the violence of a blow may be exaggerated, and its alleged
intracranial effects apocryphal, but nothing is gained by minimising or ignoring
the trauma ; the best policy is to search with an accuracy that omits no detail.

Whether Jacksonian or general seizures will follow head injury cannot be
predicted merely by reference to its position; of 439 cases analysed by BEHAGUE
35,5 per cent. belonged to the former and 54,4 per cent. to the latter class, but
topographical allotment was as follows, viz. parietal, 55 per cent.; frontal 25,9;
occipital, 10,5; and temporal 8,3. That is to say, a number of parietal cases
developed general and not local convulsions. In the series no instances of epi-
lepsy after cerebellar wounding occurred.

To what extent evolution of traumatic epilepsy is favoured by preexisting
factors of a hereditary or personal kind cannot easily be ascertained; although
the proportion of cases of definite head injury subsequently becoming epileptic
is but a fraction of the totality it is probably incorrect to refer them all to “pre-
disposition”. With greater likelihood it may be affirmed that only in some do
optimum conditions of mechanical or humoro-vascular change arise, and that
if these are in being the neural factor becomes more potent. Antecedent epilepsy
not infrequently is aggravated by trauma.

To the inquiring mind it must always seem curious how seldom petit mal
or any of the numerous epileptic variants either are ascribed to injury or as
matter of observation are evoked by it. The fact may rightly be taken to plead
in favour of the view outlined above, viz. that the pathogenesis of the major
seizure does not apply in all its features to other epileptic types.

Of other predisposing causes listed in the section on pathological states accom-
panying epilepsy (p. 52) nothing further need be said; heterogeneous though
they are, and of differing frequency and moment, their specific effect is to
intensify the pathogenic action of one or more of the determinants. But com-
ment on the apparent etiological bearing of some physical, physiological, and
psychical states is desirable.

1. Cosmic Inflnenees. A search for causative factors in the physical environ-
ment of those who suffer from fits may savour of astrology and the middle
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ages to some modernist minds but is none the less worth prosecuting. The
belief that epilepsy is worse in spring than at any other season dates back to the
Hippocratic era; according to LEURET winter is the unfavourable period, but
DELASIAUVE could find no support for either view. Studies conducted over
three years by TourLouse and PIErON concerning from 70 to 100 epileptics,
showed the existence of two annual curves of rise and fall, with “peaks’ in May
and October respectively. The same observers found diminution of nocturnal
attacks in spring and summer, but increase in autumn and winter, presumably
in consequence of shorter or longer nights. Some evidence has accumulated
seeming to point to reduction in paroxysmal frequency at times of high external
temperature (ToULOUSE and PriroN, MARCHAND), with which perhaps may be
linked the statement of HARTENBERG that lowering of body temperature pre-
cipitates fits. The influence of atmospheric pressure has been a subject of repeated
search, without any clear issue emerging (LLOVNER, BELLAVITIS, REICH, MARIE
and NacaMAN, DANNHAUSER); residence in high altitudes has sometimes been
considered to exercise a favourable effect, sometimes the reverse (cf. BuscaiNo).

2. Sleep. On p. 29 above some description of nocturnal and diurnal types.
has been given, with their contrasting difference in hours of maximum and mini-
mum response. At the time of awakening and getting up the convulsive tendency
of the nocturnal group sinks to a low levei, just when it is rising to a high level
in the other. Of course, the moment also coincides with a change from recumbent
to erect posture, and from rest to activity ; which, if either, of these two factors
plays a rdle in exciting or, conversely, checking the tendency it is difficult to
say. Gowers decided against the influence of alteration in position, alleging that
persons who are as a rule seized after rising do not escape by merely staying in
bed. It is tempting to assume an action on the part of physiological mechanisms
underlying the presence of sleep, to which the two types (termed by TOULOUSE
and Préroxn the “hypnique’” and the “vigile”) respond in diametrically opposed
fashion. Something may depend on the depth of sleep in the two, as to which
no data have been collected ; it may inhibit the convulsive tendency of the one
because it is itself the expression of an inhibitory function, but as regards the
other no explanation except that of insufficient arrest seems feasible. Possibly,
however, we should look no less to the physicochemical concomitants of sleep
than to its neural basis for a solution of these obscurities. The theory of cerebral
anaemia, relied on by PIck, does not harmonise with the facts.

LaNeDON-BRowN and RusserLL BraiN made the interesting observation that the
temporal distribution of the fits of the two classes is not altered by previous treatment with
either bromide or luminal; these drugs suppress a proportion of attacks but do not defer them.

3. The Reproductive Functions. Of so-called menstrual epilepsy some account
has been given in dealing with symptomatology (p. 29), but the etiological
connexion is far from being well understood. It is strikingly exemplified by
the case of a girl who for one or two years prior to normal menstruation showed
a vicarious form (epistaxis), and who noticed that if her nose failed to bleed at
one of these monthly recurrences she invariably had a severe epileptic fit instead.
The catamenia per se are blameless, as is self-evident; but whether a passing
toxaemia of endocrine origin, or increase of capillary permeability comparable
to that of the uterine mucosa, is the noxious factor, remains in the realm of specu-
lation. However regular in time and normal in character, the onset of the menses,
or some day or two previous, may see the appearance of a major fit in certain
cases, making it plain that a dysmenorrhoea is not responsible.

I have knowledge of a remarkable case in which a girl had attacks of petit mal while
her mother was menstruating, no doubt a pure coincidence; a somewhat analogous but
less obscure instance reported by FiLia concerns a breast-fed infant who had fits under
the same circumstances.
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Simple ascription to the hereditary factor (often, for that matter, absent)
will not, of course, explain the association with the monthly period. Similarly,
the menopause exerts occasional influence in conducing to attacks, or in aggravat-
ing their number and severity. The personal case quoted in the Introduction,
of a solitary fit at puberty (aet. 14) and at the climacteric (aet. 44) is paralleled
by one of Erriorson’s, where a woman suffered from epilepsy until menstruation
was established and thereafter was free until the menopause. Impressive though
such clinical data are, vaguenes invests their etiology.

Pregnancy seems occasionally related to epileptic incidence, and in opposite
ways, i. e. either by starting the affection or inducing relapse and augmenting
frequency, or, conversely, by an arresting or mitigating effect. Examples of the
former have been reported by CURSCHMANN, WESTPHAL, GOWERS, etc., and
of the latter by EusiBRE and DerLmas, REDLICH, BECHTEREW, and others.
NERRLINGER collected the statistics of 157 pregnancies in 92 women, finding
cessation of fits in 28 per cent. and increase in 35 per cent. The facts supply
yet another instance of the disconcerting occurrence in epilepsy of ‘‘correspond-
ing opposites’, whose explanation is to seek. More curious still, a case is on record
(DE A MoTTE) of fits during pregnancies with sons but not with daughters, and
another of identical nature we owe to MuskeNs. What the eventual solution
of these epileptic mysteries will turn out to be we can scarcely even imagine.

Acute renal “inflammation” with albuminuria was formerly considered a
sufficient reason for the development of “puerperal convulsions”, commonly
described as eclampsia. Occurring about once in 500 labours, and more usual
in primiparae, the fact that it seldom recurs and is definitely known without
nephritis militates against the renal theory. In the opinion of Fir#, TUrRNER
and others the condition is nothing else than serial epilepsy in acute form, preci-
pitated by an unknown factor independent of heredity, the circumstances of
the puerperium, and kidney disorder. Defective renal action often occurs with-
out fits; and these sometimes persist after the incidents of childbirth are over.
Eclamptic seizures may constitute a mere episode in the course of a confirmed
case. The foetus sometimes perishes during severe attacks, while pregnancy
is rarely interrupted by ‘‘ordinary’ fits, but this distinction does not justify
separation of the two conditions.

Experiments conducted on pregnant animals seem to warrant the conclusion that
convulsants act more readily in them than in non-pregnant controls (Musgexs, Brum-
REICH and ZUNTZ, EDEL, CHIREE, etc.).

4. Psychical States. From the earliest days there have been claims for the
production of epilepsy by agencies of a non-physical and non-physiological
kind. That it should have been ascribed to divine or satanic influence is of
historical interest alone; a present-day analogue is belief in what has been
termed ‘‘emotional possession”. Dismissing the evidence for visceral, meta-
bolic, humoral or other physical causation, some allege that relief from the
intolerable pressure of unconscious conflicts is sought in, and accomplished by,
the epileptic “flight” into a fit 1, without stopping to inquire whether a “flight”
that lands the luckless sufferer in a fireplace or breaks his head open is as con-
vincing a proof of the validity of the theory as might be wished. Since in the course
of our discussion numerous considerations have been advanced against the view
of a self-contained nosological entity termed ‘“‘epilepsy’” they must throw no
less doubt on the existence of any such person as an “essential epileptic’’; the
arguments of the psychoanalytical school assigning to him an oral- and anal-
erotic character, an egocentric and narcissistic personality, can therefore hardly

! Cf. MENNINGER: Psychoanalytic Rev. 13 (1926), CLark: J. nerv. Dis. 63 (1926).
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apply, aside from the fact the conceptions are much too general to be of any
specific value in the matter of paroxysmal etiology.

To say that a given fit is “psychogenic’’ leaves untouched the physiological
problem of the convulsion itself, for which clearly something more is requisite
than a mere affective stimulus. The nervous system concerned must be in a state
of preparedness; as has been well said, emotion is only the trigger that fires the
shot. Buried complexes and unconscious motivation may or may not be discover-
able, but they are inert without the other state, and no psychological explana-
tion of the physical phenomena of the convulsion can be anything else than verbal.

No doubt, of course, can be entertained that incidental circumstances of
a psychical kind, fright, grief, anxiety, and other affective elements, frequently
act as precipitants, and are potent in the immediate causation of fits. Nor can
it be questioned, either, that a nervous system congenitally inferior or rendered
unstable by incidents of early life may react to the bombardment of emotional
stimuli in a fashion different from that of the stable and well-balanced individual.
But it is quite another thing to assert that the pathology of the fit is determined
by psychical mechanisms; of this, indeed, no even plausible evidence has been
offered.

Examples of major epilepsy activated by stimuli of the affective series
have often been reported (see p. 40); of various instances within personal
knowledge one may here be cited.

It is that of a youth, age 21, who has had grand mal seizures about once a week for
two years; his sister, age 30, suffers in the same way. On one occasion she fell convulsed
in a corner of the room, and he, overcome with emotion and solicitous on her behalf, knelt
down to assist; with words of endearment on his lips he suddenly lost consciousness and had
an equally severe fit beside her.

In the experience of GOWERS about one-third of his cases were immediately
preceded by inciting factors of the kind, but other writers record a much lower
percentage ; none except Rows and Boxp (so far as I am aware) claim that in
every instance some emotional state can be found. With this latter assertion
I am in radical disagreement.

5. Miscellaneous Causes. To specify and illustrate all the other causes,
probable and improbable, to which paroxysms have been ascribed would be
a task of supererogation. It stands to reason that the presence of any possible
source of irritants should be sought for and dealt with; the literature contains
many reports of “marvellous” results consecutive to removal of bad teeth,
septic tonsils, refractive errors, phimosis, intestinal worms, nasal polypi and what
not. In the presence of so distressing a complaint as epilepsy it is wise to hunt
systematically for inciting or aggravating factors, and these often turn out to
be either comparatively trifling or altogether unsuspected. But it is equally
unwise to helieve that they account for the convulsive tendency.

Diagnosis.

The epileptic state is recognisable by the symptoms, which consist in one
or other variety of fit. No reliance can be placed on any alleged stigmata of
mind or body, on any mental attributes or somatic habitus. If the chronic epi-
leptic can be diagnosed by scars on his head or face, or by his emotional or intel-
lectual traits, these are incidental or secondary, and devoid of pathognomonic
significance. Hence the physician’s first duty is to ascertain as best he may the
precise nature of the patient’s attacks, which is not always a simple affair. Those
who have been resident in hospitals or institutions with abundant opportunity
for observing fits, soon learn to appreciate signs of value in reaching a decision;
others, as constantly happens, are compelled to judge from description furnished

5*
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by inexpert witnesses. Even for one familiar with epilepsy in all its aspects
the perplexity occasionally felt in listening to verbal narratives is considerable.

1. Occurrence of attacks. In the first place, the occurrence of attacks may
have to be inferred from evidence of an indirect kind. If nocturnal, with the
patient sleeping alone or not within hearing of others, all the phenomena of the
major fit may pass unperceived and no knowledge of them be retained in consci-
ousness. Reasonable deductions may then be drawn from morning headache,
soreness of limbs or tongue (if it was bitten), presence of blood on the pillow,
bed-wetting, and also from ecchymoses round eyes or extravasation beneath
the conjunctive. None of these may be noted, however, the earliest proof com-
ing from observation of a diurnal fit.

Again, suspicion should be aroused when complaint is made of involuntary
“jumps” or “‘jerks”, especially in the morning; and if for any reason it seems
desirable to verify the point no hesitation should be felt in asking ‘“leading
questions’’; under these circumstances they do not, in my experience, mislead.

In the case of minor fits the difficulty may be greater. It is very common
for the patient, whose symptoms have at length come under medical notice,
to remark spontaneously that he has long been aware of curious ‘‘sensations”
or ‘“feelings” or “day-dreams”, sometimes not unpleasant, to which no particular
attention was paid and which escaped observation; conversely, they may have
been unknown to him but visible to the bystander, ignorant of their import.
If the possibility of petit mal arises, questions should be directed to the occur-
rence of any momentary ‘‘blank”, “lapse”, ‘‘giddiness’ or similar incident,
however trifling and evanescent. The epileptic significance of vertigo is always
increased when attended by transient mental confusion.

2. Recognition of the generalised fit can never prove troublesome, for its
phenomena are too glaring to be misunderstood. When inference from descrip-
tion is required, information should be sought in respect of the epileptic cry,
falls and hurts, loss of senses, convulsive movements, cyanosis, tongue-biting,
involuntary micturition, frothing at the mouth; especial note should be made
of sequelae, their presence or absence, their exact nature and approximate
duration. As regards the minor variety, personal observation usually suffices;
attention should be focussed on pallor, fixity of expression, flickering movements
of eyelids or corners of mouth, staring or rolling up of eyes, and so on; and these
should be matters of enquiry when the fit is not seen.

For epileptic variants of a motor kind diagnosis is aided by the characteristic
march of the JacKsoNian type, and by the distinctive twitches of myoclonic
forms. The attacks of pyknolepsy, when well established, occur with such
repetitive frequency as to provide chances for personal study in practically
every case, and their nature is so like that of a petit mal variety as to involve
no diagnostic embarrassment. Tonic epilepsy is often found accompanied by
recognisable intracranial disease, but, if not, its salient characters are in any
case self-evident. Differentiation from the tonic fits of hysteria will be discussed
presently. The rare akinetic variant, practically always JacKsoNian, is preceded
by a local aura that can hardly be mistaken.

Sensory epilepsies have features of their own which should obviate con-
fusion, a remark applicable also to visceral types. In regard to so-called psychical
variants and equivalents each case must be considered on its merits. The problem
is beset with difficulties less of a clinical than of an etiological kind; whether
a given mental syndrome is classed as epileptic or not will depend to some extent
on the personal views of the investigator.

3. Distinetion from other paroxysmal syndromes often calls for minute
care in observation and faithful weighing of probabilities.
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a) Among the commonest of the questions to arise in this connexion is that
of ordinary syncopal attacks. Transient insensibility, with loss of colour and
sinking to the ground, is characteristic equally of faints and petit mal seizures;
as a good working rule stress should be laid on the general absence of exciting
factors in the latter and their presence in the former. That is to say, states of
emotion, physical pain, over-exertion, and conditions involving crowded environ-
ment or impure atmosphere are calculated to induce syncope in weakly persons,
whereas petit mal is largely independent of such circumstances and its subjects
generally have no organ defects. Faints, too, are usually introduced by a sink-
ing feeling, sweating or nausea, a sense of oppression and of heaviness of the limbs;
only a few visceral and minor epileptic attacks are ushered in by any aura
comparable to part of these. The duration of unconsciousness is briefer in the
latter groups, which may be accompanied by micturition and succeeded by
mental confusion or automatisms, features foreign to any type of faint.
Immediate or quick recovery distinguishes the epileptic patient, a degree of
lingering physical disability the other.

b) Severe attacks of aural vertigo, the MENIERE syndrome, consist of giddiness
so fulminant and intense as to throw the patient down, as if he had been struck,
and are associated with violent vomiting; these features, together with retention
of consciousness, relatively long duration, slow return to the normal, and the
coexistence of nerve-deafness and tinnitus, compose an unmistakable picture.
But mild bouts of labyrinthine vertigo, sudden and brief, embracing also
a transient sense of confusion, with or without a fall and forced movements,
offer a much more close resemblance to epilepsy; they are, indeed, on the border-
land. Distinction is facilitated by the presence of enduring labyrinthine symptoms
and signs, as well as by absence of postparoxysmal confusion or automatism.
Rare cases of major epilepsy commence with an aura of vestibulo-auditory
type, but are of course at once recognised by the convulsions.

¢) Perhaps not so frequently as in other days the observer may have to
differentiate epileptic from hysterical seizures. Diagnosis rests on a) the intrinsic
features of the attack, and b) the circumstances under which it occurs. As
regards the first of these, the grande crise hystérique, now seldom if ever wit-
nessed, embodies prolonged and fluctuating tonic spasms of extension and
opisthotonus (arc de cercle) or of anteroflexion, alternating or mingling with
wild quasipurposive movements expressive of emotion (attitudes passionelles), or
representing and reproducing some prior experience laden with affective tone.
Her limbs quivering and breast heaving, with tremulous eyelids and flushed face,
the hysteric gives vent to cries, or talks and mutters, resisting any effort to com-
pose her and often needing restraint owing to the violence and impulsiveness
of her actions. When the eyes are forcibly opened (for orbiculares are held in
tense contraction) the eyeballs roll up and in till only the whites remain
visible. Milder and briefer fits generally exhibit some or other of the same char-
acters; though she lies limp and “lifeless”” on the floor, resistance to opening
of the eyes, or the blepharospasm of the lids, and a cutaneous analgesia dis-
proportionate to the degree of conscious impairment, generally reveal the true
nature of the case.

From the negative side, it suffices to remark the absence of cyanosis and of
tongue-biting (yet the latter may occur) or profound unconsciousness and
(usually) of sphincteric decontrol. Rarely, however, the hysteric wets herself
at one stage or another of the performance. The corneal reflex, commonly, retain-
ed, is sometimes reported to have been abolished, and the pupils inactive to light.
A BABINSEI sign is not obtainable at any stage, though often no plantar response
can be elicited.
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Attention, however, should also be given to the circumstances of the fit.
Many years ago CHARCOT insisted on the diagnostic value of the fact that
hysterical seizures seldom or never take place when the patient is alone, or in
a water-closet, whereas the reverse is not infrequently the case with the epileptic.
Hysterical subjects never hurt themselves seriously, and often show informative
foresight in avoiding the risk.

A friend of mine was eye-witness of a scene during the darker days of the war, when
at a convalescent hospital Army Council orders were read out to a circle of shell-shocked
soldiers standing on a gravel court. Five or six became hysterical and promptly developed
fits, but all without exception first made their way to a grassy lawn before succumbing.

Both intrinsic and extrinsic features obviate any diagnostic difficulty, ex-
cept perhaps in the case of brief and abortive attacks, or when a fleeting petit
mal seizure passes unnoticed and only a postepileptic “hysteria’ is observed.
Some tonic fits are rather difficult to categorize, evolving without clonic spasms
and introducing at one or other phase an opistotonic movement reminiscent
of that neurosis; an example of the kind is fully described elsewherel. GowkRrs
states they are specially apt to occur in boys, and my experience is similar.
Non-hysterical cases are differentiated by depth of unconsciousness, suddenness
of fall, pallor or cyanosis, occurrence of aura and time occupied. Nor should
the question of motivation be overlooked.

Hysteria of this somatic kind appear to be a vanishing quantity, and if distinec-
tions between the two states are still thought necessary the fact that each is
a syndrome and not a disease tends to impair the value of clinical contrasts.
On the borderland of the two occur fits whose classification with one, to the
exclusion of the other, is almost impossible; nomenclature makes an artificial
separation hardly corresponding to reality.

d) Clinicians of other times were much occupied with criteria serving as
they believed, to distinguish organic from idiopathic epilepsy. Much of the trouble
expended was beside the point, according to present-day views. The convulsions
of alcoholism, uraemia, lead poisoning, general paralysis, cerebral tumour, and
so forth, cannot be recognised at the bedside by any specific and intrinsic marks;
they are identical with those of so-called cryptogenic origin. In my experience
none of the alleged distinctions is of any worth, unless myoclonus be excepted;
diagnosis, as always, rests on detection of their cause, which in the case of the
maladies enumerated is generally simple, It is naturally of the utmost import-
ance to recognise local and active brain disease, and equally desirable to discover
the presence of quiescent lesions; but so far as concerns their epileptic manifesta-
tions, neither a precise aura nor a local commencement may accompany either
of these two cerebral conditions, whose existence not infrequently has to be
inferred by other means. Conversely, some, to all appearance “idiopathic’,
cases begin in a local fashion.

I have had but little experience of simulated epilepsy, formerly considered part of
the stock-in-trade of professional beggars, criminals, and soldiers. One fit of the kind that

came under personal notice was a very poor imitation of the real thing. The art is now
probably lost, like many another.

Course and prognosis.

No comprehensive formulas can be devised whose application to a given
case will cover the possibilities, while questions on the outlook and prospects
of cure have always to be met. Even after but one fit expression of opinion
on the future is often sought forthwith. For guidance on the problem several
considerations have to be borne in mind.

igrain ﬁl929) (case 7).
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1. Of these, by far the most significant is whether a cause can be discovered,
or not. This will entail patient scrutiny of every system of the body, by present-
day technique, and may, of course, prove negative. Should, however, some
positive symptom or sign be found its lead must be followed up. Recognition
of an exciting as opposed to a determining cause is not to be neglected, because
of the desirability of avoiding or controlling the cirumstances that may have
brought it into action.

2. Should somatic examination furnish no evidence, the attacks are, for
the time being, relegated to the cryptogenic group. Under these conditions
prognosis is influenced by a series of factors, as follows. a) The age at onset must
be duly noted ; cases commencing before 20 perhaps do less well than those beginn-
ing later. On a previous page facts concerning the prospects of children suffering
from infantile convulsions have been adverted to; the proportion developing
epilepsy thereafter is small. In adult and senile epilepsies can nearly always be
traced underlying lesions of an identifiable kind, prognosis depending on ability
to deal with these. b) Importance also attaches to the physical and mental
endowment of the person concerned. A physical weakling or mental defective
stands less chance of repelling his infirmity than an otherwise healthy and normal
subject. c) The influence of heredity has to be assessed ; patients weighed down
by a wretched neuropathic or psychopathic diathesis will be handicapped to
a material degree. But here, as elsewhere, the quality of that inheritance must
be examined ; and arrest of fits can be, and often is, secured in cases from which
the hereditary factor is not absent, provided other predisposing elements do not
aggravate its effect. 4. Of significance, too, are the frequency, character, and
times of the attack, and the duration before treatment is begun. Constantly
recurring and severe generalised fits are less amenable to therapeutic measures
than mild cases with long intervals of freedom ; on the other hand, minor epilepsy
is undoubtedly more apt to prove intractable than the major variety, except
as regards pyknolepsy, which seems to cure itself. If fits occur by night and
day indifferently, or observe no particular periodicity and in each recurring
instance are unexpected, they will not yield so readily as in other cases cha-
racterised by a certain uniformity. A possible reason for this is the sureness
with which reappearance can be guarded against, in the latter, by preliminary
medication. The longer the affection has been in existence the less effectively
can its sinister course be controlled. But, even so, we need not dispair of the
chronic epileptic, in view of recent accretions to knowledge discussed already,
especially as regards mechanical and humoral determinants.

3. The prognosis of epileptic variants depends on their course, as does that
of all cases originating in known structural or nutritional disorder. Once the
“habit’” of epileptic reaction is set up removal of the cause may not have the
beneficial result imagined on theoretical grounds likely to ensue, but this consider-
ation should not influence decision, e.g. to operate when the evidence points
to a local lesion capable of surgical remedy. For the epilepsies of the numerous
pathological states catalogued on p. 52 no prognostic rule can be laid down
other than this, that appropriate treatment of the underlying condition is
bound to affect favourably the subsequent course of the case, though care and
judgment should be exercised ere an actual cure is guaranteed.

4. When the cause remains hidden, some time should be allowed to elapse
before a confident expression of opinion is offered; the response of the patient
to treatment has to be added to painstaking estimation of the relative values
of the different factors mentioned in paragraph 2 above. In a majority of cases,
my personal conviction is that the type can be regarded as benign and the outlook
reassuring; those of malignant nature form by contrast a rather small minority.
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Spontaneous cessation seems to be an ever-present object of hope on the part
of parents and friends, but the event is too rare to be relied on, yet not so much
so as to be ignored. I have seen several thus distinguished, and observed for
a sufficiently long period to justify the assertion. But the paroxysmal state is
peculiarly deceptive; intervals of freedom, e. g. after infantile convulsions or
fits at puberty, may extend to a number of years, only to be succeeded at another
time of physiological stress by their reappearance. Expectation of relief or of
arrest at one or other of the outstanding periods of life is unjustified by facts;
yet now and again a case is encountered whose record discloses steady improve-
ment with the passing of time and complete epileptic abeyance in later life.
And I have no hesitation in affirming that successful treatment can often be
accomplished by simple methods and is, as a fact, so accomplished to a much
greater extent than is generally imagined.

5. Another question is frequently asked ; is there any danger to life in a major
attack, or during a state of postconvulsive automatism ? In the course of the
seizure itself death is practically unknown, imminent as it may seem to the
uninformed eye. Risk of fatal respiratory arrest or interference with cardiac
action at the stage of tonic spasm is more apparent than real. But danger of
a serious kind attends the various accidents of the convulsion, alluded to already,
among which that of “‘epileptic pronation’ is not one of the least. The possibility
of choking must be remembered if the fit occurs at table or of passage of food
into the lungs if vomiting takes place in the period of unconsciousness. On another
page is cited the case of a little boy who was drowned in a pool of water during
a postepileptic confusional state; this form of accidental death is perhaps most
to be feared, though all are rare and the likelihood of any remote.

The dangers of status epilepticus must be considered apart, for in the first
place few patients pass into it, and in the second the accompanying circumstances
are more responsible than the fits themselves. This is shown by the records
(p- 28) of cases of a severe kind from which recovery has been complete.

As regards the cognate question of epileptic mortality disagreement is rife
and misconceptions abound. At the National Hospital from the years 1902 to
1925 inclusive 1898 patients were admitted with the diagnosis of “‘idiopathic
epilepsy”’, of whom 15 died. In spite of the fact that admission is restricted to
the more serious types the death-rate was a mere 1,07 per cent. The majority
of the fatalities occurred in status and only two were the result of accident,
i.e. less than half of 1 per cent. But if we are to judge by the figures of the
Registrar-General’s Review for England and Wales (the year selected being 1925)
epilepsy is a surprising second on the list of killing (nervous) diseases, as the

Table 4. Deaths attributed to Nervous appended Table shows.

Diseases (England and Wales), 1925. T}‘le 'mixed character 9f these
T — descriptive terms for ‘‘diseases’,

Disease deaths (male  however, is so absurd as to deprive

and female)  them of any precise significance; and

Cerebral apoplexy . . . . . . 97031 no information can be gleaned from
Epilepsy . . . . . . . . .. 2193 the figures on the all-important
ﬁarqus_is_ .......... 7‘1)‘(8)21)2 nillatt?r olf the pa}t;hological basis of
eningitis . . . . .. ... the “epilepsy” that is declared to
gzﬁe;i{ipfggggz Of'tlfe .ms.&ne ﬁ’gg be only less fatal than “apoplexy”.
Cerebral tumour . . . . . . . 1035 ete. But the Review shows also that of

these 2123 epileptic deaths as many
occurred between the ages of 70 and 75 as between 10 and 15; and that
more patients live to over 60, eventually to die of their affection, than succumb
below the age of 20. Though the numerical data are rendered suspect by failure
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to differentiate the “‘epilepsy’” to which they refer, at their face value they
assuredly do not support traditional views still obtaining currency, and might
be taken to suggest that the subjects of the affection may live as long as any
one else.

A closer analysis of the fallacies underlying statistics on the mean age at death of
epileptics, and of mortality tables dealing with the condition generally, will be found in
my article! on epilepsy and life assurance.

6. A final question merits passing notice, since to it also an answer is some-
times demanded; what is the chance of epilepsy developing in a member of a
family marked by epileptic ancestry ¢ This possibility is contingent on a number
of factors and no ready reply can in fairness be expected; but since some 75 per
cent. of “idiopathic’’ cases have already developed symptoms by the age of
21 the prospect thereafter is distinctly in favour of freedom and increases with
the years. That is to say, the chances are greatly against its appearance later
(as much perhaps as 50 to 1) if the person concerned has been immune to the
age mentioned.

Treatment.

A humiliating chapter in the history of medicine might be written on the
vicissitudes of epileptic treatment from the earliest times, when CELSUS saw
patients drinking the blood of wounded and dying gladiators, to the present
era of enlightenment, when “‘cures’” as empirical and irrational are still being
vended in the medical market place. There is scarcely a substance in the world,
as SIEVEKING declared, capable of passing through the gullet of man, that has
not at one time or another enjoyed the reputation of being antiepileptic. In
HENNING’s bibliography of 1798 no less than 152 pages quarto are filled with
reference to treatment alone; by 1852 HERPIN could say discouragingly that
epilepsy is “une affection pour laquelle on a tout essayé, tout vanté, tout dénigré.”
The unbelievable variety of therapeutic agents experimented with testifies much
more to human ingenuity than intelligence; nail-parings of hands and feet were
recommended to the eighteenth century patient for their efficacy in the falling
sickness?, yet only a few years ago there came into my hands a pamphlet extolling
the magical properties of a bot-fly infusion.

But the source of therapeutic failure is clear enough; the epileptic fit is the
expression of normal nervous activity increased to a morbid degree, self-perpetuat-
ing by repetition; and since discharge is followed by return to a normal cellular
state the core of the problem is to reduce excitability without at the same time
injuring normal function. Hence little surprise need be felt at the monotonous
regularity with which curative efforts have been defeated, though now at length
the future has become more promising.

1. Prophylaxis. Contributory factors rendered active by trauma at birth
might be made less prevalent by better obstetrical practice, and others tend-
ing to initiate convulsions in the predisposed can be neutralised by suitable
hygiene, including removal of manifest causes of irritation such as have already
been mentioned. Perhaps some day eugenics will enact a more imposing role in
preventive medicine by reduction or suppression of congenital nervous defects.
The hygiene of the mind, too, must not be overlooked when there is reason
to suppose a potential cause of mischief lurks within.

Whether transmission of epileptic tendencies should be controlled by for-
bidding marriage to members of epileptic stocks is an extraordinarily compli-
cated question incapable of any stereotyped solution. In themselves, marital

1 Brit. med. J. 1 (1927).
2 Ana of Medical Literature, Vol. 3, p. 120 (1825).
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relations are without influence on the development of fits; as we have seen,
pregnancy may or may not modify their course, if already occurring, and may
or may not precipitate them in a predisposed subject. As regards the matter of
children, however, a number of considerations have to be reviewed. Briefly,
when there is evidence of cryptogenic epilepsy in direct or indirect line of descent
the possibility of its reappearing cannot be ignored. Although due emphasis
has already been laid (p. 62) on collected data refuting common and exaggerated
views of epileptic heredity too little known of human inheritance for an accurate
forecast in any given case. My practice is to ascertain all the germane familial
facts and to express an opinion in frankness; if the evidence points to trans-
mission of nervous or mental disease in general, or of epilepsy in particular,
the problem solves itself, and the proposed marriage is stated to be inadvisable;
if the hereditary factors appear of minor potency, and the previous history
of the individuals concerned is unimpeachable, then the decision can be left
to them (as indeed it must always be) but the chances are declared to be in their
favour. The physician is often compelled to adopt an agnostic attitude and to
leave the situation at that. He is aware that hereditable conditions sometimes
seem to arise de novo in embryonic tissues, without proof of actual inheritance,
in which case risk of epileptic development may be involved, yet none, so far
as can be seen, of epileptic transmission.

It is scarcely needful to point out that the discussion applies solely to crypto-
genic epilepsy — as would appear, a slowly diminishing class. For all types whose
causation is obvious or presumptive no anxiety on the score of possible trans-
mission should be entertained. Acquired characters (to which those of known
epilepsy belong) do not reappear in a succeeding generation.

2. Immunity. Epileptic manifestations are sometimes controlled by nature’s
own methods. This feature has engaged surprisingly little attention, though
the Father of medicine oberved two thousand years ago that intermittent fever
replaced or mitigated epilepsy, whence the adage ‘Quartana epilepsiae vindex
appellatur”. More than a century ago EsQUIroL commented on diminution
or disappearance of fits in the course of “accidents fébriles”; this was noticed
during an epidemic of measles at Bicétre (BOURNEVILLE and BONNAIRE), at
the Salpétritre (SteLas), in the course of a typhoid epidemic (BOURNEVILLE);
GowERs quotes the case of a child (“with strong inheritance”) who suffered
from fits to the age of seven, when they ceased during an attack of typhoid and
did not recur till 27. Scarlatina is mentioned by TURNER as having a similar
effect. In my own experience measles and chickenpox have sometimes produced
noteworthy amelioration continuing long after the illness.

Older authors, also struck with the favourable influence exerted by febrile diseases,
had advocated the establishment of malaria or erysipelas to cure epilepsy long before the
idea was applied to general paralysis (cf. HaMmoNDp, LENOIR).

No attempt at explanation seems to have been made, however except by
HagrEg, who believed the pyrexia dilates the bloodvessels generally, thus inducing
a beneficial effect; he also quoted a case of GARROD’s in which recurrent epilepsy
of 30 years’ duration ceased entirely after the development of attacks of acute
articular gout. This remarkable circumstance can be properly accounted for
on humoral lines, but that pyrexial vasodilatation represents the mechanism
of exanthematous arrest does not appear probable. The subject deserves further
study from both clinical and experimental sides.

3. General Hygiene. Common sense will lead to painstaking scrutiny of
the patient’s mode of life, with a view to correcting irregularities or faults. On
the physical side, he should be allowed to take his share in games and recrea-
tions even at some little risk, unless clear evidence of deleterious effect is forth-
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coming. The salutary and bracing effect of being considered a normal person
must be balanced against the danger (should it be present) of aggravating attacks
by undue muscular exertion. He should not be denied the pleasures and indul-
gences of youth except when the nature of his case makes it imperative to forego
them; he should then substitute regular exercise under supervision or in the
quiet of home. Even swimming, riding, cycling, etc., need not be vetoed if prac-
tised in moderation with some companion. Skin, kidneys, and bowels must
be kept in order with unfailing attention; a good physique must be promoted
in every possible way, faulty postures adjusted, deep breathing enjoined, and
the circulation prevented from becoming sluggish. In a word, to secure a healthy
body and actively functioning systems is one of the prime aims of epileptic
hygiene.

On the mental side nothing should be done that is likely to sow, in a sensitive
mind, the seed of inferiority. Wherever possible, the patient should be retained
a useful member of society; discouragement must be eschewed and optimism
fostered. The necessity of avoiding emotional stress or excitement is self-evi-
dent. Such aptitudes as he possesses for any intellectual pursuit are to be utilised,
and an atmosphere of normality sedulously cultivated. His thoughts should
be diverted from the apprehensiveness fatal to improvement; on the other hand,
if frank discussion of the nature of his case is believed desirable, or if experience
of an affective kind are found to have been instrumental in its onset, no hesitat-
ion should keep the physician from taking the patient into confidence and
explaining in what way or ways the latter can help himself.

As a preliminary to this regimen of physical and mental hygiene it will always
be essential to ascertain (1) whether any particular abnormality of mind or
body is acting as a precipitating cause, and (2) whether any combination of cir-
cumstances seems responsible for individual fits. A search for the first of these
will entail complete physical examination and suitable psychological question-
ing, nor should any stone be left unturned in the hunt. The chance should
be seized at the onset, before a meural habit is formed. Universal experience
condemns the attitude of mind that is satisfied with the euphemism. of ‘‘nerve
faints” and a statement that the patient “will grow out of them’’. The golden
opportunity for correction of contributory elements comes at the beginning;
airy promises of arrest on completion of some physiological period ignore the
fact, as has been truly said, that one of these may be death itself. Of equal value
is careful enquiry with a view to detecting any immediate excitant, or excitants
acting in unison. Not infrequently patient or parents have already observed
something that “seems to bring the fit on” ; it may be injudicious feeding, violent
exercise, constipation, physical fatigue and the keeping of unusual hours, or
recurring anxiety, emotional strain and so forth. Whatever the tale, it should
be attentively listened to, and if credence be justified a line for future treatment
may be indicated. In numerous examples, however,no hint of a possible immediate
cause can be gleaned.

The question of education and avocation is often brought before the practi-
tioner in the hope of guidance on a difficult matter demanding no little thought.
Many points have to be considered; the patient’s age and sex, mental capacity,
tastes and inclinations have to be borne in mind, together with the type of case,
the stage it has reached, and some estimate of its probable course. Broadly
speaking, mental exercise is as wholesome as physical, and any idea of its
“injuring the brain” can be brushed aside. Indeed, neglect of ordinary educat-
jon will only serve to impress the patient (if of normal endowment) with the
suspicion of his being in some way ‘‘different’’ from others, a harmful conception,
to be studiously avoided. Moreover, it is only right that he should be fitted
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for his station in life as far as is practicable, since his future may be prejudiced
owing to such neglect if the infirmity should turn out to be not merely moderate
but actually curable. Some epileptics are ineducable and unemployable from
the beginning; for many more, the comparative ease of an epileptic colony,
with its graded occupations and opportunities of self-expression, at different
levels, is welcome; but the great majority are not so handicapped as to require
this seclusion, and choice of some suitable life-work may be perplexing.
General principles must influence decision. Practical wisdom suggests preference
for an out-door employment, one not calculated to involve risk or danger, or
some sedentary calling to which the same remark applies. In-door occupations
have a disadvantage owing to the possible absence of fresh air. A successful
living can often be made on the land, chicken- or bee-farming, fruit-growing,
gardening, etc., being among the pursuits chosen.

4. Diet. The dietary of the epileptic has been a happy hunting-ground for
empirics and charlatans ever since the Hippocratic era, but evidential proof
of its influence on fit production is as a general rule conspicuously absent, with
one or two exceptions, to be noted presently.

A bland, simple, easily assimilated diet, sufficient for the requirements of
the person concerned, neither excessive in quantity for any one meal nor hurriedly
eaten, summarises the food question. Exclusion of meat, however, is widely
ordered, and of animal food as a whole, without either clinical or experimental
justification. Researches by WEEKS et al. on the comparative effect of high
and low protein diets were inconclusive, like those of GoweRrs long ago. Allu-
sion has been made (p. 46) to the lack of evidence for abnormal protein meta-
bolism in persons subject to fits, and to the equivocal results of protein sensiti-
sation tests. Only an occasional patient is benefited by meat restriction, or by
omission of some food article capable of inducing allergic phenomena; in a
few cases (as has also been mentioned) increase of anti-proteolytic ferments
can be demonstrated. Despite the paucity of pertinent data, empiricism has
resorted to injections of peptone (MILLER, AULD, EDGEWORTH, etc.) and of
milk (WEIDNER, SCHWARTZ, and others) without any unambiguous results
being gained. Another form of protein injection, antirabic vaccine, employed
by OssorkiNn and OCHSENHANDLER, HorosHro, MIL1zYN, is claimed to have
been beneficial.

Of none of these have I had personal experience, nor of another foreign protein, viz.
rattlesnake venom (crotalin) vaunted by SpANGLER and FACKENHEIM, but condemned by
TroM, RUSSELL, JENKIN and PENDLETON.

A dietary for which plausible claims have been made is one from which
common salt is excluded (Tourousk and RicHET, BaArLiNT, TURNER, etc ). Its
rationale is based on the theory that chloride increases nerve-cell irritability,
though clinical experimentation has proved rather unconvincing (WEEKs et al.,
SHERRILL, LENNOX and ALLEN). A salt-free diet lowers chloride concentra-
tion in the blood and sometimes appears to diminish fits (FREUDENBERG, VOLL-
MER). During interparoxysmal periods chloride (inter alia) keeps within normal
limits (see p. 48), but aggravation of the epileptic tendency by its increase
ought not perhaps to be denied, especially since intravenous injection may cause
tetany in animals (LENNoX and CoBB).

Fasting as a method for treating epilepsy has often proved of striking if tem-
porary value (GEYELIN, GoLDBLOOM, GAMBLE et al., MORIARTY, SCHOU and
TEGLBJOERG, LENNOX et al., LENNOX and CoBB, KARGER, and others). Itsdisad-
vantages are manifest, viz. the discomfort it entails and the limited period for
which it can be indulged. The procedure is accompanied by decrease of protein
and basal metabolism, retention of uric acid, low blood sugar, absence of salt,
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removal of water from the tissues, and presence of acidosis. To decide which of
these several factors may be chiefly responsible for the beneficial results has
provoked much discussion, owing to the number and complexity of the processes.
In the opinion of some, the action of fasting is really a triple effect of high fat diet
(from the patient’s own tissues), salt starvation, and acidosis (owing to reduction
of plasma bicarbonate) ; others lay stress on the attendant dehydration and drain-
age of water from extra- and intracellular sites. Whatever be the exact mecha-
nism (probably more than one is involved) the clinical usefulness of the method
cannot be gainsaid, but its applicability must always be rather restricted.

Closely related to the question of fasting is that of the merits of a kefogenic
diet. If the value of starvation as a check to epileptic development can be at-
tained by a less uncomfortable method, based on similar metabolic changes,
the advantage must at once be apparent. Fasting corresponds in reality to
a highfat and low carbohydrate diet, and this is known as a ketosis-producing
combination.

Ketosis is a form of acidosis. The ketones are fS-oxybutyric acid, diacetic acid, and
acetone; these acid substances, produced in a number of ways, appear in excess when fats
are insufficiently ‘‘burned” owing to lack of carbohydrate available for the purpose. Fat
is largely ketogenic, carbohydrate the reverse. Ingestion of the latter soon reduces and
stops formation of ketones. (The word is merely shortened from acetone, which is one
of the ketone bodies.)

A large number of clinical experiments have been conducted on ketogenic
lines, especially in children (WiLpER, PETERMAN, HELMHOLZ, TALBOT et al.,
Bringe and IoB, VoLLMER, McQUARRIE and KErTH, TALBOT and MORIARTY,
etc.). The chief reason why the diet has hitherto proved more satisfactory in
young people than in adults is that ketosis can be produced with greater readiness
in the former on a low ratio between ketogenic (fat) and antiketogenic (carbo-
hydrate and protein) foodstuffs. A 3 :1 or 4 : 1 ratio causes sufficient ketosis
for the desired effect.

As with fasting, the manner in which the dietary acts favourably on epilepto-
genesis has not yet been fully elucidated. Some observers attach most import-
ance to the acidosis, others to removal of surplus extracellular fluid from the
tissues. The superiority of ketosis over starvation resides in the length of time
it may be practised; its disadvantage is that the body eventually becomes ad-
justed thereto, plasma bicarbonate returns to a normal level, and seizures reap-
pear even with ketone bodies recoverable in the urine. A combination of the two
procedures has its value, fasting for some days, or a week, being followed by
resort to a ketogenic diet. As an emergency method, the former can be recom-
mended, e. g. to tide the patient over a difficult time, when status may appear
imminent.

TaLBoT’s book contains all necessary information on caloric requirements in the matter
of ketogenic-antiketogenic balance, with numerous menus suitable for children; others are
supplied by BrAIN and STRAUSS.

5. Medication. Sedative treatment by means of drugs is an obvious method
for controlling epilepsy, purely symptomatic though it be.

a) First place must be assigned to bromide, introduced by Locock in 1857.

It is not mentioned by HERPIN (1852), whose favourite medicaments were oxide of
zine, ammoniacal sulphate of copper, and zinc valerianate. Early records were published
by WiLks, RocErs, RamskiLL, HUuGHLINGS JACKsoN, MCDoONNELL and especially by
DuckworRTH WiLLiams (1865). After that date references are abundant.

The medicinal value of salts of bromine in reducing or abolishing the tendency
to seizures needs no exposition; they were for years the sheet-anchor on which
everyone relied, and if today their use has perhaps become less constant the
sterling properties of the drug have in no wise altered.
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Little enough is known of the precise way in which bromide acts on nerve-
cells, or indeed, whether it may not produce its effects by rendering the walls
of cerebral capillaries more permeable. According to GARTNER, in experimental
poisoning by sodium bromide its localisation in glial cytoplasm can be detected.
Many years ago HueHLINGS JACKSON surmised that the efficacy of the bromides
might be due to their replacing the more common chlorides of the body. Proof
of his theory has been long in coming, but evidence that decrease of chloride
intake enhances the usefulness of bromide medication has frequently been obtain-
ed in recent times (cf. ULRICH and see p. 76 above).

The chemical serves in the great majority of cases to diminish the frequency
and mitigate the severity of epileptic seizures of all kinds; for a smaller number
it seems to achieve a cure, in the sense that eventual omission is not followed
by a relapse; at the other end of the scale are those which remain uninfluenced.
Choice of salt matters little, nor does any advantage accrue by a mixture of
bases, to which numerous prescribers seem partial. If good results depend solely
on the amount of bromide present lithium and ammonium salts should be found
most efficacious, for their percentage of the halogen is 92 and 81 respectively,
that of potassium bromide being 67, and of sodium bromide 57. But clinical
observation confirms the superior merits of the last two, though on occasion
one salt or another appears to answer best in a particular instance without
reference either to its base or its bromide content.

The dosage selected varies with the nature of the case in regard to severity
and frequency of attacks, and the age of the patient. Rarely if ever is a daily
administration of more than 60 grs. desirable; satisfactory results generally
follow a morning and evening dose of 25 grs., which is usually well borne. On
the whole, there is a tendency to overdo the necessary amount, but the effect
should not be dissipated by inadequate quantity for a single dose ; in other words,
15 grs. twice a day may well be preferable to 10 grs. thrice. Further, common
sense suggests the advisability of seeking to concentrate on that period of the
twenty-four hours (if such there be) which is most likely to witness attacks;
hence for nocturnal cases a single dose on retiring often proves efficacious,
for morning cases a dose at night and another on waking but before rising. The
principle is manifestly capable of extension; in respect of fits at the catamenial
flow the daily dosage should be increased or if necessary doubled for some days
beforehand. In all such matters each patient must be considered individually,
and a careful record kept of the response to treatment. Systematic administra-
tion is imperative, and this can often best be secured by restricting it to twice,
or once, a day; neglect of so simple an undertaking is fatal. Every out-patient
physician knows the old story of relapse from failure to continue regular treat-
ment. Once a good result is obtained, the paroxysmal “habit” counteracted and
intervals of freedom lengthened, or actual arrest seemingly effected, the amount
can be lessened by degrees; the safest way at first is to reduce total but not
separate dosage, e. g. ordering the medicine twice a day instead of three times,
then once, then on alternate days, and so forth. Decision on the exact point in
the course of a case at which diminution should started must rest with the
observer and no hard-and-fast rules can be laid down; it is always preferable
to err on the side of delayed reduction, for premature curtailment of a medicinal
regime not only invites relapse but in some peculiar way often impairs the efficacy
of the original dosage when it is again adopted. I have for a very long time made
it a practice not to begin graded withdrawal until two years have passed in secu-
rity, and have sometimes been impressed by the unwillingness of the patient
to accept a proposal for even moderate decrease.
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Undoubtedly those cases respond best to bromide that best tolerate its
long-continued use. If judiciously administered, no complication need be feared ;
but when the total amount is too high symptoms of bromism may develop,
in the shape of mental dullness and apathy, loss of memory, and general slug-
gishness of the functions of the body — in particular, a stagnant circulation with
cold and blue extremities. Bromide acne sometimes covers face and back,
its apparition being attributable more to drug impurities and personal idiosyn-
crasy than actual dosage. It can be obviated to a large extent by the use of ar-
senic in the bromide mixture; if rather inveterate, it should be treated with
sulphur ointments or by resort to vaccine methods!. In a comparatively small
number of cases bromide is badly tolerated from the outset and becomes harm-
ful when pushed; the patient’s well-being is upset mentally and physically,
without compensatory improvement in respect of control of attacks. Under
such circumstances other methods must be chosen. The confirmed epileptic,
too, does badly with the drug; its effects are then procured only at the expense
of serious toxic and other untoward symptoms. But if a “bromide life’’, as it may
be termed, has been lived for years, unwise reduction with a view to bettering
the patient’s general condition may only serve to incite development of status.

Although major epilepsy responds well in average examples to bromide
administration, greater difficulty is often experienced with the minor variety,
for which, accordingly, other medicaments may have to be tried.

Combinations of the drug with other sedatives are much in vogue; some
of the latter will be mentioned presently.

There are many preparations (secret or otherwise) on the market whose staple ingredient
is simply one or other salt of bromide. They include bromocarpine (potassium bromide and
pilocarpine), bromipin or brominol (bromide and sesame oil), bromalin (hexamin ethyl
bromide), GELINEAU’s dragées (potassium bromide, antimony arsenate, and picrotoxin),
sedobrol (sodium bromide and sodium chloride), ““ozerine” (potassium bromide and ammonium
carbonate), ‘“TRENCH’s remedy’”’ (potassium and ammonium bromide), etc. Of all those
(not “secret””) which I have tried the dragées of GELINEAU have seemed the best; they are
in solid form and convenient for use, while the total dosage can be suitably modified by
taking more or fewer.

b) Luminal (phenyl-ethyl-barbituric acid), introduced in 1912 (its French
equivalent is gardenal) was at first thought likely to supplant bromide as a
remedy of choice, though it is not its equal in general applicability; luminal
sodium is soluble and has proved in personal experience as efficacious as the
original. The same principles should be observed as in the case of bromide; an
endeavour should be made to concentrate on the times when fits may appear,
and the effect should not be weakened by too small and too frequent doses. In
general, it is best to commence with say half a grain of the sodium salt morning
and evening, increasing to three-quarters or one grain if desirable; three or four
grains in the 24 hours should represent a maximum. On the whole, major epi-
lepsy responds better to luminal than the minor form; other types and variants
also do well with it, especially perhaps those of the epileptic borderland and cases
with mental symptoms. The drug is often serviceable, also, in conjunction with
bromide (luminal sodium is incompatible with the ammonium salt), or borax,
or other sedatives used for epileptic treatment.

Its advantages (apart from tablet form and convenient bulk) are comprised
in the absence of mental depression and lowering of somatic function when ex-
hibited for a long period; disadvantages include the comparative ease with
which tolerance is established. Its effective dose, also, is not far removed from
the toxic dose, since scarlatiniform and other rashes appear with some readiness;
vertigo, ataxia, and either restlessness or torpor and stupor may develop if the

“Cf. Taylor, Brit. med. J.2 (1913).
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drug is pushed too far. The risk of sudden stoppage is the same as with bromide,
viz. abrupt increase of fits.

According to personal experience luminal acts best in mild and moderate
epilepsies, given alone; for more severe or semi-chronic cases its combination
with bromide or other sedative is advisable; and it appears to have least value
in serial types recurring at longish intervals.

The literature on the subject is lengthy; a few selected papers are those of Fucws,
DEercuM, SanNDs, GorrLa, TYLOR, Fox, DarRLING, RUSSELL BrAIN, JOHNSON, FRANKHAUSER,
Divry, VAN DER LOEFF and BARNHOORN.

¢) Other valuable if somewhat uncertain medicaments include borax (intro-
duced by Gowers) and some of its compounds. Sodium biborate in doses of
5—15 grs. twice a day or of 10 grs. thrice often proves very satisfactory for both
major and minor varieties either by itself or coupled with bromide or luminal.
In 1920 Prerre MARIE advocated treatment with the double tartrate of borax
and potassium; a dosage of 45 grs. in the 24 hours was recommended.
Borax serves well in traumatic and ‘“‘organic” cases also and no particular
disadvantages attach to ils use. Belladonna in union with bromide also merits
favourable mention ; to secure the best results not less than from 5 to 15 minims
of the tincture should be taken two or three times a day. At the National
Hospital it has long enjoyed a reputation in regard especially to petit mal;
five grains of sodium bromide and five minims of belladonna twice daily or
oftener, have frequently justified the confidence reposed in the combination.
Many other medicines have been given trials and some on occasion seem to
benefit the patient e. g. zinc oxide, iron, digitalis or strophanthus, calcium ; opiates
and hypnotics generally fail to exert any particular influence. Dialacetin, how-
ever, praised by CUSHNY as superior to luminal, occasionally procures relief
(Harr, WORSTER-DROUGHT) ; representing a combination of dial with allylpara-
cetaminophenol, it has been given with advantage in cases of nocturnal epilepsy.
Little attention has been paid to mitroglycerine, whose effect is commonly dis-
missed as inappreciable ; but I have been impressed with its usefulness in selected
cases, notably those for which bromide has been taken over a number of years.
On theoretical grounds it should prove of value for minor attacks resembling
faints, and I have found it so in practice; in visceral fits, too, it is remarkably
helpful, being in point of fact almost a specific; given in the form of liquor
trinitrini, combined with liquor strychninae and a small dose of sodium bromide,
it can be strongly recommended.

No useful purpose would be served by further comment on the list of drugs
vaunted at one time or another; all must stand the test of experience, and if
those which have successfully done so can be numbered on the fingers of one
hand we should always be prepared to institute empirical treatment (in the ab-
sence of etiological knowledge) with any alleged remedy until failure compels
us to discard it.

6. Symptomatie Treatment. During an actual seizure of majer type nothing
can be done except to loosen the clothes at the neck for freedom of respirat-
ion, to obviate accident by a quick consideration of the circumstances and
the use of common sense, to prevent tongue-biting by insertion between the
teeth of any suitable object at hand, cork or indiarubber being preferable to
harder materials. The patient should be allowed to sleep his attack out, nor is
any stimulant requisite. In the case of fits preceded by an aura of measurable
duration the possibility of arrest always presents itself. Jacksonian convulsions
can sometimes be curbed, and their onset checked, by gripping the part involved,
by a ligature tied firmly round the segment in which they begin, or by forcible
extension of a limb that is flexing; in the former instance a piece of tape can be
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left in situ, ready for an emergency. Blistering in a circle round the segment
first affected has had its advocates, as a kind of “permanent” control, but this
can be more rationally effected by ascertaining the cause of the Jacksonian
fits and dealing with it. When aura and convulsions are of a more general kind
a powerful or violent stimulus may so influence the sensorium as to inhibit
the commencing discharge; smelling salts may be applied to the nostrils, or
amyl nitrite inhaled; GowERS mentions chewing a piece of ginger, and NoTH-
NAGEL advised swallowing a mouthful of common salt. No allusion to the merits
of alcohol in this connexion has come under my notice; considered taboo for all
epilepsies, it has within my knowledge proved a valuable means of warding
off a fit in more than one case. A patient whose attack seemed to ‘“work about
him”” before its actual evolution was always able to arrest it by a glass of beer,
and another, by a tablespoonful of whisky; the influence of alcohol in dilating
capillaries and stimulating cardiac action deserves bearing in mind. Epileptic
subjects occasionally discover some or other precedure for themselves; in one
instance an epigastric aura was never followed by an attack if eructation could
be brought about; in another, immediate getting out of doors sufficed.

The treatment of status epilepticus depends to some extent on the particular
circumstances inducing it. Should it have followed omission of bromide or other
sedatives the natural remedy is to institute such measures without delay; but
if it develops in spite of appropriate medication little benefit will be derived from
massive increase.

When status is threatened, it may sometimes be averted by the use of bromide
and opiates in combination; the prescription of CLARK and ProuUT can be recom-
mended for the purpose, composed of tinct. opii m. 5, potass. bromid. grs. 25,
chloral hydrat. grs. 20, and liq. morph. sulph. m. 60. It is administered by mouth
or rectum and repeated in two hours. Should the condition have supervened
because of premature abandonment of sedation, large doses of bromide and choral
must be tried; 60 grs. of the former may be combined with 20 or 30 grs. of the
latter for rectal administration every four or six hours. Other means of controlling
the convulsions should however be sought; hypodermic injection of luminal
sodium (grs. 1—3) in a freshly prepared solution can be approved (cf. KIMBER),
and bromide (10 per cent.) may be utilised in the same way. Repeated drainage
of spinal fluid by lumbar puncture is also serviceable, and instillation of bromide
solutions by the same route has sometimes appeared to assist. Hypodermics
of hyoscine hydrobromide (gr. 1/75 or 1/50) repeated within an hour or two,
are a useful adjunct on occasion; paraldehyde! in doses up to 8 dr., mixed
with an equal quantity of olive oil and given per rectum, is another sedative
worthy of trial. Chloroform inhalation is of course only a temporary expedient,
but may be resorted to at an early stage, not later; oxygen inhalation, too, may
be applied with advantage. Venesection and injection of saline can be performed
in the robust.

In all cases, undue depressant effects must be combated by the utmost
support to the strength of the heart and body generally, for which strychnine,
digitalis, and alcohol may be required, and by careful attention to food and
drink, nor must diuretics and cathartics he overlooked. Plain nourishing liquids
should be given by nasal tube from the outset.

7. Surgical Treatment. Any surgical treatment applicable to the epilepsies
has hitherto concerned mainly, though not solely, the collateral pathological
states found from time to time in connexion therewith. When fits constitute
the incidental accompaniment of such varieties of cerebral lesion as may be

1 Cf. Collier. Lancet 1928 1.
Handbuch der Neurologie XVII. 6



82 S. A. Kinnier WiLson: The Epilepsies.

amenable to surgical skill it is proper to deal with these accordingly in the ex-
pectation of effecting a cure, or at least relief. But for those of cryptogenic
character the question of operative interference, if it is to be raised from the
level of sheer empiricism, must be decided by reference to the mechanism of
production of fits, and only after knowledge of their precise determinants has
been gained. Whether that stage has yet been reached can hardly be stated posi-
tively, though we must allow that at the present time we are better aware both
of what goes on during a fit and of what pathological conditions result from
or are combined with frequent attacks than were those of an older generation.

a) Trephining, an ancient remedy, can have no justification if it is proposed
with a view to relief of intracranial pressure, for, as is recognised, epilepsy of
unknown origin is not accompanied by such a state in any permanent fashion.
On the other hand, as we have seen, oedematous conditions of meninges and brain
not infrequently are associated with chronic epilepsy, and if these can be removed,
or at least alleviated, by opening the skull and incising the membranes the operat-
ion may be thought to possess a modicum of virtue. In 1911 a series of 20 cases
of the kind, in which craniotomy was performed and ‘‘fenestration” produced
were reported by ALEXANDER and encouraging results claimed. He chose other-
wise intractable cases and in every instance noted oedema of the pia-arachnoid.
Analogous measures have been adopted by others before and after him, notably
KocuER and DaNDY, but the method, however palliative, has never been viewed
with much favour.

Dehydration, however, can be accomplished by resort to a simpler and differ-
ent technique. TEMPLE FAY has published his findings in a series of 22 patients
in whom active dehydration was effected by magnesium sulphate, intravenous
glucose, spinal drainage, and restriction of fluid intake. So far as concerns
the last of these, liquid allowed in the 24 hours ranged from a minimum of
six ounces to a maximum of 18. His cases were observed for a period of two and
a half years, and favourable results accrued. The procedure is based on a sound
theory but in practice it is not a little unpleasant and requires faithful coopera-
tion on the part of the epileptic. Further clinical research along the same lines
is desirable, for in other hands control of the water-balance factor by similar
means has not apparently been beneficial.

The question of trephining in traumatic epilepsy should be influenced by two
considerations; firstly whether there is clinical or clinico-pathological evidence of
a focal origin for the fits and secondly whether the lesion consequent on opera-
tion is likely to prove less of an irritant than the original one. Vague histories
of a blow or fall on the head are insufficient for practical purposes unless sub-
stantiated by clinical proof of local abnormality in the shape of aura or commenc-
ing spasm; but when the type of fit manifestly belongs to the JAcKsonian class,
or though generalised reveals by its initial phenomena the cortical site of the
discharging lesion, the matter of exploratory operation should be seriously dis-
cussed. Researches alluded to in a previous section have shown conclusively
how meningo-cortical cicatrices slowly contract and exercise a “pull’”’ on cerebral
tissues; but since a clean excision of brain substance is not followed by much
glial hyperplasia and cicatricial “pull” it is evident that the sequelae of injury
and of operation are not identical. In other word, the knife will not leave behind
it an irritant scar comparable to that of the trauma. There can be little doubt
that removal of the actual point from which convulsions start and radiate, small
though it be, has in a large number of cases been succeeded by enduring free-
dom from attacks. Similar considerations should guide decision in cases of chronic
infantile hemiplegia distinguished by persistent fits with local commencement;
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if they do not respond to accepted medical treatment the possibility of their
being caused by cystic arachnoid accumulations of fluid and being relieved
by operation should be entertained.

b) Excision of the cervical sympathetic ganglia, practised a number of years
ago, was based on the conception that vasodilatation of cerebral vessels would
follow thereby, so counteracting the anaemia inducing fits. Comparatively
encouraging results were reported by JoNNEsco and WINTER, the latter of
whom obtained arrest or improvement in 44 cases out of 122, a success just
as great as that of various other methods of treatment. In other hands they
have been disappointing, more or less (e.g. WAGNER), yet the effect of periarterial
sympathectomy of the carotid has definitely been beneficial (TINEL, BosoviTcH,
HirscH et al.). There can be no doubt that vasomotor control of cerebral arteries
is a physiological fact, or that alterations in vessel calibre accompany the pheno-
mena of the epileptic fit. Such circumstances throw new light on old ideas
of epileptic causation, and study of vascular-cellular relationships may yet
prove fruitful for treatment.

A suggestive experiment made by PENFIELD also becomes of interest in this
connexion. His case was that of a boy who suffered from generalised attacks
and in whom periarterial sympathectomy of the right carotid and vertebral
arteries was performed, with the result that convulsive movements thereafter
were strictly confined to the right side of the body, the left being free. Further
investigation along similar lines may prove very informative.

8. Psychotherapeutic Treatment. That psychoanalysis and psychotherapy
in general should have left epilepsy severely alone was hardly to be expected.
Attention has already been given to resemblances between some epileptic and
some hysterical fits, to induction of the former by affective stimuli such as com-
monly introduce the latter, to “equivalents’ of a psychical kind, and to poly-
morphic auras and other symptoms belonging to the psychical series. Involve-
ment of the mental level in epilepsy, at one phase or another, is apparent to every
observer. But whether such data justify the view assigning to the condition
a psychogenic origin, and one amenable to psychological treatment, is more
than dubious. Throughout these pages the evidence for the physiological basis
of epilepsy has accumulated to such a degree as to render suspect any other
hypothesis. It is impossible to regard with patience the assumption of STEKEL
that the tongue-biting of the convulsed epileptic is not accidental but the ex-
pression of his unconscious longing to bite and to see blood, or any of the numer-
ous other “meanings’ attached to the crude phenomena of the major seizure.

To me at present it seems that the proper attitude to adopt is to accept
psychical factors initiating fits as only one among several classes, and to deal
with them as with any other inciting causes, i.e. by removal where possible.
Should such removal be accomplished by psychological methods it will be a
gain to the patient, and eminently justifiable; but the physiological problems
of the fit are untouched by psychotherapy.

Among those claiming good results by methods of the kind are Rows and BoxDp, STEKREL,
PierceE CrLark, Graves, WirteLs, HEBERER. Others are cited in REDLICH’s article sub-
mitting the psychological theory to keen criticism.

If, in conclusion, a summary of present-day knowledge in respect of epileptic
causation and treatment may be attempted, it will embrace the general state-
ments that acidosis, dehydration, and oxygenation should be promoted; that
alkalosis, oedema, and lowering of oxygen tension should be avoided; that
recognisable excitants should be withdrawn or rendered harmless; and that
the irritability of the “‘charged” nervous system should be reduced by sedatives.

6*
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