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PREFACE TO SECOND EDITION.

THE author has reason to be pleased with the praise
bestowed upon the first edition of his book in this country
and in Europe. Translations into German and Italian have
helped to extend its teachings, and a French edition is to
appear shortly. Recent writers of text-books on Medicine
and on Pediatrics have made liberal use of it. It is evident
that the book has filled a distinct gap in medical literature.

In preparing the second edition the writer has endeav-
ored to reduce the size of the book without lessening its
value as a special treatise on the nervous diseases of chil-
dren. He has omitted the chapters on Anatomy and
Physiology, the subject matter of which can readily be
found in the text-books of Dana, Gowers, Starr and Oppen-
heim. All detailed histories of cases and all bibliographies
have been omitted. The names of authors have, however,
been inserted in the text to give credit for work done,—
a bit of justice which a writer should be happy and ready
to do to others.

Every chapter has been carefully revised and much new
matter has been introduced. A comparison of the two
editions of this book will show that important advances
have been made in Neurology and the allied sciences with-
in recent years.

The author wishes to express his especial thanks to his
publishers for their interest in this new edition, and to
Dr. Alfred Wiener, of this City, for his assistance in pre-
paring the index.

21 EAST SIXTY-FIFTH STREET.
Sune, 1gos.
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THE NERVOUS DISEASES OF CHILDREN.

CHAPTER 1.

INTRODUCTION—METHODS OF EXAMINATION.

THE nervous system of the child is subject to many dis-
eases. Some of these are identical with the nervous dis-
orders of tne adult; others are peculiar to the early years
of lite.

The brain and the spinal cord do not attain their full
development until months and years after birth, and even
the peripheral nerves do not exhibit all their normal func-
tions until the child is several weeks old. During this pe-
riod of incomplete development, the nervous system re-
sponds much more readily to morbid influences than it does
in later years. This is especially true of the brain. It is in
a state of irritability and instability, and a perversion of
functions may result from causes which would exert little
or no influence over the nervous system of the youth or
adult. Evidence of this is furnished by the behavior of a
child in fever. The irregular choreiform twitchings and
the delirium are often the outward signs of an unstable
cerebral state, while the unusual irritability of the brain is
proved by the occurrence of convulsions upon peripheral
irritation to which the adult brain would not at all respond.

In the early period of lite, too, hereditary affections of
the nervous system are frequently manifest, and morbid
psychic inheritance casts its shadows before. Inhibition of
normal development may occur at any period ; family affec-
tions are developed in the earlier years of life, and the
acute infectious diseases of childhood are often followed by
serious nervous disorders. 1f we add to these, diseases due
to traumatism, we have an array of nervous disorders equal
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to, if not in excess of, those that occur after the age of
puberty. Childhood is exempt only from the diseases due
to senile deterioration, and is relatively free from those due
to toxic agents, such as alcohol, metallic poisons, and syph-
ilis; but the effect of such diseases in the parent is exhib-
ited with cruel persistence in the offspring.

The diseases of the nervous system during the period of
incomplete development are to be the special subject of
this treatise. Before proceeding to the description of dis-
ease it will be necessary to adopt a correct

METHOD OF EXAMINATION.—First of all inquire into the
ancestry of the child. A reliable history of the physical
and mental condition of parents, grandparents, and other
relatives is of the greatest value in establishing a diagnosis.
The habits and the diseases of the parents should be care-
fully determined, for of the ills the child is heir to, not a few
are due to alcoholism, to syphilis, to epilepsy, to hysteria,
to psychic disorders of a parent. Next to heredity, en-
vironment plays the most important part; it is well, there-
fore, to inquire into the home surroundings, the manner in
which the child is watched and cared tor; how it has been
fed, trained, and educated.

The previous history of the child is next in order. In
every case inquire into the manner of its birth : whether it
was protracted or not; whether or not instruments were
used; whether the child was asphyxiated at birth or at
once began to breathe freely. Make inquiries regarding
the occurrence of spasms or convulsions; the time at which
the child began to take notice of things, to recognize parent
or nurse, to stand, to walk, and to talk. The occurrence of
other diseases, of the ordinary infectious diseases of child-
hood, of whooping-cough, of pneumonia, of scarlet fever,
of measles and meningitis, should be determined, and
one should never forget to ask whether similar nervous
conditions have been previously observed. Then proceed
to the

EXAMINATION OF THE PATIENT.—The art of making a
diagnosis by mere inspection has gone out of date, and is
cried down by many; yet I am willing to say that in fully
one-half of the nervous diseases of children the nature of
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the trouble can be suspected, if not made out, by a thor-
ough inspection of the child without putting a finger to its
body. I am notin favor of hurried examinations; on the
contrary, I wish to plead for the greatest accuracy in ex-
amining for details; but let the physician or student train
his powers of observation and his diagnostic ability will be
more acutely developed than that of the man who can never
even suspect a disease unless he has all his tools (percus-
sion-hammer, thermometer, @sthesiometer, electrodes) con-
stantly at his command.

In my lectures to students I insist that they shall study the general ap-
pearance of a child, and should not feel satisfied until they learn to recognize
_peculiarities of facial expression, of gait, and of stature ; to distinguish be-
tween the behavior of the normal child and the feeble-minded, between
spastic and flaccid palsies, and to determine by the peculiar deformity of the
foot or by the scraping noise which the patient makes in walking, which
group of muscles is affected. It is important from the history of the patient,
and from these general observations to get correct first impressions; these
first impressions are then to be confirmed by a careful detailed examination.

Never make a diagnosis unless the child has been wholly
undressed ; if this is not done a Pott's paralysis may be
taken to be a traumatic myelitis, or a neuritis may be mis-
taken for poliomyelitis anterior. Lay the child on a table
or on another person’s lap in order to get a full view of it;
of the relative size of head and body ; of the proportionate
development of arms, legs, and abdomen. Remember also
that the child has heart and lungs, liver, spleen, and intes-
tines, which, if diseased, may hold an important relation to
the nervous disorder present. In proceeding to a detailed
examination it is best to begin with the head, including the
face, then take up the upper extremities, the abdomen, and
finally the lower extremities.

The following scheme includes the more important points to be estab-
lished in the examination of a child ; the exact order of inquiry is subject to
slight modifications.

EXAMINATION SCHEME.

HEAD (Skull). —Size ? Shape? Symmetrical? Dolichocephalic ? Brachy-
cephalic? Fontanelles? Hydrocephalus? Bulging (Frontal or occipital) ?
Position of head? Stigmata of Degeneration (such as prognathism, de-
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formity of ears, hair-lip) ? Pain on percussion of skull? Mental condition ?
Speech? Sense of smell ? (use peppermint).

EvEes (Fundus).—Vision? Field of vision? Pupils? Light and ac-
commodation reflexes ? Ocular movements 7 Nystagimus (Lateral, vertical, or
rotatory) ? Is the cornea sensitive? Photophobia? Hearing?

FACE.—Symmetrical? Paralysis? Tongue? Taste? Deglutition?
Articulation? Sensation in face? Teeth ?

UrPER EXTREMITIES.—Are they equally developed? Position? Cir-
cumference of arm and forearm? Movements (of shoulder, arm, forearm,
wrist, fingers) ?  Paralysis? Tonus of muscles?  Are muscles atrophied or
hypertrophied ? Reflexes? Contractures? Electrical reactions? Sensation ?

SPINE.—Rigidity ? Lateral curvature? Kyphosis? Lordosis? Pain on
percussion ?

TrUNK.—Respiration? Sensation? Reflexes (Abdominal, Epigastric,
Cremasteric) ?  Action of muscles ?

LoweEr EXTREMITIES.—Are they symmetrical ? Circumference of thighs
and calves? Ability to stand? Romberg's symptom? Ability to walk?
Gait (Paretic, Spastic-paretic, Ataxic, Cerebellar) 7 Movements of individual
groups of muscles? Is child able to raise thigh? To flex and extend
thighs, legs, toes? To stand on tip-toes? To elevate toes, keeping heels on
ground ? Are muscles paretic or paralyzed, atrophied or hypertrophied ?
Electrical reactions? Reflexes (Knee-jerks, Ankle clonus, Babinski reflex,
plantar) ? Contractures? Sensation ?

VESICAL AND RECTAL REFLEXES?

Examination of the head of a child often gives us
valuable information. The normal head should be well
rounded and symmetrical. According to the age of the
child the size will vary. The average horizontal circum-
ference at birth (measured by a line passing from the gla-
bella around the occipital protuberance) is between 38 and
42 cm.; at the end of one year between 45 and 52 cm., and
in later yearsit may grow gradually to 56 cm. Any marked
departure from these measurements is abnormal, but heads
of tolerable size may be associated with deficient develop-
ment of parts of the brain. I have seen cases with normal
circumference in which the anterior defect was not evident
in the measurement in consequence of a slightly excessive
development of the occiput. A normal circumference is
also present at times, although the actual cranial capacity
may be very much diminished by a receding frontal bone.

The following table will give the chief measurements of the skull in chil-
dren ; some allowance should be made for the thickness of hair and scalp.
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New-born, End of 15t
|
[ M. F. M.
1. Circumfer-
ence, ... 340 34.0 $2.0
2. Binauric u-
lararc...| 2010 (20,0 25.5

3. Volume ... 385 to 4350 ...

. INaso-occi-
ytal arc.

. Maso-hreg-
matic arc.
Bre g matic
lamb. arc.

s

= R

20.0
7.7
6.0

yr.

F.

= m—

TABLE OF CRANIAL MEASUREMENTS IN CHILDREN.

15t to 7th yr. 10th year,

42.034to 46 ....| 49 | 47 |Takenaround

-----

Firc. r.—Craniometrical Lines.

glabella and
occipital pro-
tuberance.

27 |...vales.. Measured from
B to oppozite
ext. aud. mea-
tus,

ceean sl enas L3000, .. Volume is to cir-

cumiference as
1,350 is to 50
{in the adult).

{ Benedict and Peterson.)

The formula for the cephalic index is length : breadth = 100: x. An in-
dex below 78 is dolichocephalic ; 78 to 8c mesocephalic ; above 8o brachyce-
phalic. The facial length is determined by a line passing from N to lowest

part of chin.

Both halves of the head should be symmetrical. Asym-
metry occurs chiefly in connection with defective develop-
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ment of the brain and with early cerebral lesions. (Fig.
2.) The chief abnormalities of skull formation are as fol-
lows: Dolichocephalus, a long skull, the anterior poste-
rior diameter being pro-
portionately greater than
the transverse. Many new-
born children are dolicho-
cephalic as the result of
compression of the head
in the pelvic canal, but af-
ter a few days or weeks
£ e iethe th eadiis swel |Sronnd e
Fic. 2.—Asymmetry of Skull in a Male, aged Brachycephalic—the skull
Six Years. Right Hemiplegia from Birth. ¢ cshort in the antero-pos-
{Peterson. ) : - Py
terior diameter. The terms
microcephalus and macrocephalus need no further expla-
nation. *

Bulging of the frontal or occipital bones is important
as an indication of hydrocephalus. If there is a very con-
siderable increase of intracranial fluid the sutures may
be pushed asunder and can be felt distinctly through the
scalp. This same condition occurs in some cases of neo-
plasm. In passing the hand over the head the fontanelles
can be felt. The occipital fontanelle should be closed after
a few weeks, the anterior remains open until the tenth or
twelfth month. If it closes long before this period there is
premature ossification of the sutures; if it remains open
much longer, it is a probable sign of rickets.

After the examination of the head we may pass at once
to the inquiry into the mental condition of the child. Ac-
cording to its age we must ask whether it recognizes
its mother or nurse; whether it has learned to play, to
understand what is said to it; whether it begins to imi-
tate sounds, to articulate, etc.; in short, whether it shows a
normal awakening of the mind. In children a little more
advanced in years it is necessary to determine whether the
child is able to keep up with others of its age ; whether it
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* A few special terms have been in use for oddly shaped heads : Keel-shaped skull,
scaphocephalus ; triangular skull, trigonocephalus ; steeple-shaped skull, oxycephalus ;
obliquely deformed skull, plagiocephalus.
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has been able to acquire the ordinary rudiments of knowl-
edge. The physician should assure himself of these points
by a personal examination, and should not depend upon the
statements of parents and relatives,

A few extracts from Preyer’'s observations on his own
child will show what may be expected of a normal child at
different stages of its development:

DURING FIRST MONTH.—Recognizes difference between light and
dark objects (even on first day) ; follows with its eyes object moved slowly
before it (as early as eleventh day); begins to hear about the fourth day ;
recognizes sounds toward end of first month ; learns to distinguish between
bitter and sweet ; recognizes disagreeable odors; first tears on twenty-third
day during a crying spell; expresses displeasure by turning head away, by
shutting its eyes, and, of course, by crying ; begins to smile.

DURING SECOND MONTH.—Recognizes human voices and direction
from which sound comes; turns head toward low sounds; is quieted by
song ; smiles when music is heard ; recognizes its mother.

DURING THIRD MoONTH.—Moves arms, expressive of pleasure ; listens
attentively ; is able to support head a little ; uses definite sounds in crying.

DURING FOURTH MONTH.—Associated eye movements perfect ; stares
at new objects ; recognizes strange surroundings; reaches after distant ob-
jects; first attempt to sit upright.

DURING FIFTH MoONTH.—Recognizes strangers as such ; likes to take
hold of everything; stretches out its arms to be taken up; holds head
straight ; sits alone ; moves legs as if to walk; forms syllables,

DURING SIXTH MoONTH.—Distinguishes faces; stares at strangers ;
smiles, if smiled at; smiles with relatives, not with strangers; turns its head
toward a person leaving the room; begins to creep; * crows.”

DURING SEVENTH MONTH.—Follows objects dropping out of its
hands; recognizes its image in mirror with evident pleasure; points with
finger at pictures; purposive movements; associates persons and names:
extends hand when asked; articulates a number of different sounds in cry-
ing and in “ lolling to itself.”

DURING EIGHTH MONTH.—Sits upright when it is carried ; some chil-
dren attempt to stand and to walk.

DURING NINTH MONTH.—Begins to imitate tunes; laughs heartily;
begins to beg for things.

DURING TENTH MONTH.—Takes an intense interest in its food; rec-
ognizes parent after absence of several days; he begins to walk alone ; an-
swers questions by motions and indicates where certain things are.

DURING ELEVENTH MONTH.—Stands quite alone: pushes chairs:
makes first attempt to repeat sounds impressed upon its mind ; begins to
articulate its own name ; understands language fairly well.

DURING TWELFTH MONTH.—Imitates laughter of others ; stretches its
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arms out to enforce its demands ; improvement in walking and standing ;
looks at others attentively while they eat.

DURING FOURTEENTH, FIFTEENTH, AND SIXTEENTH MONTHS.—In-
dependent speech is acquired, and repeats spoken words easily; in seven-
teenth month may speak short sentences, using verbs; from this time on
there is steady improvement in memory of words and use of language.

At two years child may learn to repeat rhymes, to detect colors, ete.

If the mental condition of the child has been satisfac-
torily determined, the special senses should be examined.
“ Does the child see?” is a question often answered affirma-
tively by the mother, when a closer examination proves
that the child is totally blind. Mothers are easily deceived
in this, for the restless movements of the eyes in young
children are supposed to be purposive and part of the vis-
ual act. To test vision use a candle or a taper, and pass it
in front of the eyes at some distance from the head, so as
to avoid heat sensations, and note whether the child fol-
lows the light. Do not be misled by accidental movements
and avoid using rattles, for the child may turn its eyes in
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the direction from which the sound issues without seeing
the object. Use also simple substances of different colors.
A blind child will not notice an approaching finger until
the eyelashes have been touched.

It is a matter of still greater difficulty to test the field
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of vision. In very young children it may be altogether
impossible, but after a child has reached the age of five
months or thereabouts, it may be possible to make a rough
test of the visual field by passing objects from above and
below, as well as from the sides, into the visual field, and
noticing when the child begins to turn its eyes toward this

FIG. 5.—Field of Vision in a Case of Left-sided Hemianopsia. The Shading Repre-
gents the Blind Part: the Oval Outline is the Average Normal Field. (Gowers.)

object. The ordinary test as applied in the adult cannot
be employed for children until they have developed con-
siderable intelligence.

The condition of the visual field is often overlooked and the defects re-
ferred to are much more frequent than they are generally supposed to be.
An examination should be made in all cases of cerebral palsies, and in those
in which cerebral tumor is suspected.

In cases in which a very complex examination seems desirable, and these
are relatively few, special tests should be made for form and color. The
hemianopsic defects as they occur in tumors, and in cerebral palsies (first
described by Freud), the concentric limitations occurring in hysteria, are
the most common defects in children.

The pupils should be equal and contract promptly to light and during ac-
commodation. They should also contract if the patient attempts to close
the eyes while the examiner endeavors to keep the lids open (A. Westphal
and Piltz).

The ocular palsies will be best understood by reference to
the subjoined table. Conjugate deviation is due to discase
in the hemisphere, and according to Grasset to lesions in
the first and second frontal convolutions and in the angular
gyrus and its vicinity; the patient looks toward the lesion
except in the case of spasm of the muscles, when the patient
looks away from the lesion. Nystagmus occurs in many
cerebral affections, particularly in cases of early cerebral
disecase or congenital defect. It is seen also in cases in
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which there are stigmata of degeneration as well as in
multiple sclerosis. In the latter it may be bilateral or
rotatory. The corneal reflexes (the prompt closure of the
eyelids if the cornea is touched carefully with the head of
a pin or a small lead-pencil) should be tested. In a great
many individuals this reflex does not ensue upon irritation
of the conjunctiva, a fact that has deceived many physi-
clans.
MuscLEs oF THE EYES AND FACE.

Thiseases in

Name of Normal Symptoms of Defi- | Innervated | Represented | which Muscle
Muscle. Function. cient Action. by in is commonly
[ | | lnvolved.
Ciliary ... Makes lense Loss of accommo-The thirdCorpora (ES== &
more convey ;| dation ; spasm of nerve. quadrigem-| | @ = 5_’—;%
aids inaccom-| ciliary muscle may inaand pe- | TEE2 X8
maodation. | cause myopia. duncle, =T E5'0
Sphincter Contraction of Paralytic mydria- The thirdCorpora g:~=2 e
iridis. pupil to light| sis; no contrac- nerve. quadrigem- | = & &2 =
and during| tion to light and inaand pe- EE ;-8 X
accommoda-| during conver- duncle. .28 %
| tion. | gence or accoms- v ET § L2
| modation. =5os &
Dilatato r Dilates pupils;/ Pupil does not re- Sympathetic, ESzfE
pupillze. | as a result of spond to sensory FEEREY
semsory or Stimulation. =S5
psychic stim- | .2 ==&
ulation. [|'EoEB T
|| & =S
. i =y%d=2
Rectus su- Moves eye up- Upward movement The thirdCorpora ...
perior. ward and in- limited; diplopia; nerve. quadrigem- rE'E
ward. Acts false image | ina and pe- |'E=
with inferior above: deficient duncle. 2.5
obligue. | rotation of eye- i
hall. =B
Rectus in- Moves eye in- Strabismus diver- As above. Corpora =
ternus. ward. gens; defective | quadrigem- | £.2
{ inward pull | ina and pe- | ==
duncle. |85 9
Rectus in-Moves eyeImperfect move-Asabove. Corpora 25¢g
ferior. downward ment downward; guadrigem- = = E
| and rotates it eye rotated out- ina and pe- | £.57
| inward. Acts| ward. | duncle, =i
with superior | = E;j
obligue. ': Eiis
Obliquus Acts with rec- Imperfect move-Asabove. Corpora | E2°%
inferior. | tus superior, ment upward; eyve | guadrigem-| | === 2
moving ey e rotated inward. | ina and pe- | 222
| upward and duncle. | | iy
outward, and , ﬁ; =
rotates it up- | [EE5
ward. fa s
Obliquus Moves eye On looking down-The fourth Peduncle [T 22
superior. downward wardeyeis pulled nerve (tro- near the | =" 5
and outward. inward; conver- chlearis). corporal| £ &S
Acts with in-| gent strabismus ; | guadrigem- ==
ferior recius ; :iipiop'm on Step-| | ina. | ]
rotates down-| ping downward. | 5
w

NEenin

a2
| ward. | Il =
I | LA




-

INTRODUCTION—MWETHODS OF EXAMINATION, Il

MUEELE‘.S OF THE EYES AND FAcCE. —c‘oummd

| Diiseases in
Mame of MNormal | Symptoms of Defi- Innervated | Represented | which Muscle
Muscle. Function, cient Action. i
Involved,

|
|
!
by | in is commonly
|

Rectus ex- Moveseyeout- Qut ward move- '] he sixth Pons....... As before, and
ternus, ward. ment impaired ; nerve [ab- in du.r_'m. of
| head turned in di- ducens). | the pons.

| rection of para-

| lyzed muscle.

Levator Raises upper Fiosis; eye closed; The third Peduncle Associated

palpebrae, eyelid. may be opened a nerve. and cor- with other
SUperioris little by I'ruut:lhh pora quad- third nerve |
| muscle, rigemina. | diseases; often
congenital.
Orbicular- Closes eyelids. L yes cannot be The seventh Pons....... Pc:r:lpher al fa-
is palpe- closed (lagoph- nerve, cial neuritis ;

brarum. thalmos). . affections at
base of brain
{meningitis,
| tumor, and
l | the like); in
| | some dystro-
l | phies,
Frontalis R aises eye-Imperfect raising As above., As above. |As above,
and cor- brows; fold- of eyebrows; no .
rugator ing of skin of frowning ; lines of
supercilii. forehead, as forchead dis ap-|
| in frowning. | pear. [

Orbicula- Move lips and Face distorted and The seventh Pons ..... «+|Cerebral apo-

ris ﬂrlS. cheeks, as in| pulled toward nerve, [ plexies (es-
buccin- speaking.kiss-| healthy side ; ina- cape of upper
ator, and ing, showi ing| bility to pout lips branches of
other of teeth, and eorto whistle; drib- faeial); pe-
museles the like, bling of saliva ripheral facial
of face. from paralyzed palsy {often
side ; flapping of | dueto N [HOE-
cheek w It; each | wre); in all
expiration, owing lesions of
toparalysisof | pons ; in dys-
buccinator ; dis- trophies.
appearance of {
nasolabial fold, |

Masseter ,|Masseter, tem- Mastication imper-The fifth Pons....... Rarely affeci-

tempor- poral, and in- fect ; if in Spasim, nerve. | ed in children
al, and ternal ptery-| jaws cannot be| | except in tet-
P ter v - goid elevate opened; jaw; anus ; in facial
goids. lower jaw; moved toward | hemiatrophy;
external pter- paralyzed side by| in lesions
ygoid draws action of |'Jl|=3r:,h of pons.

jaw forward ; goids.
the two ptery=|

goid mus:.‘ll’.'Si
of one sit.lel
acting togeth-|
er move tecth)
toward oppo-
site side.

Mydriasis can be caused by paralysis of sphincter iridis (third nerve), or
by spasm of the dilator muscles (mydriasis spastica). Atropin, Duboisin,
and Hyoscyamia have a similar effect by paralyzing the sphincter, and con-
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tracting the dilator. Cocaine produces a transitory mydriasis by irritation of
the pupillary fibres of the sympathetic.

Myosis may be due to irritation of the sphincter supplied by the third
nerve, and occurs in early stages of many cerebral affections, including
apoplexy ; or it may be due to paralysis of the dilator muscle.

Inequality of pupils is sometimes congenital, more often due, however, to
cerebro-spinal disease (meningitis, syphilis, multiple sclerosis, hereditary ataxia).
Muscles of both eyes act conjointly.  1f such action is deficient we speak of
conjugated paralysis. There may be paralysis of lateral, upward or downward
movements, without total palsy of any one muscle. If individual muscles
are paralyzed, or muscles in one eye only, double vision is certain to result.

In diplopia the exact ‘position of true and false images will help to de-
termine the character of the ocular palsy. If one muscle is paralyzed second-
ary deviation of the associated muscle in the other eye may take place.

Paralysis of the inner muscles of the eye is designated as ophthalmo-
plegia interna; paralysis of the muscles moving the eyeball, as ophthalmo-
plegia externa, and such ophthalmoplegia may be total or partial. Total
ophthalmoplegia externa and interna is the occasional accompaniment of dis-
ease at the base; partial ophthalmoplegia (only part of the muscles sup-
plied by the third nerve, for instance, being affected) points to nuclear disease,
but syphilitic infiltration of the root fibres may simulate nuclear disease.

Narrowing of the orbital fissure (sometimes congenital) may be due to
paralysis of smooth fibres in the lid, innervated by the sympathetic. Clonic
movements of eye muscles we term nystagmus; this may be lateral, vertical,
or rotatory.

An examination of the sense of hearing is often called
for. In children of defective development this sense may
be entirely wanting. The simplest tests are to clap the
hands at a distance from the child’s head, to whisper its
name, to use a loudly ticking watch—even very young
children will be attracted by the sound if it is perceived.
In the case of older children tuning-forks may be applied to
the head. In diseaseof the ear proper the vibrations would
be perceived, but not so if the nerve itself, the labyrinth, or
the auditory tract were involved. Hyperacusis occurs in
amaurotic family idiocy, in some forms of meningitis.

Asymmetry of the face may point to congenital defect
or to a preceding palsy. It is of some interest to know
that asymmetry of the face and of the nose, adhesion of the
ear-lap, malformations of the outer ear, the existence of
a torus palatinus (felt as a ridge in the roof of the mouth) are
the ordinary stigmata of a degenerative type, of which so
much has been made by the Italian criminologist of the
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present day. If such stigmata prove a predisposition to
the development of nervous troubles, to crime, or to in-
sanity, it is well that the physician should know of them.,

The teeth play a very important part in the life of every child. If not de-
veloped between the ages of six months and one year, rickets must be sus-
pected. Notched teeth (second dentition) are suspicious of syphilis. Unusually
early development of the teeth is an evidence of premature ossification.

MuscLES oF ToNGUE, PALATE, AND PHARYNX,

| Liseases in
Wame of Marmal Symptoms of Defi- Innervated | Represented | which Muscle is
Muscle. | Function. cient Action. by in | commonly In-
volved.
G e nio- Pushes tongue Tongue when pro- The twelfth Medulla. .. .!
glossus. | to o pposite truded deviates to, nerve (hy-
| side, paralyzed side. poglossal).
Styloglos- Raises tongue Tongue cannot be The twelfth Medulla..., Bulbar pal-
S8, back ward moved backward| merve. | sies  (acute
and upward. | or hollowed out | and chron-
| [action defcient iC) ; N S5pé-
in many healthy cific and tu-
subjecis). l::-}rcular |
Lingual All movements When lying in The twelfth Medulla.... diseases of
musc le of the tongue, mouth deviation' nerve, base ; dys-
proper. | itself. to healthy side; rophies
w hen protruded (rare).
deviates to paral-
yzed side ; if one
or both halves are
| atrophied tongue
| looks shrivelled.

Az v g o5 Shortening of Uvula deviates to-Probably Medulla....|As ahove
uvule. | uvula. ward sound side ;| pharyngeal

if both sides arel plexus ;
paralyzed thereis)| seventh
nasal tone and| nerve (7).
reFurgitation
through nose.

L evator Raises the vel- Arch cannot belAs above. |Medulla.... As above; see

palati, | um palati. raised in the in- | also seventh
tonation of **ah ;" nerve affecs
if paralvsis is bi-| tions.

lateral flapping of
arch and regurgi-
tation of food
through nose.
Palato- Prevent food Regurgitation of The fifthPons....... Basilar affec-
pharyn- from passingl food; mnasal nerve. tions.
geal mus- toward up- speech
cles, | per part of
pharynx and
| posterior
nares, -
Stylo-pha- Helps to draw Imperfect degluti- Glosso -pha- Medulla..., Bulbar affec-
ryngeus. | larynx up-| tien; food gets| ryngeal. .| tions and dis-
ward 2o as to into windpipe. | eases of the
be closed by base.
epiglottis and)|
overtopped
by tongue. |
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MuscLEs oF ToNGUR, PALATE, AND PHARYNX. —Condinued

Dhiseases in

Wame of Mormal Symptoms of Defi- | Innervated | Represented which Muscle is
Muscle, | Function. cient Action. by in commuonly In-
' | | volved,
Constric- Help to push Food is swallowed Pharyngeal Medulla. ... Diseasesof the
tors of food into gul-| very imperfectly ;| plexus, base (bulbar).
pharynx. | let. sticks in throat.
Laryngeal Movements of Hoarseness and Recurrent Medulla.... Bulbar troub-
muscles. | vocal cordsin) difficulty inf laryngeal les (similar
respiration breathing; laryn-| nerve ex- SYmptoms
| and in articu-| goscopicexamina-| cepting the | maybecaused
lation, tion reveals false crico-thy-| | by tumors and
position of vocal roid mus- | foreign bodies

i
| cords [see special| cle. in larynx).
| text-books).

|

The movements of the tongue have been considered in the annexed table.
A short frenulum may cause difficulty in articulation, but it is often suspected
to be the cause in cases in which the defect is due to a distinct cerebral
lesion.

Sensory disturbances of the face are rare in children, but, if suspected,
tests should be made carefully with cotton, with the head and point of a pin,
and by application of hot and cold ob-
jects.  Subjective sensory disturbances
{neuralgia) may occur as in adults, and
will vary in distribution according to
the branches affected. (Fig. 6.)

In examining the trunk and
the four extremities no fact is
more important to establish
than the existence of paresis,
or paralysis of individual mus-
cles, or of groups of muscles.
To be able to do this the ex-
aminer must know the action
of all the more important mus-
cles in health and the disturb-

F1G. 6.—Sensory Chart of Face, ;
(C. S. Freund.) ances due to disease of such

muscles. These are the very
facts in which the student’s knowledge is, as a rule, most
defective. In the appended tables I shall endeavor to
give the principal points in concise fashion :
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MuscLEs oF HEAD AND NECH.

| 1
Diseases in

|
Name of MNormal Symptoms of Diefi- | Innervated | Represented | which Muscle is
Muscle. |  Function. cient Action, by in commonly In-
| volved,

Sterno-Raises and Inability to raise Spinal ac- Medulla and In bulbar and

cleido- turns face to head from bed, or| cessory. second and cervical cord
mastoid. | opposite side; other horizontal | third cer- affections: inm
| head inclines position, if  both vical seg-| later stages of
to same side ; muscles are affect- ments, | progressive
if both mus- ed; if one muscle| | muscular
cles act con- is affected, no| atrophies;
| jointly head is marked change of] o ¢ c asionally
brought for- position, unless in neuritis.
ward, opposite  muscle
| is contractured ;
spasm of muscle
frequent ; head in-
clined to one side,

RectusToflex head Cannot flex head ] U p T cervi- Uppcr CEr-

capitis s0 as to bring vical sep-
anticus chin on chest. | ments,
major, ‘
RectusToflex head,
capitis
anticus I
MNinor. | | Diseases of
| the cervical
RectusSlight rota-Deficient rota- | | region (my-
capitis tion. | tion  scarcely | elitis, men-
lateralis. | | noticeable, un- ringitis,
| | less sterno-clei- tumor ; pro-
| do-mastoids are gressive
| diseased. 11 | | wasting of
Scaleni] Elevate ribs Deficient inspi-} Lower cervi- Lower cervi-| | muscles,
anterior || when verte- ratory move-| | calnerves, (cal seg-
medi-| bral column ments. ments,

us, et iz hxed; aid

pﬂste-,' ininspira-
rior, +| tion; slight|
lateral  flex-|
iom, : |

Flexor of ver- Imperfect flexion | |Lower cervi-
Longus| tebral col-| ol upper spine. | | cal nerves,

colli. J umn. i
I

The sterno-cleido-mastoid and the other muscles of the head and neck,
mentioned in these two tables, are more frequently the seat of spasm than of
paralysis. The spasm may be restricted to one muscle or may involve
several. It may be the result of organic disease in the medulla oblongata
or spinal cord. More often it is functional in character and related to other
spasmodic conditions, The same group of muscles may be involved in the
ordinary rheumatic affections (torticollis, caput obstipum).
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MuscLES OF SHOULDERS AND UrPER EXTREMITY,
2 ’ I Diseases in
Name of MNormal Symptoms of Defi- | Innervated | Represented | which Muscle is
Muscle, Funchion. cient Action, in commonly In-
| wvolved,
|
| | | |
Trapezins, Pulls head Deficient back- Spinal ac-MedullaPregressive
I. Cla -| backward; ro-| ward movement| cessory, and second muscular
vicular tates slighily of head; mot and third wasting; dis-
portion| toward side ol marked as rule cervical eases of me-
(respi=- muscle, sol becaunse deep SegFments. dulla and up-
ratory; that chin is| muscles perform | per cervical
outer turned to op-| this function ;| cord; clavi-
third off posite side; shoulder does not cular portion
clavicle contraction off move during in- least fre-
to occipi- both clavieu-| spiration. quently ins
tal bone). lar portions, volved.
bends head
backward;|
slight cleva-|
tion of shoul-
ders ; aids in
| deep inspira-|
| tion.
2. Middle Raises shoul-|lAcromion depress- Spinal — ac- As above.  As above.
portion| der - blade ;| ed by weight of cessory
(f r o m elevation of upper extremity ; nerve,
acromion Acromion inner upper an-
and outer, (clavicle goes| gle may be pulled
spine of along). | upward by levator
scapulato anguli  scapulae ;
ligament. internal lower an-|
nuchae gle 15 nearer to
and up- median line,
per dorsal
spinegs).
3 Lower Adduction  of Margin of scapula Spinal ac-Medulla
portion seapula to- is aboutten ctm.| cessary and second
and ad- ward median distant, instead of nerve, and third|
ductor. line. | being five or six cervical
cim. distant from SEFINENtS.
| median line ; loss
| of adductor may
| be covered up by
action of rhom-|
boids ;  rounding
of back. (Fig. 8.)
|
E h o m - Oblique move-Deep  groove be- Fifth cervi- Fourth and As above,

boids. | ment of seap-
ula from be-
low, upward
amd imward,
so that infe-|
rior angle is
brought near-|
er the medi-|
an line ; hold
spinal margin|
of scapula|
down to tho-|
rax.

tween anner mar= cal.
gin of scapula and
thorax ; if serra-
tus is normal, this
groove disap-
pears il arm 15 ex-
tended  forward ;
shoulder-blade
cannot he approx-
imated to median
line, (According
to Duchenne this
can be affected by
upper portion of
latissimus dorsi.)

Fifth cervi-|
cal seg-
meEnts.
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P SL—
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Fii. 7.—Motor Points of Face. (Erb.)

Fic. 8. —Patient with Hypertrophy of Infra and Supra Spinati, Showing Rotation of
Right Scapula and Deep Groove along Inner Margin of Scapula (Atrophy of
Ehomboids and Slight Atrophy of Lower Portion of Trapezins),

2
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MUSCLES OF SHOULDERS AND UPPER EXTREMITY.— Confinued

Name of
Muscle.

Mormal
Function.

Symptoms of Defi-
clent Action,

Levato
angul
scapulzz.

Serratus Rotation

magnus,

r Draws superi-
i, orinner angle|
of scapula up-
ward ; Aiels
in shrugging
of shoulders,

rare.

Innervated
by

Isolated paralysis Third and
| Fifth cervi-

| cal nerves,

of Scapula pulled up- Posterior

shoulder- ward; lower inner| thoracic
blade out- angle nearer the nerve,

|ward, and

slight eleva-
tion of acro-
mion ; holds

INNEer margin
of scapula to
thorax; brings
arm from hor-
izontal to ver-
tical position. |

median line ; arm
cannot be raised
above horizontal
position ; if arm is|
stretched forward
scapula is re-
moved from  tho-
ax (“winged
scapula ) dur-
ing abduction of
arm, scapula is
moved nearer to|
median line, and)|
crowids trapeziuns
ancl thomboids
forward. |

DeltoidTe raise arm Can raise shoulder Circumflex.

(three di
Visions),

Infraspi-
natus.
Teres
MInor.

S u b seap- Rotator hume- Arm

ularis.

S u praspi
mAtus,

to  horizontal

position, and
| forward, out-
| ward,or back=-
ward ; move-
ments  possi-
ble only if
scapula is
fixed by ac-
tion of serra-

tus and tra-
pezius.
|Rotator hu-

meri posticus
(Duchenne) ;
rotate aAarm
outward.

[ i anticus
| (Duchenne) ;
rotates arm
| inward.
-Helps
steady shoul-
der-joint and
| to elevate
arm forward
and outward ;
outer angle of
scapula 1s de-

pressed, |

but not arm ;
shoulder flattened)
{atrophy) ; groove
between acromion
and head of hu-|
merus ; cach di-
vision of deltoid
may be paralyzed
singly.

Arm  cannot be
moved outward,
Difficulty in writ-
ing (Duchenne).

cannot  be
moved mward ;
scapula is rubbed
against ribs,

chenne, humerus
is separated still
further from acro-|
mion. if supra-
spinatus is affect-
ed in addition to
deltoid.

Circum-

Supra -)
scapular.

flex.

I
Subseapu-
lar nerve.

t o According to Du- 5 u prascap-

ular,

| and

FEepresented
in

Dhiseases in
which Muscle is
commonly In-

virlved.

|Second and
| Fourth (7
cervica
segments. |

|
Fifth and
sixth cervi-|
cal seg-|
ments.

Fourth, fifth,
and sixth
cervical
segments,

Diystrophies
and cervical
diseases,

Progressive
muscular at-
rophies (dys-
trophies);
neuritis of
pari of the
brachial plex-
us; after trau-
matic injuries
to shoulder ;

in cervical
cord affec-
tions.

As above; also
in Erbh's form
of obstetrical
paralysis.

Fourth, fifth,
sixth
cervical
SEEMEnLs,

| vical.

Fourth cer-

As in case of

deltoid.

As above.
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20 FHE NERVOUS DISEASES OF CHILDREEN.

MUSCLES OF SHOULDERS AND UPPER EXTREMITY.—Condinued.

|
| ‘ | Diseases in

Name of Mormal Symptoms of Defi- | Innervated | Represented | which Muscle is
Muscle. | Funetion. cient Action. by in | mmr:lunl In-
| | volved.

e

Latissi-Pulls the arm, Arm cannot heSubs capu-Sixth and H@ in progres-
mus dor-| when raised, moved backward ;! lar, also seventhcer- sive atrophies

&i, downward| insufficient exten- branches of, vieal, and dysiro-
and back- sion of dorsal dorsal and | phies; in cer-
ward ; if arm spine; trunk can- lumbar | vico-dorsal
is at rest up- not be moved lat- nervespass- lesions; in
per portion| erally. ing through| neuritis.
brings scap- muscle. |

ula nearer
the median
line: wunited
action of up-
per third of
both muscles
causes exten-
sion of dorsal
trunk ; single
action canses
lateral move-

| mentof trunk. |
Teres ma- Rotates raised Very few  symp- Subse apu- Seventh cer-/ As above,
¥ ¥ P
Jor. humerus in-| toms; action sup- lar, vical.

ward; adduec-[ plied by other
tion of arm to] muscles,

thorax ; slight|

clevation  of]

shoulder.
Pectoralis ClavicularImperfect adduc-Anterior Fifth, sixth, Amyotrophies
major, portion de-| tion of arm; par- thoracic. | andseventh and dystro-
| presses  hu-| alysis can he dis- cervical. | phies, chiefly;
merus  from| covered hest by also in lesions
raised posi-| extending arms of brachial
tion to hori-| andtryingto press) plexus.

gontal ; ad-| volar surfaces
duction of against cach
arm, as in| other

gii."m g abless-|

ing ; sternal

portion dr_ul

I:lrl.f'!i.!'il:!‘ﬁ. ATm

comp lr.:w]:.‘.l

and it arm is

at rest draws

acromion for-

ward and

backward.

Absolute paralysis of both upper extremities is rare in children. If an
entire extremity is paralyzed, the arm either hangs limp by the side of the
body, or is flexed at the elbow. If the arm is lifted it falls by its own weight.
Children sometimes refuse to make an effort, or do not understand what is
wanted of them. After a few trials it is generally possible to decide whether
there is a loss of power or mere lack of effort. Total paralysis of the upper
extremity occurs either from disease of the brachial plexus, from spinal cord
affections, or from cerebral lesions. If due to the first or second causes, the
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Fi1a. 11.—Young Boy with Multiple Neuritis, showing Double ** Wrist Drop " and
Slight ** Foot Drop.™

Fra. 1z.—Appearance of Hand in an Early Stage of Progressive Muscular Atrophy ;
Atrophy of Abductor Brevis and Opponens Pollicis.  (Duchenne, )
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paralysis is flaccid ; if due to the third cause, the paralysis is spastic, and
very often part of a hemiplegia. Plexus lesions are observed in very young
children (obstetrical palsies), spinal lesions in children of any age, and cere-
bral lesions in children under the age of four chiefly ; but the after-effects of
these conditions are often visible late in life. From the causes enumerated
above, as well as in cases of neuritis and progressive muscular diseases, the
paralysis may be incomplete and restricted to dehnite groups of muscles only.
To test the extent of paralysis, the patient should be asked to perform the
various movements, such as raising the shoulder, putting out arm, flexing
and extending the elbow, wrist, and fingers. In very young children these
tests cannot always be satisfactorily made, but even in infants much can be
inferred from their power to hold or to grasp objects placed in front, above,
or below them. In older children further tests can be made by offering re-
sistance to active movements, and asking them to overcome it. The ability
to bring the fingers in opposition to one another, to make the thumb touch
the tips of the other fingers, the moving of the fingers to and from the middle
one, and the ability to write, are necessary tests of the action of the intrin-
sic muscles of the hand.

MuUsCLES OoF ARM, FOREARM, AXD HaxND.

1 | Diseases in
Name of | Mormal | Symptoms of Defi- | Innervated | Represented which Muscle is
Muscle. Funcron. cient Action. Ly m commonly In-
volved.
Triceps... Extends fore- Arm cannot be ex- Museulo- Sixth, sev- 3 Poliomyelitis
P 3
arm; long tended except by spiral enth,eighth | and other
| head of tri- its own weight; if cervical | affectionsof
| ceps, and cor-| long head of tri- SEZIMEnts, cervical
| aco-brachialis| eeps is affected cord ; trau-
|

help to keep

head of hu-|
| meTus in posi-
| tiomn.

subluxation of
head of humerus
oceurs easily. I

matic inju-
Ties ; amyo-
trophies
and dystro-

e e e

Biceps....!Flexion and|Flexion deficient, Musculo-cu- Fourth, ifth, | phies (tri-
supination of butcan be carried taneous. sixth cervi-|! ceps e s-
forearm, | out in part by cal. capes in

other muscles, many pe-
ripheral
palsies).

Supinato r Flexes for e-

longus

Supinator Supinates Deficient

brevis,

arm and aids
in pronation.

Flexion and prona- Musc ulo- Fourth, fifth As above; in-

tion deficient;
muscle does not
stand out pro mi-
nently if arm is
flexed and at-
tempt is made by
another to extend
it forcibly; if mus-
cle is atrophied
arm is spindle-
shaped

| hand when tion of hand.

forearm is ex-
tended.

spiral.

supina- Musculo-

spiral.

cervical,

volved in pe-
ripheral neu-
ritiz (trauwma-
tic), not in
lead palsy.

Fifth cer-Diseases as

vical.

above ; also
in peripheral

i palsies,
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"™ Extensor Radialis Longus

™ Musculo-Spiral Nerve
™ Rrachialis Internus
" Supinator Lonpus

7

| Wl

W,

Triceps (Long Head),-aaem---
Triceps (External ||c.m|.{

Fi1G. 13 —Motor Points on Shoulder and Arm. (Bernhardt. )

Supinator Longus
Extensor Rad, Lofge—m—

Extensor Kad., Breve—
Extensor Carpt Ulnaris
Supiiaktor Brevis

Extensor [Hgitorum Communis -

Extensor Indic Exztensor Minimi Digiti

' Extensor Indicis

Abductor Pollicis Longus

Extcrsor Pollicis Brev Extensor Pollicis Longus

Abductor Minimi Digiti

Dorsal Interossei 1. and 11 { Dorsal Interossei 1L and IV,

F1G. 14.—Motor Points of Forearm and Hand. (Erb.)
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MUSCLES OF ArRM, ForReARM, AND HAND.— Confinned
i | Dm:.:s:s in
Name of Wormal Symptoms of Diefi- Innervated | Represented ‘E::‘;,;;i;“;;_ﬂ
Muscle. Function, cient Action. in '

| volved.

Extensor ExtensionWrist cannot be M usculo-|Seventh cer- As before ; es.

carpi and abdue| flexed dorsally
radialis tion of wrist ;| (extended) or ab-
longus et the shorter ducted;flattening
brevis. musc le has of forearm. (Fig.
pure extemn- IL) |
sion action
only. |

E x t e n- Extension and Wrist cannot be As above,

sor carp i abduction of fexed dorsally or
ulnaris, Wrist. adducted ; ** drop
wrist" is charac-|
teristic of paraly-

sis of extensors,
Extensor |

spiral.

vical

pecially in
TEUritls,

Seventh cer- As above,

vical.

di gito- cannot be ex- spiral, vical,
rum com- | Extension of tended nor hngers |
munis. first pha- abducted; grasp

Extensor | langesofall] is weak because
indicis. | ! fingers and| flexor muscles are)

Extensor | abduction. | shortened and)
minimi I cannot contract
digiti. | forcibly.

FlexorFlexion ofDeficient flexion. |Median. .... Eighih

vical.

carp i wrist and pro-

radialis. | nation. | I

Fle xorFlexion ofFlexion and supi- Ulnar..... ,.!Eighth

car pi wrist and nation impaired.
ulnaris. SUpInAtion.

PalmarisiFlexion of Flexion impaired;
longus, wrist only. no anomalous|

osition of hand
rom paralysis of]
wrist as hand falls
by its own weight;
the flexors off
fingers may act as
substirutes.

F le x or{Flexes second Second phalanx
digitoe- phalanx to- cannot be flexed.
rum sub- ward first.
limis.

Flexor Flexes lastLasttwophalanges
digito- twophalanges cannot be flexed,
rum pro- toward first.
fundus. |

Interossei Abduction and Fingers cannot be
and lum- adduction of abducte d or ad-
bricales. | fingers if first| ducted; inter-

phalanges are osseous spaces

extended ;| are very marked ;
flexion of first ** Main en griffe”
phalanges due to extension
and simul-| of first phalanges
tancous ex- and fiexion of
tension of sec-| second and third
ond and third' phalanges, (Figs.
| phalanges, Iy, 18 |

Median..... {

Median..,...|

Ulnar and
Median,

Ulnar, which Eighth cer-

vical,

Eighth
vical.

Eighth
vical,

Eighth

| wical.

cer- A s

First phalanges Mu s eulo- Seventh cer- As above,

cer- As above,
cer- As above,

cer-/As above,

cer- As above.

above;
muscle should
be tested with
special care
in cases
traumatic in-
juries.

5 above ; of-

also sup- vical, first ten the first

plies third dorsal

and fourth
lum b rica-
les: median
supplies|
first two :mdi
somet im es)|
third 1 u m-|
bricales.

muscles to be
affected in
progressive
spinal atro-
phies.
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Triceps (Internal Hen

Ulnar Mert

Flexor Carpi Ulmar;

Flexor Prafundus Digitorun

Flexor Subl, Digitor (11T & IV
Flexar Subl. Digit. i Indes

and Fifth Finger)
Ulnar Nerv

Palmaris Brevi

Abdueter Digiti Min
Flexor Minimi |
Cpponens Minimi

Lumbricales

Fi1G. 15.—Motor Points on Inner Surface of Arm.

-
=

o,
Deeliadd

" Muscula Cutansous MNerve

Biceps Miicle

. Brachialis Anticus

Medinn Nerve

aujrnatad l.f.-r-i:'.ll

Pronator Teres

i —y Flexor Carpi Radialis

Flexor Sublimis Digitorum

L —i Flegar Pollicis Longus

|I Median Nerve

“ Abductor Pollicis Brevis

. (ippanens Pollicks

Flexor Pollicis Brevis

_ Adduciar Pollicis

{Erb.)

Fig. 16,

Extreme Atrophy of Thenar Muscles—*' Ape Hand."

(Duchenne.)
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MuscLES OF ARM, FOREARM, AND HAND. —Condimued,

Mame ol
Muscle.

MNormal

Symptoms of Defi-
Function.

Innervated
clent action. r

Thenar Extends first Impairment of ex-M uscul o-

muscles ;
Extensor

pollicis

brevis.,

phalanx and tension and ad- spiral.

abducts meta- duction; flatten-
carpal bone; ing of ball of
acts with ad- thumb.

ductor polli-

cis longus.

————

Thsenses in

Represented iwhich Muscle is

Ll

_ commonly In-

volved,

First dorsal. As before;

| more especi-
| ally m amyo-

trophies and

| neu ritis.

Extensor Extends Dboth Deficient extension M us ¢ ulo- First dorsal. As above.

allicis
ongus.

phalanges of and adduction; spiral.
thumb ; also second phalanx is
adduction of flexed toward
meiacarpal| first.

bone and

| backward

movement of
thumb,

Abductor Abduction of Deficient abdn e- Mus culo- First dorsal. As above,

pollicis
longus,

| hand.

Abduetor
pollicis
brevis.

O ppone ns
pollicis
and outer
portion of
the flexor

{ of thumb.

metacarpal tion of meta-| spiral

bone ; aids in| carpal bone; if

flexion of this muscle and

extensor pollicis)

brevis are par-|

alyzed adduction

results.
Musculo-
| spiral,

Opposition No oppesition Median.
movement.

brevis.

'First dorsal. As above.

Abductor Flex first pha- No flexion; if Median and

pollicis
brevis:
flexor
brevis
and ad-
ductor.

lanx and ex-

muscles are par-| ulnar.
tend second

alvzed and atro-
phalanx (like phied, ape hand is
interossei, formed. (Fig. 16,)
also have an |
abduction |
and addoac-

tion action.

FlexorFlexes end No flexion of end Median,

wllicis
ongus,

| phalanx. [

phalanx.

As above.

As above,
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FiG. 17.—Extreme ** Main en Griffe,” after Injury to Ulnar Nerve A. Subluxation of
Hypertrophied Heads of Metacarpal Bones B.  (Duchenne.)

F1G. 18.—Slight Atrophy of Interossei, and Beginning of ** Clawed Hand.™
{Duchenne.)
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MuscLEs oF THE PELvVICc GIRDLE AND LOWER EXTREMITIES.

| Diseases in
Mame of Wormal Symptoms of Defi- | Innervated | Represented | which Muscle is

Muscle. Function. cient Action. | by | i commonly In-
| valved.

Gluteal Gluteus maxi- Inferior Glu-First and In progressive
muscles, | mus = exten-| teal (sacrall second sa- atrophies;
sion of leg at| plexus). cral seg- these muscles

| hip and slight| Ments, are hypertro-

rotation out-| phied or atro-

ward, | phicd in vari-

ous forms of
dystrophy;

Mo extension of] | myelitis of

i thigh; great dif-| | lower cord;

ficulty in climb-| | poliomyelitis;

ing ; no abduction | traumatic in-

of thigh; waddling | juries to cord

Gluteus med-| gait, exaggerated Gluteal su- | and cauda
ius et mini- movement of pel-| perior. equina.

mus = abduc-| vis. |
tion of leg; |
1

if leg is ex-
tended alsal
lateral move-|
ment of trunk.

External Outward rota- Deficient outward 7 [Fifth lum-As above,
rotators : | tion of thigh.  rotation; leg bar. |
Pyrifo e turned inward, [ Sacrall
M I plexus
Gemelli | f &mus::u]-'ir
Quadratus branchesy.|
femoris. {
Internal) : |
obturator. [L |
External {Obturator
obturator. | | merve (lum-
| | | bar plexus)
llio-psoas. Flexion and | Flexien diffi- Crural (lum- Fourth lum-
outward rota- | cult; in bed bar plexus)| bar.
tion of thigh. ] thigh cannot be

T e n s o r Flexion and in-

eulty risingSuperior As above,
fascize la-| ward rotation.

L flexed; difi-
[ from horizontal gluteal. |

2, | position. |
Adductor Adduction ofNo adduction; Obturator Third lum-
muscles, | thigh. | thigh rolls out- merve, great bar,
| ward. sciatic and

[ crural, | |
Sartorius. Flexion of hip Flexion impaired ; Craral. ‘Third lum- As above.
and knee,| acts imperfectly. bar,
and slight i
| outward rota-|

tion of thigh. | |
Quadri- Extensor of leg Leg cannot he ex- Crural. Fourth lum- As above; very
ceps fe- (rectusfemor- tended ; to test it | bar. frequent in
MOris, is also flexes ask patient, who is poliomyelitis.
hip). lying down with
| hip bent, to stretch
out the leg ; when
patient is sitting
| down io extend
| leg ; or try to flex
| leg while patient
extends forcibly in
the sitting posture
| with leg hanging

! down.
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'}
h:
II|I Gluteus Maximus
Sciatic Nerve =
Adducter Magnus
Biceps Femaris (Loag Head Semitendinosus
; Scmimcrmiranosus
Diceps Femoris (Short Head
'\

Tibial Nerve

Gastrocnemius (Dater Head

Gastrocnemius (Inner Head)

Saleus Soleus

Peroneal Ne rw%/

Flexor THEit. Comm. Longur
Flezor Hallucis Longus—

Tibial Merve

Crural Nerve } Tensor Fascia late

Obturatir Nerve
Fectinus

Adductor Magnus

Sartorius
Cuadriceps

Adduector Long.
Rectus Femoris

Crural Nerve
I. Vastus Externus

Vasti llllrlllii

FiG. 20,

29
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THE NERVOUS DISEASES OF CHILDREN.

MuscLES OoF THE PELVIC GIRDLE AND LOWER EXTREMITIRS — Corfinted.

Name of
Muscle.

Normal
Function.

Symptoms of Defi-
cient Action.

Biceps; Flexors of leg,|Deficient flexion ;

semiten -
dinosus
and semi-
membra-
NosUs,

aned extensors
of hip in ordi-
nary walking,

not in climb-|

ing stairs.

| thigh is flexed to

action of quadri-
CcEps  may  cause
EXCESEIVEe EXEEen-
sion; in standing ;

excess: trunk
moved backward.

Gastrocne- Flexion and Defcient flexion of Int-errl:llp-ﬂp

mius (al-
o plan-
tariusand
soleus).

adduction of
foot: toes
roint inward;
rst phalang-
O5 are extend-
ed; last pha-

langes in

plantar
ion,

Peroneus Slight flexion,

longus.

Anterior Extensors

tibial
muscles
(tibialis
anticus,
extensor
digito-
rum, and
exiensor
ollicis
Ongus).

Posteri o r Adduction

tibial
muscle,

chiefly abdue-
tion of foot;

| elevates outer
| margin of
| foot,

foot and toes;
tibialis  anti-

flex-

o [ Deficient exten-

cus is also ad-

ductor; ex-
tensor digito-
rum in ad-
dition to mov-
ing toes, also
elevates outer
ridge of foot

and abducts

foot.

foot; outer

margin of |
 tion; deformities

foot becomes
COMYeX,

Peroneu s Abduction of

hrevis,

foot.

of ]

Deficient abdue-

foot; heel cannot
be raised ; cannot
stand on tiptoes.

tion ; plantar arch
lessened; in-
creased by con-
tracture. (Figs.
21=-24) ; fat-foot ;
walking tiresome,

sion; “*drop-foot,”|
toes scrape floor ;|
to clear this, Ex—l
cessive flexion at
knee and hip;
coniractur e of
flexarsand pes
equinus or eqgui-
novarus, (Figs.
11, 26, 27.)

Deficient abdue-

Ihiseases in
* Imnervated | Represented | which Muscle is
in commonly In-
volved.
|
Sciatic. |Fifth lum- As before,
bar.
Fifth lum-Most promi-
liteal, bar. | mently affect-
| ed in dystro-
phies and in
poliomyelitis.
Peroneal. [(First and
second  sa-
cral.
Anterior tib- Fifth Ium- As above, but

ial.

Posterior

bar, first sa-
cral.

First and

tion or adduc- tibial nerve.| second sa-

result from de-
ficiencies.

Inteross e i Abduction and Ah-:lur:tlc-n and ad-

pedis et
lumbri-
cales,

adduction of
toes ; fexors
of first pha-
lanx; extend
second and
third phalanx.

duction of toes
deficient ; paral-
vsis of interossei ;
hyperextension of
first phalanges ;
second and third
flexed (clawed
foot). (Fig. 25.)

Peroneal.

| cral,

Poste l'.'iar1

tibial.

Adductor ; Flex first pha- Deficient lexion of Posterior Firstan d
flexor lanxof bigtoe toes; foot cannot| tibial

brevis

and extend

and ab- second

ductor
hallucis.

be pushed off
ground easily.

second sa-
cral

particularlyin

| poliamgelilis:

peripheral
neuritis ; fre-
quent also in
peroneal form
of progressive
muscular
atrophy.

| j»:'ﬁ above,
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F1G. 21.—Submetatarsal Prominence, A F1G. 2z.—Exhibiting, in Addition, Promi-
Lower than Normal, and Increased nence of the Tendon of the Peéeronens
Plantar Arch, rezulting from Contract- Longus F, (Duchenne,)

ure of Peroneus Longus,

Fi1G. 23.—Plantar Surface FIG. 24. —Same Foot Fig. 25 — " Clawed Foot" from
of Same Foot, exhibit- Valgus Position due to Atrophy of Interossei and Other
ing Changes due to Con-  Same Cause, Intrinsic Muscles of Foot. (Dus
tracture of Peroneus chenne,)

Longus, shortening of
Transverse Diameter A
C. and Torsion of Foot.
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Fic. 27.—Pes Equinus of

Fi1G. 26. — Pes Equinus in a Boy
Eight Years Duration.

Five Years of Age from Atrophy
of Tibialis Anticus.

.

%
]

Feroneal Merve

.,

S Gastrocnemios [Outer Head)k
‘Tibialis Anticus Peroncus Longus

T = K m—]
Extensor Digit. Commun. Longrus.

}EDI.eu.';-
Peroneus Hrevie

Flexor Hallucis Longus

Extensor Hallocis Longus

E=xtensor Digit. Comm. Brev.

Abductor Minimi ]Ji;"i.i'l

Fi1G. 28.—Motor Foints. (Erb.)
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MuscLES OF BACK AND TRUNE.

Diiscases in
Mame of Maormal Symptoms of Innervated | Represented | which Muscle is
Muscle, Funcuon. | Drehcient Action. by 11 commonly In-
volved.
|
Erector Extension of Lordosis of lower Dorsal SecondtoIn spinal dis-
spina: lower dorsal spine; perpendic- nerves, 1zth dorsal eases and
sacro- and lumbar ular line from segments, Progressive
lumbal-| vertebra, shoulder falls be-| muscular at-
is; loen- hind os sacrum; rophies.
gissimus | unilateral palsy [
dorsi. causes deflection
of spine toward
gsound side. (Fig.
30.)
Quadratus|Deflects lower| Lateral movements Lumbar As above,
lumbo- portien eof] of lower vertebra: nerves, |
rum, ;:piru: lateral- imperfect, [ I '
Y.
Abdomin- Aid in expira- Lordosis, with pro- Dorsal Second to As above,
al mus-| tion; also in| trusion of nates nerves, 12th dorsal|
eles, | voiding blad-| and abdemen; SEgments, |

der andstrain.. other actions defi-

at stool: cient; cannot
inkeeping| straighten up|
vertebree in from recumbent

position. | position without
assistance ﬂf
hands. |

Serratus Magnuas

Obfiquus Abdominis] -:27 -~
E:Ii:“n:u: } 'ﬁ.‘- ;

= Rect. Abdominis

= /ufn

Transversus Abdam- —, = hg :

FiG. 2g9.—Motor Points of Trunk, (Bernhardt.)
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Paralysis of individual muscles is not as frequent in the lower extremities
as in the upper; large groups of muscles (the anterior tibial, the posterior
tibial) are often paralyzed together. Symmetrical palsies are common (in-
volving thigh groups, both post-tibial groups, ete.). Complete paraplegia of
the lower extremities 15 seen in
some spinal and cerebral lesions of
children (spastic birth palsies, dor=
sal myelitis (poliomyelitis and my-
elitis), and in multiple neuritis. Pa-
ralysis may be flaccid (spinal or
peripheral) or spastic (cerebral, or
spinal). If spinal and spastic, lesion
is in lateral column.

To test the exact extent of pa-
ralysis, the child is to be placed on
its back; if it does not move the
limbs at all voluntarily, suspicion
of very great paralysis or of exces-
sive pain is a safe one.

If there is total paralysis, child
cannot hold the leg, even 1if 1t be
raised a few inches only; deter-
mine whether child can abduct, ad-
duct, flex, or extend the wvarious
parts. Failure to abduct may be
due to contracture of adductors;
so also incomplete extension of
knee may be due to contracture of
flexors of knee. Contractured mus-
cles must be considered with par-
ticular care. In very young chil-
dren, if it is desirable to determine
whether there is any actual paraly-
sis, pinch the toe steadily until the
child draws the leg away, or may
be expected to do so.

With older children special tests
Fic. 30.1—]"3!51'111. :-!mv.-in.-:l Lordosis of 1'1-r1.r:- can be made. Ask child to kﬂfp

bral Column, due to Weakness of the Ex- % :
tensors (Erector) of the Spine. thigh flexed while you oppose; to
test flexors of thigh, rest your hands
on its knee and ask it to push it away by lifting up thigh ; to test extension of
thigh ask it to climb on a chair or observe whether it raises hip in walking.
Place the child on a table and ask it to swing leg forward and backward;
to keep leg straight while the physician endeavors to flex it (for extensors of
leg), or to keep leg flexed while physician attempts to straighten leg (for
flexors of leg), To test flexors or extensors of foot and toes, it should be
asked to perform dorsal and plantar flexion with and without resistance.
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To raise on tiptoes, or to raise toes while keeping heel on ground are good
tests for the posterior and anterior tibial groups. FParalysis of certain groups
is attended by contractures of others. Deformities of the feet (pes equinus,
equino-varus, and valgus) result from paralysis and contractures of the flex-
ors, extensors, and of the intrinsic muscles of the feet.

Examination of the gait is of the utmost importance ;
an attempt should be made to have the child walk; and
even if it cannot walk, the position of the legs in stand-
ing, or in attempting to walk, is often quite characteristic.
Cross-legged position and cross-legged progression occur
in children (spastic paraplegia or diplegia); the gait may be
paretic, spastic, ataxic, or a combined form of all three. If
the gait is simply paretic the child drags its legs carefully,
walking slowly and without raising the feet. The spastic
gaitis common in the hemiplegias and other cerebral palsies
of childhood ; also in spinal palsies (cervico-dorsal myelitis
with involvement of the lateral columns). The knee is stiff,
the leg is moved as a whole, and the child walks either on
the ball of foot or on its toes. The ataxic gait, variously
modified, occurs in neuritis in cerebellar disease, and in hered-
itary ataxy. In walking the child reels, its legs are moved
extravagantly, and it walks with a broad base. A swinging
gaitis very frequent in poliomyelitis. The gait varies accord-
ing to the muscles affected ; in dystrophies, the gait is apt to
be waddling, or a mixture of the waddling and swinging gait.

To be efficient, muscular action must be well directed. The contractions
of muscles may be entirely normal, but unless the functions of muscles act-
ing together are properly co-ordinated, the contractions may fail of their prop-
er effect. In all movements (in walking, standing, writing, grasping, talk-
ing), co-ordination of the muscles therein concerned is essential.  We speak
of inco-ordination or of ataxia, if movements go wide of the mark. If a per-
son, instead of touching the end of the nose with the tip of the fingers (eyes
being closed), fumbles all over the face, he has ataxia of the upper extrem-
ities ; and if instead of preserving his balance accurately in walking, a person
sways from one side to the other, and to keep his balance at all walks with a
broad base, that person has an ataxic gait. The ataxia may result not merely
from inco-ordination of the muscles, but from insufficient sensory (muscular)
impressions of the position in space of various parts of the body. If a
person is asked to cross one knee over the other (with eyes closed), he must
know exactly where the other knee is, if he is to perform the movement with
nicety ; and he must be able to gauge the exact extent of muscular action to
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be employed. With the assistance of vision muscular co-ordination is more
perfect. In children ataxia is less frequent than in adults ; it occurs in mul-
tiple neuritis, in hereditary ataxy, and in cerebellar disease. (In the last-
named, there is considerable reeling in addition to mere ataxia; there is
inco-ordination and great uncertainty.)

Before leaving the muscular system it is well to note the tonus of the
muscles. In children this is of importance; for by the mere handling of a
leg the experienced physician will be able to determine whether muscles are
normal, flabby, atrophied, or contractured. Every normal muscle, if struck
lightly with a percussion hammer, or with a finger, will exhibit a wavelike con-
traction. This mechanical excitability may be increased, so that the entire
muscle contracts forcibly upon the slightest tap (tapping the quadriceps
femoris may produce movement like that of the knee-jerk); or instead of
single contractions, small fibrillary tremors may be observed on tapping
atrophied or degenerated muscles.

SENSORY DISTURBANCES are not easily determined in
children. Many of the finer tests cannot be applied at all,
for young children are not sufficiently intelligent to give
reliable answers. The disturbances of sensation may be
either subjective or objective.

1. Subjective sensations may vary according to character
of sensory perception ; thus we may have subjective sensa-
tions of heat, of cold, of pressure; if these sensations are in-
tense, they may be equivalent to pain (Goldscheider); there
may also be perverted subjective sensations, such as formi-
cations and other parasthesiz (feeling as though a part
were swollen, enlarged, unusually heavy and the like). Pain
may vary in character (boring, cutting, thumping, burn-
ing); its description, as Goldscheider has shown, depending
very largely upon well-known sensory impressions that
have been associated with pain. Distribution of pain will
vary ; it may follow the distribution of nerves (neuralgia
and neuritis); it may be restricted to definite areas, and
such areas of pain may hold definite relations to disease
in distant parts (according to Head, Dana, Goldscheider,
and others). Pain persistently referred to one spot is desig-
nated as Topoalgia.

2. In testing for objective disturbances of sensations,
we must note that ordinary sensation is complex in char-
acter; that we have perception of touch, of pain, of heat
and cold, of the active and passive movements, of pressure
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and of resistance. There may be complete or partial loss
of these various sense perceptions.

The simpler the tests the better; the @sthesiometer is
superfluous. To determine tactile sense, passing cotton
over the skin is generally quite sufficient ; or still better, let
the physician close his eyes and touch the patient ever so
lightly ; his own perception of contact will tell whether
that of the patient is above or below his own; asking the
patient to state in which direction a finger is being passed
is another good test; a correct answer implies normal tac-
tile perception at every point; writing numbers on the skin
may be tried in older children. For pain, we may test by
pricking with a pin, by using the faradic current, by pinch-
ing and the like. In all these tests the child’s facial expres-
sion.should be studied carefully. To determine the tem-
perature sense it is best to employ test-tubes with hot and
cold water, or to place metallic objects on the skin and see
whether differences in heat or cold can be made out. Gold-
scheider has shown that there are special areas in the
skin for the perception of pressure, of heat and of cold;
and that the acuteness of sensory perception varies in dif-
ferent areas.

His test for minimum or maximum heat and cold per-
ceptions are not practicable, however, at the bedside—least
of all in children.

The term “muscular sense” led to misconceptions. [t
included a perception of passive movements, of active
movements; of pressure and of resistance, and a perception
of the position of parts.

To test the perception of passive movements it is best to take the joint
firmly between the two hands; then move the joint slightly and ask whether
patient knows what has been done; a deficiency of this sense can be made out
easily. This test is an important one, for many cases of ataxia are depend-
ent upon the loss of this special perception. To test perception of weight, it
is best to use rubber balls of same size, but filled with varying quantities of
shot. The balls are placed on the hand, on the leg, etc., and the patient is
asked to determine which is lighter or heavier. The patient’s knowledge of
the position of parts is tested by placing one part (a leg, a finger), in a def-
inite position, or raising it to a definite height (eyes closed) and then asking
patient to put a symmetrical part in relatively the same position.

Loss of sensation is termed anasthesia ; diminished sensation, hypasthe-
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Distribution of the Sensory Nerves. (Freund) Figs. 31-37.
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sia; and increased sensory perception is termed hyperasthesia. Disturb-
ances of sensation may vary with the distribution of sensory nerves (Figs.
6, 31-37). Hemianasthesia implies loss of sensation in one half of the body.
This is rare in children, and occurs chiefly in hysterical affections. Anoma-
lies of temperature sense occur in some cord affections and in cases of neu-
ritis. The stereognostic sense implies a correct perception and appreciation
of an object through the cutaneous senses (with eyes closed the patient is to
recognize familiar objects—such as coins, keys, buttons, placed on different
parts of the body). Unless all sense perceptions and associated memories
are normal, astereognosis may be developed.

EXAMINATION OF REFLEXES.—We distinguish between the deep or
tendon reflexes, and the superficial or cutaneous reflexes. The former con-
stitute the more important class. Among the deep reflexes the patella-tendon
reflex or knee-jerk has the greatest clinical significance ; next in order is the
ankle clonus, or Achillis-tendon reflex, and in many cases the behavior of
the wrist reflex, the triceps reflex, and even the jaw-jerk is carefully to be
considered. In children it is more difficult than in adults to elicit the deep
reflexes, for the former cannot relax their muscles easily, and thus inhibit to a
degree every reflex movement. In testing for the knee-jerks and for other
reflexes, it 1s best to take the child unawares, before it has learnt to know
what the test means. While busying one’s self with other parts of the body,
or while talking to the child, if the leg is in a favorable position, strike the
tendon smartly, and the reflex movement will ensue if the conditions are
normal. If this first test does not succeed, seat the child at the edge of a
table with its legs dangling, and then quickly strike the tendon. If the child
continues to inhibit the reflex, I am in the habit of placing my left hand be-
tween the crossed knees of the child in such a way as lightly to grasp the
posterior surface of the upper leg. The child is compelled to relax its
muscles, and I can easily tell whether it makes the slightest effort to contract
them. If the tendon is struck, the excursion of the leg is bound te follow,
provided the reflex is present. In older children Jendrassik's method
(clinching the fists while the test is made) may be employed; but it is still
better for the physician to ask the child to squeeze his fingers the very in-
stant he strikes the tendon.

To elicit the ankle clonus, it is best to perform sudden dorsal flexion of
the foot, while keeping the knee resting on the other hand and in the position
of moderate flexion. The same clonic movements can be elicited by striking
the Achillis tendon while the foot is in moderate dorsal flexion. Babinski
has suggested that the patient be asked to rest the leg on a chair; the Achil-
lis tendon can then be struck with ease.

The wrist reflex is tested by striking the radial side of the forearm near
the wrist; a smart tap will cause contraction of the supinator and biceps
muscles. The triceps refiex is elicited by striking the tendon while the arm
is flexed. The *jaw jerk,” a reflex contraction of the masseter, is brought
about by striking the middle of the chin when the mouth is slightly open, or
by tapping a pencil laid on the lower teeth or jaw. I have seen this distinctly
present in a case of multiple sclerosis in a child.
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In testing the wrist or triceps reflexes, place the joints
in a position of moderate flexion so as to give the muscles
the fairest chance for contraction. The deep reflexes may
be present, diminished or exaggerated. The knee-jerk is
present under ordinary conditions; the mere presence of
the ankle clonus is abnormal ; and the reflexes in the upper
extremity are present in some and absent in other normal
individuals.

The deep reflexes are diminished or absent in peripheral
nerve disease, in spinal-cord affections involving the pos-
terior columns and the gray matter of the cord; in disease
of the cerebellum. They are exaggerated in diseases of the
brain and in diseases involving the lateral columns of the
cord ; also in some functional diseases.

The diminution of the reflex is determined easily enough;
but the absence of the reflex is more significant than a mere
diminution. The diminution or absence of a reflex may be
apparent only. Thus the knee-jerk may be wanting in con-
sequence of contraction of the posterior flexors of the leg,
or there may be anchylosis of the joint preventing free
movement; but in such cases the contraction of the quadri-
ceps can be seen or felt upon tapping the tendon. In some
children the tendon is displaced or so imbedded in fat that
it cannot be struck readily.

It is more difficult to state when a reflex is exaggerated.
In this matter comparison based upon experience is the
best guide. We can safely speak of an exaggerated reflex
if there is an exceeding quickness of the response, if the
slightest tapping produces a liberal movement; or if clonic
movement results from a single blow (as in patella clonus).
If the reflex can be elicited indirectly by striking the finger
placed over the tendon, the reflex is surely exaggerated.
Moreover, if a child of three years or more is so seated that
its feet are in solid contact with the floor, and if when its
patella tendon is struck, the foot is lifted from the floor,
the reflex is considerably increased.

Very lively knee-jerks do not necessarily imply organic
disease, but exaggerated knee-jerks plus ankle clonus and
a Babinski sign are indicative of this. Any change of the
reflexes in one half of the body is always suspicious of
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organic disease, and so is the association of increased me-
chanical excitability and of contractures with increase of
the reflexes.

The superficial or cutaneous reflexes are not of great importance in child-
hood. The abdominal, epigastric, and cremasteric reflexes are but poorly
developed in children ; the last named is absent in many older children ; and
no significance can be attached to its presence or absence unless the condi-
tion is not the same in both halves of the body. The plantar reflex (retrac-
tion of the foot on irritation of the soles) deserves a few words of comment.
Like the other cutaneous reflexes it is absent in diseases of the peripheral
nerves, and in diseases of the spinal cord involving the course of the reflex
arc; if the lesion is higher than the level through which the arc passes, the
reflex may be exaggerated, but this is not as constant a feature as is the case
with the tendon reflexes. In all unilateral brain-lesions the cutaneous re-
flexes are absent as a rule on the paralyzed side. The plantar reflex is gen-
erally absent in a condition of coma (as well as in deep sleep), and its
presence or absence may give a clew as to the degree of coma in a given case.

The Babinski phenomenon (dorsal flexion of the big toe following irrita-
tion of the sole of the foot) is an important symptom peinting to involve-
ment of the pyramidal tract; it is well, however, to bear in mind that in
children under four years of age a dorsal flexion of the toes is the normal
reflex.

ELECTRICAL EXAMINATION.*

The distribution of a paralysis, the flaccid or spastic con-
dition of the muscles, the behavior of the reflexes, may en-
able us to make an accurate diagnosis in many cases, but in
many more the diagnosis cannot be safely established until
a careful electrical examination has been made.

The chief object of such an examination is to determine
the response of various muscles and nerves to the faradic
and galvanic currents, and to compare such response with
the conditions obtaining during health.

The younger Westphal has shown that the nerves and

#* The author cannot undertake to give a detailed account of medical electricity ; for
this the student is referred to the treatises of de Watteville, of Beard and Rockwell, of
Erb, Lewandowski or Toby Cohn ; also to the special chapters in the text-books of
Gray, Dana, and Gowers, The importance of a thorough knowledge of electricity
should not be overlooked., Whatever one may think of the value of electricity as a
therapeutic agent, there can be no question of its greai merit as an aid to diagnosis.
Moebius argues that the experienced neurologist can make a diagnosis without the
assistance of electrical tests, and that such tests are not wholly reliable.  But thev are
reliable in fully ninety-five per cent. of all cases, and as for making a diagnosis without
the aid of electricity, that may be possible. A clever neurologist can also diagnosticate
a eercbral tumor often enough without the ophthalmoscope, yvet he will not spurn the
corroborative evidence which an examination of the papillee may furnish.
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muscles of the new-born, and of children up to the age of
five weeks, do not respond except to very strong currents,
and even then the contractions are slow. But aiter that age
the normal nerve and muscle will respond to faradic and
galvanic stimulation. A knowledge of the position of the
motor points is essential. (See Figs. 7, 13, 14, 15, 19, 20, 28,

29.)

Always begin the examination with the faradic current, and apply the
one pole to the nerve or muscle to be examined, and place the other pole at
a safe distance, say on the sternum. Use mild currents (children grow very
restless under strong currents), and determine the weakest current with which
a contraction is to be obtained, or whether any contraction can be obtained
at all, or not. Place the arm or leg in a position favorable for contraction
of the muscles to be tested, and make sure that the contraction which en-
sues is the one that should naturally follow. Do not, for instance, claim that
the electrical conditions are normal if on applying an electrode to the ex-
tensor digitorum communis, a flexion contraction of wrist and fingers ensues.
And if there is any doubt as to the strength of the current, let the physician
apply it to himself ; he will be more certain to be merciful if he does; or if
there is a doubt whether a nerve or muscle should respond to a given strength
of current, let that same current be applied to the same point in the opposite
half of the body. Thus we can compare two peronei with each other ; or we
can compare a peroneal nerve with a facial or a median nerve of the same
or opposite side of the body,* or we can compare the degree of excitability
with the figures given in tabular form by Stintzing for the minimum and
maximum currents required to produce contractions of various nerves and
muscles.t

A simple diminution of faradic and galvanic response of nerves and mus-
cle occurs in light cases of peripheral neuritis, in hysterical conditions, in
atrophies following joint disease or from disuse, and in some primary dys-
trophies. A simple and continued increase of response is observed practi-
cally only in cases of tetany. But in addition to mere quantitative changes
there are also changes in the character and quality of the response to be ob-
served in cases of degenerative disease of the peripheral nerves, of the mus-
cles, and of parts of the spinal cord. The changes implying degenerative
disease are referred to as the reaction of degeneration.

* In children the motor points may be ohscured by deposits of fat.

1 American faradic batteries are now provided with a sliding seale which enables the
physician to record how far apart the primary and secondary coils were when first con-
traction was obtained. In recording-the effect of the galvanic current, the strength
should be stated in milliampéres.
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The following table will give the salient features of nor-
mal electrical conditions and of the reaction of degenera-
tion :

= —

NorMAL ELECTRICAL CONDITIONS. REACTION OF DEGENERATION,

MNerve and Musele. Nerve. | Muscle.

Faradiccur-| Contractions good; | No response | Noresponse (except in partial
rent, prompt. (except in R. D.}.

p’l.rtml E.
:r

Galvanic| Contractions prompt and | Noresponse. | Increased excitablity at first,

current. quick. then diminished; contrac-
tions sluggish.
Drder of| 1. 15 C E.* With stronger currents,
contrac- | 2. A. C. C. | interchange- A CAC |
tions. 3 A.0.C.{ able. z K. C ¢ [ACC>KCC.
4 KO- C. G
5. K. C. Te. (rare). 4. K. 0.C.
or
ACCo=K. CC
* K. C. C. = Kathodal closure contraction : A. C. C. = Anodal closure contrac-
tion; A. 0. C. = anodal opening contraction ; K, . C. = Kathodal cpening con-

traction; K. C. Te. = Kathodal closure IL["'H]UE-

The preceding table states that in the reaction of degeneration (R. 1).)
the nerves and muscles fail to respond to the faradic current, but that the
muscles continue to respond to the galvanic current in altered fashion ; first
of all, the contractions are sluggish, and this is the most important point, and
secondly, the order of contractions is reversed ; the anodal closure contrac-
tion can be obtained with weaker currents than are required for the kathodal
closure contraction.

The mistake is commonly made to suppose that there is
no reaction of degeneration present unless the galvanic order
of contractions is reversed; this occurs in the majority of
typical cases, to be sure; but the failure of response to the
faradic current is early evidence of a reaction of degener-
ation, and often precedes the development of abnormal gal-
vanic conditions.

In first examinations the faradic test is therefore much
the more important.

Many recent authors (including Remak) agree further-
more in considering the sluggishness of contraction much
more significant u[ degenerative cl‘mngcs than the reversal
of the lwrmal [urmulai
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It should be remembered also that muscles may be so
much atrophied as to give no contraction to the strongest
galvanic current.

A partial reaction of degeneration is often overlooked ; it implies a mere
diminution of faradic excitability of nerve and muscles, but the response of
the muscle on direct galvanic excitation is slow, and the formula may be re-
versed. Even if the faradic response is present, it is important to make sure
that the galvanic response is prompt, not sluggish.

The greatest service which electricity aflords us in diag-
nosis is in differentiating between cerebral diseases on the
one hand and certain spinal and peripheral diseases on the
other. The ganglion cell of the anterior horn and its ana-
logue in the cranial nerve nuclei are responsible for the nor-
mal electrical condition of peripheral nerves and muscles.
Lesions involving this cell, or interfering with the transmis-
sion of impulses from it to the periphery are attended by
changes in electrical reactions; in all other diseases the
electrical conditions are practically unaltered.

Whence it follows that the electrical conditions are :

MNormal in Distinctly Altered (K. D.) in

1. All cerebral diseases,® excepting those| 1. Bulbar paralysis (acute and chronic).
of cranial nerve nuclei. | 2. Polioencephalitis superior (Wernicke).
. Diseases of lateral and posterior col-| 3. Poliomyelitis (acute and chronic).
umns of spinal cord. [ Progressive amyotrophies.
Functional troubles. Amyotrophic lateral sclerosis,
Mild peripheral troubles. Myelitis, but only in muscles repre-
In some forms of muscular dystrophy. sented in diseased level.
Giliosis and tumor involving gray mat-
ter.
Anterior root disease (syphilis, tumor,
et )
Vertebral disease (Pott's disease, tu-
mor).
10. Peripheral neuritis (traumatic, rheu-
matie, toxic).
'I!t. In some forms of muscular dystrophy.

(]

tn-p Lo
Cr R TR T
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* A very few exceptions have been reported.

To complete the examination, be sure to look for
trophic symptoms which occur in many functional disor-
ders as well as in disease of the peripheral nerves and in
some diseases of the spinal cord (gliosis, tumor); and finally
the conditions of the vesical and rectal reflexes should be



46 THE NERVOUS DISEASES OF CHILDREN.

recorded ; though in regard to them the influence or lack
of previous training of the child must be taken into ac-
count. A sudden loss of control is often associated with
serious cerebral and spinal disease.

LuMmear PUNCTURE is a recent addition to our methods
of examination. It is practised for the purpose of with-
drawing some of the cerebro-spinal fluid. The examination
of this fluid may render valuable aid in the diagnosis of
cerebral and cerebro-spinal affections. Its value as a ther-
apeutic measure is still in doubt.

Lumbar puncture was introduced by Quincke. His
directions are as follows: The patient 1s to lie on his left
side, near the edge of the bed, with knees well drawn up.
The trocar is to be inserted in the median line between the
third and fourth or between the fourth and fifth lumbar
vertebrae (Fig. 38). After reaching the dural sac the trocar

Frg, 38 (After Quincke.)

Slightly Modified ; the Horizontal Lines Correspond to the Lumbar Vertehras.

needle is withdrawn and the cerebro-spinal fluid will flow
out. Quincke advises connecting the canula with a small
rubber tube and a glass manometer. If there is no ob-
ject in measuring the pressure at the time of tapping,
the trocar is sufficient and the fluid may be received in a
test-tube.
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To determine the site for the puncture, draw a line at a
tangent to the crest of the ilium ; this will strike the fourth
lumbar space.

General or local anzesthesia is unnecessary except in un-
ruly patients. Do not withdraw more than 20 to 30 c.c. at
a sitting. Use sterilized test-tubes.

Fi1G. 35. (After Quincke.)

The procedure is a harmless one except in cases of cere-
bellar tumor and in neoplasms in the vicinity of the fourth
ventricle,












CHAPTER IL.

CONVULSIONS—ECLAMPSIA INFANTUM,

THE peculiar seizures so common in infancy, and desig-
nated as convulsions, constitute a symptom, not a form, of
disease. The unusual frequency of convulsions in early
childhood points to the greater excitability in the child of
the motor mechanism of the brain. The motor centres in
the cortex are more apt to “discharge,” and the inhibitory
power of the brain is less developed than in the adult.
Eclampsia has been found to be a convenient term for the
condition in which convulsions are apt to occur, but it
should be remembered that it is neither a disease nor a
sufficient diagnosis in any given case, for eclampsia in
children, as well as in adults, may be the result of many
widely different disorders.

However frequent these convulsive seizures may be in
early life, healthy children are as exempt from them as are
healthy adults. If they are not the result of organic disease
of the brain, their occurrence indicates functional involve-
ment of the brain in connection with disease in other parts
of the body.

A convulsion is a motor discharge resulting in muscular
contractions of one or more parts of the body. In the major-
ity of cases these convulsive movements are associated with
a number of other symptoms; viz.,, an initial cry, turning
of the eves upward or inward, very sudden loss of conscious-
ness, involuntary passage of urine and of faces, prolonged
drowsiness, and a condition of stupor or of coma. The
muscular movements may be tonic at first, but are apt to
lead to clonic spasms. No two convulsive seizures are
exactly alike, but the student who has seen a single seizure
will not forget the main features of the condition. The
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convulsion may come on without warning, or the child may
have complained of uncomfortable sensations in the head or
stomach, of a little dizziness or of nausea; the child gives a
shrill cry and at once is thrown into tonic and clonic con-
vulsions. These may be partial or general, unilateral or
bilateral. The legs are stiff, the arms bend at the elbow,
the wrists are flexed, and the hands clenched, with the
fingers firmly closed upon the thumb. The head is thrown
back or rotated to one side; the back may be arched, the
face is pale at first, but soon reddens and the eyes remain
wide open. The pupils do not react. In older children
the tongue may be caught between the teeth, and bloody

F1G. g0.—Child of One Year Photographed During a Severe Convulsive Seizure,

froth may be noticeable at the lips. In very young chil-
dren we have the ordinary foam at the mouth. The respi-
ratory muscles are in a condition of spasm; the child often
turns blue rapidly and is in danger of asphyxia. Fortu-
.nately the tonic spasm soon ceases, slighter clonic convul-
sions then set in, and after a little the chiid grows quiet,
and is certain to lie in a dazed or stuporous condition for a
period that may vary from several minutes to as many
hours or days. While the clonic spasm lasts there is im-
minent danger of injury-to the child's head and limbs in
consequence of the severe jactations, but this danger is not
as serious as that from asphyxia during the period of tonic
spasm.

Cavses.—Convulsions always denote “ cerebral (cortical)
irritation.” It might be sufhicient to state that any morbid
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process which brings about cortical irritation, directly or
indirectly, is liable to cause convulsions. But it will be
better to enumerate the chief conditions under which in-
fantile convulsions occur.

I. Convulsions occurring within the frst few days ol
life are, as a rule, the result of meningeal hemorrhage, due
either to protracted labor, or to instrumental delivery. I
the child survives, the injury done to the brain often leads
to the development of spastic palsies. (Cif. chapter on Cer-
ebral Palsies.)

II. The convulsions may be due to organic disease of the
brain, such as tumor, abscess, meningitis, or vascular lesions;
in all of these cases they may be the earliest symptom of
the disease, but other symptoms associated with them, such
as headache, paralysis, optic neuritis, and the like, will be
forthcoming.

III. They may mark the onset of any acute infectious
disease. Theinitial convulsioninchildren may have the same
value as the initial rigor in the adult. The former, with or
without fever, is the clinical equivalent of the latter. Itis
common at the onset of pneumonia, scarlet fever,and measles;
and [ have also witnessed convulsions in malarial fevers, and
at the onset of chicken-pox. The general practitioner is
very apt to err in the interpretation of such convulsions.
A child that has had a convulsion, preceded or followed by
a rise of temperature, is often suspected to be in the first
stages of a meningitis or of some other cerebral disease.
While this is true in some instances, the fact is entirely
overlooked that the seizure may be the initial symptom not
only of any of the ordinary infectious diseases, but of the
acute spinal diseases as well — poliomyelitis, for instance
(probably an infectious disease). _

IV. The convulsions may be of reflex origin. Almost
every possible peripheral disturbance has been supposed by
one author or the other to be a sufficient cause of convul-
sions. I need merely mention ocular insufficiencies, nasal
obstruction, narrow prepuces, not to call up a dozen or
more about which there has been much, and often bitter,
discussion. Of the influence of two conditions there can be
no reasonable doubt. The first of these is dentition; the
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second, gastro-intestinal irritation. There has been some
question whether a tooth about to cut through the gum can
cause an eclamptic seizure. Delayed dentition is so fre-
quently associated with rickets that the latter condition is
considered by many to be the chief factor, and this I be-
lieve to be true ; but convulsions do at times occur in chil-
dren who present no tangible signs of rickets. Moreover,
there is good reason why a cutting tooth should produce
convulsions in a child so disposed, say by rickets, or any
form of exhausting disease. “ The cutting tooth” is a direct
irritant to the filaments of the trigeminal nerve, which car-
ries this irritation easily enough to the convulsive centres
at the base of the brain. I have little doubt of this special
reflex origin of convulsive seizures since observing in the
adult the occurrence of severe epileptic paroxysms in cases
of trigeminal neuralgia.

The influence of gastro-intestinal irritation is well illus-
trated by the convulsions occurring in the course of an
acute or chronic intestinal catarrh, in the ordinary summer
diarrheea of young children, or with the exhausting chronic
diarrhcea in older children. The same phenomena are apt
to occur in the presence of animal parasites (pin-worms,
and, above all, tape-worms), and I have known severe con-
vulsions to disappear promptly after the removal of a tape-
worm in children between the ages of four and eight years
never to return again.

V. Convulsions may be due to poisons (organic or me-
tallic) circulating in the blood. Under this heading we
may include the convulsions of uraemia, those due to the
presence of ptomaines in the stomach and bowels, and con-
vulsions produced by the administration of lead and other
metallic poisons. Toxamic convulsions are not as common
in the child as in the adult, unless, following recent studies
by Chenbach and others, we consider the convulsions of in-
fectious fevers and of intestinal troubles to be due to some
form of auto-intoxication.

VI. Convulsions may result from severe loss of blood,
from any exhausting disease, or from such constitutional
disturbances as scrofula and rickets. A vast literature has
grown up on the subject of rickets and convulsions. What-
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ever theory one may be willing to adopt in order to ex-
plain this close relationship, the fact remains that an enor-
mous percentage of children having convulsions are af-
fected with rickets.

An hyperazmic condition of the cortex analogous to the
condition of the bones in rickets, is the only explanation we
can give of the frequency of convulsions during rickets,
unless we are satished to accept the very vague statement
that the latter is a simple predisposing cause of convul-
sions.

VII. A convulsion may be idiopathic, hereditary, or, if
you choose, the first incident in the course of an ordinary
epilepsy. This possibility must be kept in mind, but it is a
more probable explanation if the child happens to be above,
rather than under, four or six years of age. This inter-
pretation of a convulsive seizure occurring in a child should
be given only after excluding every other possible cause.

[t is surprising, but a fact nevertheless, to which I have
called attention a number of times, that the more carefully
we scrutinize cases of convulsions, or of epilepsy for that
matter, the fewer of them appear to be truly idiopathic. It
will be well not to make the diagnosis of an incipient epi-
lepsy unless we are informed that the child has had previous
convulsions at somewhat long intervals, or unless we have
occasion to observe subsequent convulsions without a dis-
tinct additional cause for each seizure.

VIII. Convulsions may be due to traumatism. In some
cases actual hemorrhage over the motor centres is the im-
mediate cause of the convulsions. In other cases no tan-
gible injury to the brain bas resulted, and we are therefore
compelled to regard the spasm as the expression of shock.

THEORIES,—Many theories have been advanced to ex-
plain the occurrence of convulsions. No theory is entirely
satisfactory ; but by physiological experiments and the ex-
periment of disease we have learned to know the conditions
under which convulsions are most apt to occur.

There are, first of all, the time-honored experiments of
Kussmaul and Tenner, showing that convulsions occur in a
rabbit after suddenly tying the cervical arteries and thus
cutting off the blood-supply. Their conclusions are op-
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posed to the older theories that these seizures were due to
an hypersemic condition of the brain. The question arises
whether the sudden withdrawal of blood deprives parts
of the brain of their functions, or whether it simply acts as
an irritant to the cortical centres. The latter explanation
seems plausible, in view of the experiments of Hitzig, Fer-
rier, Horsley and others. A mechanical irritation of the
pons (floor of the fourth ventricle), as proved by Nothnagel,
also produces convulsions. It is evident that toxic agents
have the same effect as the electrical or mechanical irrita-
tion just referred to, else we could not explain the convul-
sions due to toxic agents, those of uraemia, for instance,
and those due to asphyxia from the accumulation of car-
bonic acid in the blood.

Every morbid process in the motor areas of the cortex,
if not absolutely destructive, is apt to cause convulsions;
but what is the relation between the convulsive centres in
the cortex and Nothnagel's epileptic centre in the pons?
Does the cortex contain an actual convulsive centre? If
you irritate the lower epileptic centre in an animal whose
hemispheres have been divided from the rest of the brain
you will get convulsive spasms of the entire body. The
lower centres have the power, therefore, of “starting ” con-
vulsive seizures, and it is probable that they are under
higher control in the fully developed brain, and so long as
normal conditions exist. It is this power to control, this
inhibitory force, that resides in higher centres. The re-
moval of this inhibition through disease of such centres
liberates the energy of the lower centres.”

AGE AND FrREQUENCY.—By far the largest majority of
convulsions occur during the first two years of life. The
Philadelphia Health Reports, as condensed by Lewis, give
ample proof of this.

Seven thousand five hundred and eight deaths among

* Neurologists, the world over, have adopted Hughlings Jackson's views without en-
dorsing every detail of his theories. Jackson considers the central nervous system to
be made up of three tiers of sensory-motor centres,  All parts of the body are repre-
sented in each tier, but the higher centre controls one or both below it, and has the
power to inhibit the discharges of a lower centre. In a young child the higher tiers do
not exert a controlling influence, since they are imperfectly developed ; hence the dis-
charges are so much more frequent than in later years.
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minors (during period of 1876-1883 inclusive) were due to
convulsions and laryngismus stridulus. Of these were:

Under Ito 2 z tos 5 o 10 1o to 15 15 bo 2o
I Year. YEars. Vs, years, YEars. Years.
Cases of convulsions. .. .| 4993 | 1,335 893 178 38 | 26
Cases of laryngismus .
SENIAUIUS, cuvvsennnrns 24 7 l 9 5
eI L 5017 | I,342 go2 133 | 38 26

While the statistics illustrate a general truth, some com-
ment is necessary. First, convulsions occurring at this
early age are not necessarily fatal, although those occur-
ring in the first few days after birth are much oftener fatal
than those occurring later. The brain has less power of re-
sistance, and the processes giving rise to these early con-
vulsions are a more serious menace to the life of the child.

Secondly. 1t should not be forgotten that convulsions are
so much more frequent during the first two years of life
because the diseases and conditions causing convulsions are
most frequent at this period.

We must take into account an injury inflicted upon the
brain during labor, defective brain development, dentition,
the acute infectious diseases, and almost all the infantile
cerebral palsies and gastro-intestinal disorders.

Convulsions may, however, occur at any age; but since
the child’s brain grows less irritable the older it grows, a
convulsion occurring later in life often signifies more serious
trouble.

The frequency of convulsive attacks in any given case
will also depend upon the nature of the disease, of which
it is merely a symptom. In the case of convulsions due to
dentition, a convulsion or a series of convulsions may occur
with the cutting of each tooth; if due to gastro-intestinal
irritation, convulsions may recur until the condition is im-
proved or relieved. In acute infectious diseases we are
apt to have but one initial convulsion, or at most two or
three distinct attacks; if there were more than a few con-
vulsions during an attack of an acute infectious disease, I
should suspect some cerebral complication.

It is a fact, important and well worth remembering, that
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the initial convulsion is as little apt to be repeated as is the
initial rigor. The frst toxic invasion, and not the fever,
seems to cause the convulsions. 1 have often observed
convulsions with relatively low temperatures (103° F.) at the
onset, without any repetition of the same during the course of
an acute disease, even though the temperature reach 105° F.
and over. [ do not mean to deny, however, that high fever
alone may cause convulsions, but it is not a common cause.

I have often had occasion to remark that repeated con-
vulsions are characteristic of cortical disease, and this is
borne out by the cerebral discases of childhood.

In the majority of such cases the convulsions will be but
one of a series of symptoms; and if convulsions occur re-
peatedly without any further evidences of cerebral disease,
the suspicion of true epilepsy must be entertained.

SvyMpTOMS.—It may seem odd that we should treat
of the symptomatology of convulsions, which we have
termed a symptom and not a disease, but the sequence of
events during a convulsion is subject to great variations,
and on this head there is need of further remark. A con-
vulsion may be partial or general. Partial convulsions in
the majority of the cases denote organic disease of the brain,
and in this sense may be more serious than general convul-
sions ; a slight convulsive twitching of a thumb may seem
a small matter indeed, but it may be the first sign of a cere-
bral tumor which is bound to be fatal before long ; while, as
regards danger to life, a severe general convulsion may be
entirely harmless. Partial convulsions are often unilateral,
and sometimes limited to a single member,

The cortical centre of the part convulsed is the chief site
of the lesion. Partial convulsions often become general ; it
is of importance, therefore, to inquire whether convulsions
that affect all parts of the body start in any one particular
member, or whether the person who is subject to general
convulsions ever had unilateral partial convulsions.

All the phenomena of a convulsive seizure need not to be
exhibited in each attack. We may have convulsive twitch-
ings without loss of consciousness, and loss of conscious-
ness without twitching movements. I have clearly in mind
a child about three months old, whom I had reason to see
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some nine years ago. Without any known cause the child
was in a “faint spell,” during which time the skin was pale,
and the pulse became slow and irregular. Such a spell oc-
curred about the same hour on successive alternoons, and
later on the child had several eachday. No other symptom
could be made out, with the exception of a distinct enlarge-
ment of the spleen. The attacks were evidently malarial
and vielded quickly to large doses of quinine. The child
has had no convulsions since.

There is some difference of opinion among authors as
to whether a convulsive attack begins with clt;rmc or tonic
movements, and which preponderate. It is well to know
that, according to the researches of Unverricht and others,
tonic and clonic convulsions are different in degree and not
in kind—a tonic convulsion being practically a rapid suc-
cession of clonic movements. In children tonic spasm is
supposed to precede clonic spasm, and in this respect to
differ from the epileptic paroxysm ol later life; but the dis-
tinction is of no importance, and, moreover, I have seen
many spasms in children which were purely clonic from
beginning to end.

One special form of convulsive seizure in children de-
serves special mention. This is

LarvNGIsMUS STRIDULUS.—Cerebral croup, inward con-
vulsions, child-crowing, etc. The many synonyms are in-
dicative of the frequency of this condition, which occurs
more often in European countries than here, owing prob-
ably to the greater spread of severe forms of rickets in
England and on the Continent.

In its simpler form laryngismus stridulus implies merely
a spasm of the glottis. A child that may have exhibited an
occasional crowing, croaking noise, is seized quite suddenly
with severe q])'ﬁm r,-f the adductor muscles: the body hg.
comes rigid, the head is drawn back, the face grows pale
and then livid. 1In a few seconds the spasm relaxes, a deep
inspiration follows with a hissing sound, and all is over for
the time being, except that the child presents a hageard,
tired look. Several such spasms may follow quickly upon
one another. After the attack is over the child often
vomits, is badly frightened, and from sheer fatigue falls
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into a more or less natural sleep. It is not rare to have as
many as twenty and more of such attacks during the course
of twenty-four hours; in other cases single attacks follow
each other at much longer intervals. It is quite excep-
tional, however, to have but a single spasmodic attack.

Other convulsive actions are apt to be associated with
the laryngeal spasm. The diaphragm and other respiratory
muscles are olten convulsed ; the fingers are firmly clenched,
and the toes are in extreme plantar flexion (*carpopedal ™
spasm); general convulsive movements, and a total loss of
consciousness may be developed before the seizure is over,
proving the close relationship between the laryngeal spasm
and general convulsions.®

CausatioN.—There was much dispute among the older
authors as to the true cause of laryngeal spasm. An en-
larged thymus gland pressing upon branches of the vagus
was supposed to be the most frequent cause; but this has
been entirely disproven by the autopsies of Henoch and
others, who showed that there was no correspondence be-
tween the state of the thymus and the occurrence of “in-
ternal convulsions.” An overpowering weight of opinion is
in favor of a close causal relationship between rickets and
laryngismus stridulus. The researches of Elsisser, of West,
Gee, Gay, Henoch, Jacobi, Heubner, and many others have
offered substantial proof of this position. Of late years
there has been a disposition to discredit this theory. Loos
has denied the influence of rickets, while endeavoring to
establish a relation between this convulsive disorder and
tetany. To my mind the only proper relationship between
the two is that they are both due, safely enough, to the
influence of rickets. Loos has been severely criticised, and
his facts have been disproven by Kassowitz, whose large
experience of rickets has stood him in good stead.

Rachitic softening of the skull (craniotabes) has been
supposed by Jacobi and others to be the active cause of
laryngeal spasm. That the association of these conditions
is unusually frequent cannot be doubted. Kassowitz states
that only 48 of 370 cases of laryngeal spasm did not present

* Children suffering from laryngismus stridulus are prone to the ordinary eclamptic
fits, thus furnishing further evidence of the closerelationship between the two conditions,
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marked craniotabes; but of these 48 cases 47 presented
some other decided symptom of rickets. The fontanelles
were closed in only 4 of these 370 cases, although 110 of
these children were over one year of age. When rickets is
not present the fontanelle should be ‘closed at the end of
the first year (Kassowitz).

But is a softened skull the direct cause of laryngeal
spasm? Scarcely. The centres for vocal movements are
far away from that part of the brain which is apt to be
compressed in cases of craniotabes. The hypersemic condi-
tion of the brain in rickets is of a piece with the hyperamic
condition of other structures and it is this hyperamia
which causes an unusual irritability of the centres which
would not under ordinary circumstances ““ discharge” upon
the slightest peripheral irritation (cold air, dentition, slight
gastro-disturbances). Indeed there may be spontaneous
discharge of these centres without peripheral irritation.

Laryngeal spasms occur most frequently between the
sixth and eighteenth months, the very period during which
rickets is most marked, if present, though it occurs often
enough up to the age of three years and later. Patients sub-
ject to attacks are most apt to suffer from them during the
coldest months of the year, viz., January, February, and
March.

Much has been made of the supposed relation between
laryngismus stridulus and tetany. Cheadle believes the
two to be identical. Facial contractility may be present in
cases of laryngismus, but cases of laryngismus in which
the Trousseau symptom (spasm induced by compression of
the artery in a limb) can be elicited during the interval be-
tween attacks are surely rare.

There is another form of convulsive seizure in children
which reminds one of laryngismus. Many years ago a child,
aged eighteen months, apparently healthy, was brought to
me that would hold its breath in many a crying spell ; after
holding its breath for a few seconds it would turn blue, and
its head would drop forward as it lost consciousness. After
a few more seconds the child recovered consciousness, and
all was well again until the next crying spell, when the
same sequence of symptoms would be apt to occur. Treat-
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ment by bromides and small doses of chloral put an end to
these attacks in a few weeks,

Diacgxosis oF ConNvuLsions.— It is scarcely credible
that any one who has ever seen a convulsive seizure can
mistake it for anything else. And yet it has happened
within the author’s experience that he was called to a case
of supposed tetany, which was, however, nothing more than
an ordinary convulsive attack.

The difficulties of diagnosis that arise are concerned al-
together with the possible etiological factor in a given case.
The physician who witnesses a convulsive seizure will do
well to be reserved in giving an explanation of the origin
of such seizure until he has carefully examined into the
previous history of the case; and if he does this he will be
able to say with great certainty whether the convulsion is
due to some reflex irritation, to some cerebral or spinal dis-
ease, or whether it is the initial symptom of an acute in-
fectious disorder. It is of the greatest practical importance,
however, to be able to say distinctly whether the convulsion
is the expression of functional disease or of organic disease
of the brain. General convulsions are, in the vast majority
of cases, of functional origin. Partial convulsions are, as a
rule, the result of organic disease; but a child that has gen-
eral convulsions may at some previous stage of its history
have exhibited partial seizures, or a general convulsion may
have begun in a strictly localized fashion. The part first
convulsed, or the part alone convulsed, indicates that the
centre in the brain which governs the movements of this
special part of the body is the chief site of the lesion. A
twitching movement of the thumb, so slight that many
might be tempted to regard it as a trifling nervousness, indi-
cates disease in or near the centre governing the movement
of the thumb. A convulsive seizure, beginning with a
twitching of the eyelid, with the drawing up of one corner
of the mouth, is certain to be the result of disease in the
respective centres of these parts.

The gravity of a convulsive seizure will depend very
much upon the cause of the attack. In general terms a par-
tial epilepsy pointing to organic lesions of the brain is a more
serious matter than a general epilepsy, which may be func-
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tional ; but if a general convulsion is the expression of a
typical epilepsy about to be developed, its importance is as
grave as though it were due to gross disease of the brain.
Convulsions occurring at the onset of acute diseases are
much more apt to pass off without leaving a trace behind
them than are those convulsions which occur during the
further course of the disease.

There is considerable difference of opinion among au-
thors regarding the remote dangers of convulsions. Many
are inclined to believe that convulsions are always sympto-
matic, and that they rarely constitute a serious danger to
the child’s life ; but others, like myself, relying chiefly upon
a careful study of infantile cerebral palsies and of epileptic
convulsions in the adult, are confident that convulsions are
capable of, and often do give rise to, serious disturbance.
This is not surprising if we consider that extreme cyanosis,
with an accompanying intense hyperamic condition of
the brain, occurs during the acme of the convulsion. I
have myself recorded a case of a child dying in an epilep-
tic convulsion, in which at the post-mortem table a wide-
spread recent subpial hemorrhage over the convexity and
at the base was found to have been the immediate cause of
death. Eustace Smith refers to a case with hemorrhage
over the base, evidently the effect of convulsions, while
Money and others have reported cases in which a palsy,
setting in after a convulsion, was evidently due to hemor-
rhage from the smaller vessels of the brain coming on dur-
ing, and caused by, a convulsive seizure. The possibility
of such occurrences makes a convulsion a serious matter.
It must be the earnest endeavor of the physician in attend-
ance on the child to bring a convulsive seizure to an end as
soon as possible. The longer a seizure lasts, the more fre-
quently it is repeated, the greater the danger becomes—if not
to the life of the child, at least to its future mental condition.

Hence it follows that we must be guarded in giving a
prognosis of the child’s condition after the seizure is over,
the majority of them leaving no unfavorable trace upon the
child, but every now and then cases occur in which the
convulsions were the first of a long series of disasters. [
shall never forget the case of a bright child who had a con-
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vulsive seizure at the onset of chicken-pox; a rapidly de-
veloping idiocy was the result. Seizures occurring in the
first few days after birth, inasmuch as they are the expres-
sion of serious disease in the brain, give a particularly un-
favorable prognosis.

TrREATMENT.—The first object of treatment should be to
check the convulsion. Many remedies will have been ap-
plied long before the physician has arrived at the bedside
of the patient. Hot baths, mustard poultices over the spine,
the abdomen, to the soles of the feet are still in vogue and
urged not only by knowing mothers, but also by many phy-
sicians (by Meigs and Pepper, for instance); but all these
measures are to be deprecated, for they imply a loss of
valuable time. If a convulsion ends while the child is in a
hot bath it does so because it has run its course.

To check the convulsion inhalations of chloroform, or of
chloroform and nitrite of amyl in equal parts, are much to
be preferred to other forms of medication. A few drops
poured on a handkerchief and held to the nose of the
child are generally sufficient to diminish the severity of the
convulsive seizure, and the nurse or physician sitting by
can keep up this method of administering the drug until
the tendency to convulsions has for the time being entirely
disappeared. Recognizing the seriousness of convulsions,
the physician will do well to wait until all danger from
further attacks has passed. After the acute stage is over
small doses of morphia (gr. ; to }) or of opium, according
to the age of the child, may be given; and after the first
day has been passed safely I should advise the discontinu-
ance of the opiates and the substitution of small doses of
bromide (3 to 5 grs.) several times a day, or small quantities
of chloral hydrate (gr. v. to x.), either by mouth or in the
form of a rectal enema.

Absolute quiet is the first essential of treatment. If
there is good reason to believe that the convulsive seizure
was due to gastro-intestinal irritation, or to the presence of
intestinal parasites, steps should be taken to purge the
bowels thoroughly, say by the use of castor-oil, calomel,
and the like, or by appropriate treatment for the removal
of worms. As soon as the cause has been removed, treat-
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ment by small doses of opium, bromide, or chloral, will be
in order for at least a week or ten days after the occurrence
of the seizure.

If the convulsive attack is associated with fever, there
is of course every reason for giving a tepid bath, with sub.
sequent cool sponging. The reduction of the temperature
will, to a certain extent, diminish the probability of repeated
attacks. Should a child be seized with convulsions while
in the bath, it should be removed at once and made to in-
hale chloroform and nitrite of amyl. It is far better in
the cases of gastric disturbance to evacuate the stomach
through the bowels than to attempt to give emetics, which
of course cannot be readily swallowed, or to give hypo-
dermic injections of morphia as suggested by Steffen. For
to cause a child to vomit that has a tendency to convulsions
is to increase the danger to which it is exposed.

Cases of laryngismus stridulus can be treated on very
much the same principle as convulsions, excepting that the
child should not be allowed to remain in the recumbent
position ; it should be carried about, and if breathing is inter-
fered with, forcible means, such as pulling forward of the
tongue, slapping of the chest with cold and wet towels,
should be resorted to in order to bring about regular,
rhythmical breathing.

If the convulsions are due to rickets, very active treat-
ment, looking toward the improved nutrition of the child,
will be necessary. It should be placed upon the albumi-
noids, and only small quantities of the cereals allowed.
Moreover, in these cases, Kassowitz's plan of administering
phosphorus with cod-liver oil, as in the scrofulous diathesis,
is of greatest importance. Syrup of the iodide of iron, or
any of the many preparations of iron now to be obtained in
the market, can be administered. If the attack is the be-
ginning of an epilepsy, no time should be lost in placing
the child upon the regular treatment of this condition, for
the details of which the student is referred to the chapter
on Epilepsy. In the cases of uraemic and other toxic con-
vulsions, the treatment must be in accordance with the
nature of the cause, and the condition is to be treated in
every respect as the same condition would be treated if
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it occurred in the adult. If the attack is supposed to be
due to cutting teeth, the question arises whether incision of
the gums is apt to be of any benefit. There has been much
discussion on this point, and yet no definite conclusion has
been reached; and no one, so far as 1 have been able to
learn, has proved that cutting the gums has ever injured
the child or impaired its future health. It is well enough,
therefore, to try this method, and personally I have little
doubt that a temporary reliefl of the hyperamic condition
of the gums is thus afforded. That the mere incision of
the gum, as Henoch and Lewis suggest, is apt to increase
the peripheral irritation, I can scarcely credit, if the incision
be made according to modern surgical practice.



CHAPTER III.
EPILEPSY.

FEw diseases have given rise to so much discussion
as has epilepsy, the “morbus sacer” of ancient writers.
Opinions regarding its cause and pathology have under-
gone many radical changes. The causes of epilepsy were
by most writers thought to be obscure, and it is only with-
in very recent years that a little more light has been shed
upon the morbid processes underlying epilepsy. Some
claim that epilepsy is never a disease per se, always a
symptom, while others are inclined to regard true idio-
pathic epilepsy as a form of hereditary disease.

Whether epilepsy be merely a symptom or a distinct
disease, the term may be used to describe a state in which
convulsive seizures occur at varying intervals of time, and
in which there is no special cause for each seizure. Thus
a child may have a convulsive fit with the cutting of each
tooth, vet we cannot say that it has epilepsy; but if that
same child, after dentition and its attendant troubles have
passed, continues to have fits at shorter or longer intervals,
the child is surely a subject of epilepsy. Fortunately, how-
ever, only a very small proportion of those who have con-
vulsions during childhood develop true epilepsy in later
years. Webber reports that of 160 cases of epilepsy only
24 began before the age of five.

THeE SvmeproMms of epilepsy vary with the character
of the attacks. Unfortunately the intervals between the
attacks are not marked by as distinct a series of symp-
toms as is the case in tetany. In epilepsy the only symp-
toms that we can find in the interval are the effects of biting
the tongue, the acne resulting from the bromide treatment,
and the general stupor and indifference which are as often
due to the drugs administered as to the disease itself.
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Epileptic attacks can be divided into three classes:

1. Major attacks, or “grand mal.”

2. Minor attacks, or “petit mal."

3. Epileptic equivalents.

Some patients are subject to major and minor attacks,
and there is every possible gradation between the graver
and lesser seizures.

The “ grand mal ™ attacks differ but very little from the
convulsive seizures as described in the preceding chapter.
It will be sufficient in this connection to enumerate in the
order of their importance and of their occurrence the chief
symptoms of a major attack of epilepsy.

1. Prodromata, generally of a sensory character. At
times there is a vasomotor or psychic disturbance.

2. Initial cry.

3. Loss of consciousness (very sudden).

4. Pupils dilated ; no reaction; eyes open or closed.

5. Tonic, then clonic spasm of muscles (unilateral, partial,
or general).

6. Spasm of respiratory muscles, which may lead to
asphyxia.

7. Spasm of the muscles of the jaw (biting of the tongue,
bloody foam).

8. Spasm relaxes, movements become clonic and then
intermittent.

9. Involuntary passage of urine or of faces.

10. Gradual recovery of consciousness, followed by a
prolonged stupor or profound sleep.

11. The entire seizure lasts only a few minutes,

12. The deep reflexes are diminished or increased. The
Babinski sign may be present.

In “grand mal” attacks most of these symptoms will be
present, but occasionally we meet with major attacks in
which there are no distinct prodromata; in which the initial
cry is wanting ; in which there is no biting of the tongue;
no relaxation of the sphincters. The most constant symp-
toms are the loss of consciousness, the dilatation of the pupils,
the spasm of the muscles, and the stupor or sleep after the
convulsive movements have ceased. The diagnosis should
rest upon the presence of at least two of these symptoms.
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The prodromata are of great importance. In a fair pro-
portion of cases the patient feels that an attack is coming
on. A vague sensation at the stomach, a feeling of numb-
ness or of tingling in any of the extremities, are by far the
most frequent warning signs. In other cases the aura con-
sists of slight twitching movements, of an altered psychic
condition, varying from a general restlessness, or irritability
of temper, to actual maniacal excitement. In many instan-
ces the character of the aura points to the involvement of a
definite portion of the brain, and this is true even of cases of
general epilepsy which are not supposed to be due to any
gross cerebral lesion. Innot a few cases temporary aphasia
marks the coming on of an attack.

Auditory symptoms in the prodromal stage are not un-
common. In a little boy whom I described in a paper pub-
lished some years ago, every epileptic attack was preceded
by a hissing noise like that of a steam-engine letting off
steam. A young lady, aged twenty-five, a school-teacher,
who was subject to epileptic attacks at every menstrual
period, is in awe of an old woman whom she sees regularly
before each epileptic seizure. The vision of a ball of fire,
of the colors of the rainbow, of a sudden change in the size
of objects, is a common premonitory condition. Still an-
other patient perceives a very foul odor during the aura;
but I have never met with a case of epilepsy in which a
pleasant or unpleasant taste preceded an epileptic fit. This
would seem to show that the sense of taste is not inde-
pendent of the sense of smell, although some authors refer
in a vague manner to a gustatory aura.

Patients who have distinct aurse are on the whole
more fortunate than those who have not, for they are able
to prepare themselves for the attack. They can secure
themselves against injury during the attack and may have
time to apply remedies which either inhibit or shorten the
spells.

The convulsive movements should be carefully studied
in each case, for they help to define the character of the
epilepsy. Generally speaking, universal convulsions point
to hereditary epilepsy. Partial or unilateral epilepsy is
indicative of organic cerebral disease. This distinction
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would be a very easy one were it not for the fact that
partial epilepsy may at any stage of the disease, and at any
stage of an attack, become general, so that after the lapse
of time the convulsions due to organic disease of the brain
can in nowise be distinguished from those which are pre-
sumably hereditary and idiopathic. It is of the utmost im-
portance, therefore, in making the diagnosis of epilepsy, to
inquire into the past history of the case, and to determine,
either by personal observation or by close questioning, the
exact manner of onset of each attack. However rapidly
the attack may become generalized, if it begins each time
with distinct twitchings of the thumb, of the wrist, even of
the eyelid, there is good reason to remove such a case from
the category of hereditary epilepsy and to range it with
those due to organic lesions. The attacks may come on
at definite hours of the day or night. In “nocturnal” epi-
lepsy an abrasion of the tongue, involuntary micturition, a
tired feeling or a headache in the morning may be the only
evidences of an attack.®

The typical ©“ minor " attacks consist of a very transitory
loss of consciousness, without any muscular twitchings,
without the peculiar cry, and without the involuntary pas-
sage of urine and faces. The loss of consciousness is often
so slight that the child is supposed to have been “absent-
minded” or merely “faint.” Mothers and physicians,
euphemistically inclined, are apt to speak of these attacks
as “fainting spells.” There is every reason to suspect epi-
lepsy in any case in which “fainting spells” occur and re-
cur without sufficient exciting cause. In some instances a
sudden lull in the conversation of the child, a momentary
stare, an unexpected stop when the child is practising upon
an instrument, are the signs of petit mal; a change in the
child’s mental condition, in its character and temperament
(there is often increased irritability) and sometimes a mild
form of mania, reveal the serious character of what was
supposed to be a mere fainting spell.

Bourneville has found a slight elevation of temperature
during major attacks (not more than 1° F.); in the status epi-
lepticus, the condition of continuous spasms, the tempera-

* For further details see description of convulsive attack.
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ture may rise several degrees. Thomsen and Oppenheim
have proved the existence of a concentric limitation of
vision, and a diminution of general sensibility for some time
after an epileptic attack.

The term “procursive epilepsy " has been applied to
attacks in which the patient is suddenly impelled to run
some distance forward, or backward ; this may be a pro-
dromal symptom, or it may be the only manifestation of an
attack. This variety is very rare indeed.

We have alluded above to the existence of epileptic
equivalents. Instead of having a typical convulsive seizure,
the child passes into a state of mental confusion in which it
becomes entirely irresponsible for, and unconscious of, its
actions; it may also pass into a condition of trance or into
an acute mania. Prolonged periods of double conscious-
ness are rare in children; nor have I seen in very young
persons the condition of narcolepsy (sudden falling asleep)
which has been described as an occasional symptom of
epilepsy in the adult. These “ psychic equivalents” may
be the beginning of a post-epileptic insanity.

The mental derangement following epileptic attacks is
often marked by violent delirium. Under the influence of
delusions and hallucinations, the patient may be impelled
to deeds of cruelty. Such derangement may last for a few
hours or weeks, or it may become chronic and lead to de-
mentia.

CAUsEs.—In considering the causes of epilepsy we shall
take up, first, causes of the disease itself, and secondly, the
causes which lead to individual attacks. That epilepsy is
often a sad heritage can scarcely be doubted if we regard
the statistics collected by Gowers, who finds a marked pre-
disposition in two-thirds of 1,450 cases. The inheritance
seemed to him to come more freely from the mother's than
from the father’s side. It is also beyond dispute that epi-
lepsy in the ancestry is not the only predisposing cause.
Other chronic nervous disorders have a powerful influence
in this respect. I have known children of extremely hys-
terical, neurasthenic mothers to develop idiopathic epilepsy.
Chorea in the mother is very apt to lead to the develop-
ment of true epilepsy in the child ; and, on the other hand,
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syphilis and alcoholism in the father exert a very powerful
influence in this same direction.*

According to Mendel's careful studies the majority of
cases of hereditary epilepsy begin before the age of twenty
years; but up to the age of forty years idiopathic epilepsy
may manifest itself. The same author proposes to cali the
disease “late epilepsy,” if it is developed after the age of
forty years; in twenty-five per cent. of these ‘“late” cases
Mendel found distinct hereditary influences.

Accepting the truth of all these statements, I wish to
impress one fact upon the mind of the student. Cases of
hereditary (idiopathic) epilepsy are not nearly so frequent
as they are supposed to be. If we examine carefully into
the early history of our cases we shall find frequently
that the child has either sustained some severe injury to
the brain, or has acquired some cerebral lesion early in life.
The paralysis and other symptoms which were due to the
same lesion may have disappeared, but the epilepsy re-
mains. 1 was led to this conclusion by my studies of infan-
tile cerebral palsies, and my views have been quoted ap-
provingly by various authors (among them Freud) who
have become interested in this subject.

A very striking instance illustrative of this is that of a
girl, about fifteen years old, who had been treated by many
physicians for idiopathic epilepsy without any favorable
result. On inquiring into the early history of the case I
was told that several years previously the girl had suffered
a slight paralytic stroke, every vestige of which had disap-
peared with the exception of an increase of the reflexes on
one side of the body. Testing carefully for a possible dim-
inution of power, I found distinct traces of an old hemi-
plegia. What was supposed to have been a case of heredi-
tary epilepsy was clearly a case of epilepsy due to former
cerebral disease.

The number of cases of idiopathic epilepsy will be still
further diminished if we exclude from the number those
cases in which there is evidence of defective general devel-

* Kowalewsky has insisted on the importance of syphilis in hereditary epilepsy,
and has made a fanciful distinction between epilepsy due to paternal or maternal
gyphilis. His statements need corroboration.
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opment of the brain; and those associated with infantile
cerebral palsies; for the paralysis and the epilepsy are due
to organic disease of the brain. The cases in which epi-
lepsy is developed after an acute infectious disease cannot
be considered “idiopathic.”

The most characteristic cases of idiopathic epilepsy are
those in which the disease is first noticed between the tenth
and twentieth years. A few may come on between the
twentieth and thirtieth, but those that occur later in life. or
in the first few years of life, should be very carefully anal-
yzed before the diagnosis of hereditary epilepsy is made.

It must be remembered that even in cases with dis-
tinct hereditary predisposition some other exciting cause
must be present to develop the disease; thus we find that
masturbation, disturbances of menstruation, sexual excesses,
great emotional excitement, a blow to the head, are causes
which lead to the development of epilepsy in those predis-
posed.*

CAUSES WHICH LEAD TO INDIVIDUAL ATTACKS.—In a
patient suffering from epilepsy any interference or disturb-
ance of the general health of the patient may bring on an
epileptic attack. Indigestion is perhaps the most powerful
of these causes. Herter and Smith, in an excellent research
on this subject, are inclined to look upon putrefactive proc-
esses in the intestine as a frequent exciting cause of epi-
lepsy. They do not believe that this cause would be suffi-
cient to produce epilepsy in a person not predisposed
thereto. The same may be said of eye strain,t of urethral

* Reflex epilepsies are deseribed by many authors as due to peripheral injuries
(hand or foot) ; insuch cases the aura begins with symptoms referable to the injured
part. A permanent epilepsy is rarely established in this way, and [ prefer to speak
of reflex convulsions rather than of reflex epilepsy.

t Ranney's contributions to this subject are put forth very earnestly, but he fails to
prove more than that the eye-conditions (errors of refraction, muscular insufficiencies,
etc. ), may cause single attaeks; but they are surely not the cause of the epilepsy.
Moreover, every neurologist knows that by treatment directed to the improvement of
the eye-condition the attacks may be suspended temporarily, but the disease returns
after a varying lapse of time. Ranney’'s cases are for the most part reported altogether
too early. Hern and Dodd have given but little support to Ranney’s (or rather Stevens's
views), and their statistics are open to the same criticism. [Instead of reporting the
eures " it would be valuable to publish the later histery of all cases eperated upon.
In 1604 the author has again reviewed this subject and has seen no reason to change
his views.
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stricture, of narrow prepuces, and of laryngeal irritation.
I doubt whether any one of these conditions has ever been
the sole cause of epilepsy, though I am willing to concede
that they may be sufficient to produce occasional attacks in
persons with this special hereditary taint.

Improper oxygenation of the blood is another frequent
cause of attacks. This explains why so many epileptics
have their seizures in crowded court-rooms, in theatres, and
in poorly ventilated bedrooms. The irritation of the epi-
leptic centres in the lower portion of the brain is directly
responsible for these attacks. After allowing for all these
various causes we are compelled to admit that many of the
epileptic seizures occur at more or less regular intervals,
for reasons that we cannot discern, though I am frmly
convinced that the more carefully we regulate the life and
habits of the epileptic patient the fewer attacks he will
have. It is very largely a question of removing all excit-
ing causes.

A few powerful drugs have been known to cause epi-
lepsy. Heiman described a number of cases of epilepsy due
to poisoning by cocaine, and Tuczek has dwelt upon the
potent influence of antipyrin. In the case of children
cocaine need not be feared; but the careless exhibition
of antipyrin might be responsible for unpleasant occur-
rences.

Gray has called attention to the frequent occurrence
of epileptic attacks in those suffering from chorea and mi-
agraine. | have seen several patients, in advanced years,
in whom the epilepsy followed upon the cessation of mi-
graine.

Diacyosis.—The diagnosis of epilepsy offers but little
difficulty if the character of the individual attacks has been
clearly made out, and if such attacks recur at more or less
regular intervals.

The epileptic nature of a seizure is determined by the
presence of some of the several symptoms which go to make
up a complete attack. The chief difficulty will be experi-
enced in differentiating between an epileptic seizure and an
ordinary fainting spell; also between epilepsy and hysteri-
cal attacks.
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The characteristic features of each attack will be found

in the following tables:

EPILEPTIC ATTACKS.

Loss of consciousness very sudden.
Warning of short duration.

Pupils dilated ; do not contract to
light.

Pulse unaltered.

Tonic and clonic spasms in various
parts of the body.

Bloody foam at mouth.

Involuntary passage of urine and
faeces.

Prolonged stupor after attack.

EPILEPTIC ATTACKS,

Loss of consciousness sudden and
absolute.
Warning of short duration.

Pupils dilated.
Tonic and clonic spasm.

Eyes turned upward and inward.

Involuntary passage of urine and
faeces.
Prolonged stupor.

Attacks at rarer intervals.
Duration of attack short.

FAINTING SPELLS.

Loss of consciousness gradual.

minutes before
consciousness 1s lost.

Pupils contracted or unaltered.

Warning of some

Pulse feeble.
No spasms.

No evidence of biting of the tongue.
No involuntary passage of urine or
fces excepting in rare instances,

Recovery prompt after attack.

HY¥STERICAL ATTACKS.

Loss of consciousness not absolute.,

The attack often preceded by emo-
tional excitement.

Pupils not dilated.

Tonic rigidity ; exaggerated conscious
movements; arching of back; ex-
cessive nolses.

Eyes staring, not turned, sometimes
closed.

No involuntary passage of urine or
fEces.

Recovery gradual; no stupor. The
patient may pass, however, into a
trance condition.

Attacks may be frequently repeated.

Duration of attack much longer.

The distinction between organic and idiopathic epilepsy
can easily be made if we simply call to mind that organic

epilepsies are, as a rule, partial, if not unilateral.

Idio-

pathic epilepsies are invariably bilateral or general in their

manifestations.

If organic disease is suspected, the manner of onset of the
individual attack should be carefully determined, for partial
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or unilateral manifestations often become general during
the attack. Under the head of organic epilepsies we must
include post-hemipiegic epilepsy. This form comes on with
deplorable frequency after the paralytic attacks in early
life. The epileptic movements as a rule affect the paral-
yzed side, but after the disease has lasted for some years
the child, although its paralysis is unilateral, is prone to
have general epileptic attacks. Under these circumstances
the relation between the general epilepsy and the hemi-
plegic form of paralysis can scarcely be doubted. It will
not be amiss to insist again upon the fact that the evidence
of an existing hemiplegia may be so slight that it will be
overlooked unless specially examined for; but howewver
slight such traces may be, if it can be shown that the epi-
lepsy was developed after the onset of the hemiplegia there
is good reason to suppose that both the paralysis and the
epilepsy are due to the same organic lesion. 1 consider it
a safe rule in epilepsy beginning in childhood to examine
particularly for exaggeration of the reflexes; and an in-
crease of the reflexes in one-half of the body is quite as safe
a sign of a preceding hemiplegia as a marked paralysis with
contracture would be.

The sudden onset of epileptic movements in a child pre-
viously healthy should lead one to suspect the possibility of
intra-cranial tumor; and a slight weakness of the parts con-
vulsed, a possible increase of the deep reflexes in that same
part, the presence of headaches and the development of
optic neuritis, are the symptoms that we must look for in
order to establish or to discard the diagnosis of tumor.

The same series of symptoms may occasionally be pres-
ent in cases of acquired or hereditary syphilis; if so they
are the result of general specific infiltration of the brain
coverings, or of the development of gumma together with
this general infiltration. :

ProGxosis.—The prognosis of epilepsy, whether of the
organic or idiopathic order, is grave, not hopeless. Some
patients with undoubted epilepsy have been cured. In
many others, do what we will, the attacks recur as soon as
treatment is abandoned. Painstaking treatment meets its
due reward. The author’s records contain the histories of
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young men and women who were sorely afflicted in early
life but have had no recurrence of epilepsy for periods
varying from three to fifteen years. The attacks may be
inhibited for a year and even for two years, but may return
after that period of time if the customary treatment has
been stopped. In this respect there does not seem to be
a wide difference between organic and idiopathic epilepsy,
except that in the former, malignant disecase may lead to
an early fatal termination. The frequent development of
dementia, idiocy, or of epileptic insanity, makes the out-
look gloomy enough in many instances. In spite of all
recent therapeutic efforts we have not been able, however,
to accomplish as much as is desirable in the way of a rad-
ical cure of the disease. The most encouraging hope that
we have is that in the beginning of the disease the attacks
may be due to special conditions which do not necessarily
imply the existence of hereditary epilepsy. The fond hope
that the child may outgrow the tendency to epileptic seiz-
ures is realized every now and then.

PATHOLOGICAL ANATOMY.—Qur knowledge of the mor-
bid changes in epilepsy is very incomplete. Meynert laid
great stress upon induration of the cornu amonis. Chronic
hydrocephalus has been found in many cases, but this can
hardly be considered a cause of epilepsy, for if it signifies
anything it merely implies that the same process which led
to the development of hydrocephalus also caused the epi-
lepsy.

It is much more probable that the morbid changes of
true epilepsy will be revealed through a study of the corti-
cal changes which give rise to a localized epilepsy in cases
of serious injury to the brain, and of epilepsy associated
with infantile hemiplegia. In these conditions the initial
stages of a morbid process* leading to epilepsy can best be
studied : and it is possible, if not probable, that general epi-
lepsy has such a beginning at a time and in a part of the
brain unknown to us. Marie, Féré and Chaslin have led the
way in these studies, and report the discovery of a neuroglia

* For other morbid processes associated with epilepsy see chapters on Cerebral Pal-
sies and on Idiocy,
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sclerosis which they consider to be the cause of epilepsy—
such sclerosis starting from a focus of disease. These find-
ings have been confirmed more recently by Alzheimer.
Van Gieson examined corti-
:i‘*‘ '11 ‘:},L A cal tissue, removed by McBur-
“‘*{h“"‘ nev, from two cases of Starr.
He demonstrated most satis-
factorily the changes in the
large pyramidal cells of the cor-
tex and in the neuroglia. He
found that “the ganglion cells
are affected by a series of de.
generative changes, which in
their most advanced stages re-
. : : sult in an almost complete dis-
F16. 41.—Diffuse Neuroglia Sclerosis  solution of the cell, and yet this
21;:&’“5“"” n Epilepsy @feT  jegeneration is not extensive
enough to involve the cells so
universally as to interfere with their topographical distri-
bution.”
Some of the degenerative changes of the cells will be
evident in the figcure below taken from Van Gieson’s article.
There is a decided change—a true hyperplasia—in the

F1G. 42.—Various Phases of the Earlier Stages of the Degeneration of the Ganglion
Cells. The thin lines enclosing the cells s and # represent the pericellular spaces;
the cells + and y show the earliest stages, = and s later stages, and & shows the
ultimate destruction of the whole of the ganglion-cell body, leaving nothing but the
nucleus lying in an empty space. (Van Crieson, )
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neuroglia tissue; clusters of an increased number of very
young and seemingly proliferating neuroglia cells are vis.
ible in the vicinity of the small pyramids.

These findings were very much the same in two cases:
in one the condition was due to a foreign body, and in the
other an old cicatrix seems to have induced a similar path-
ological state in the neighboring tissue. To appreciate
such researches at their true worth, it is important to note
that they have reference to the early conditions only. What
the nature of the secondary changes is, and how these are

Fi1G, 43.—A Group of More Mature Neuroglia Cells in the Layer of Small Pyramids.
(Van Gieson. )

developed from the original forms of disease is a subject for
further study. Sailer has demonstrated the occurrence of
an hypertrophic nodular gliosis in cases of epilepsy associ-
ated with dementia. Voisin questions whether this condi-
tion will be found in genuine epilepsy.

PatHoLOGY.—The pathology of the epileptic attack is
identical with that of convulsive seizures in general. It is
not necessary therefore to repeat in this chapter what was
said in the chapter on convulsions. The only question of
importance is whether in the diseased brain the convulsive
centre on the floor of the fourth ventricle plays as impor-
tant a »d/e as it does in physiological experiments. Bins-
wanger found that electrical stimulation of the lower half
of the floor of the fourth ventricle in animals would pro-
duce tetanoid attacks or spasm in the limbs and the trunk,
but he did not succeed in causing an ordinary epileptic at-
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tack. There can be very little doubt that in man an epi-
leptic attack is in the vast majority of cases the result of
cortical irritation. The character of the sensory aura is
evidence of this, and so is the observation made by Oebeke
and Gowers, that epileptic attacks cease after a lesion in
the internal capsule.®

As for the pathology of the disease itself, opinions have
undergone a very marked change within the last few years,
owing to the rather startling suggestion of Pierre Marie,
that epilepsy is often of infectious origin. Haig, Voisin,
Féré and others advocate the theory of auto-intoxication,
believing this to be due to the retention of toxic substances
in the blood. Urine voided after an attack has been found
to be more toxic than urine voided before the attack. Let
us not forget that a focus of disease, due to purely me-
chanical causes, may be the beginning of general changes
throughout the brain, which are responsible for the per-
manent establishinent of epilepsy.

TREATMENT.—In discussing the treatment of epilepsy it
is best to proceed on the theory that the attack is due to
over-action of the cortical cells. Gowers explains the influ-
ence of the bromides by stating that “if we regard the
morbid state in epilepsy as an instability in the resistance
of the nerve-cells, it seems probable that the effect of the
bromide is to increase the stability of that resistance.”
Whatever the explanation may be, we have up to this time
found no drugs that can in any sense be considered proper
substitutes for the bromides.+

[t is certain that very few cases of epilepsy have been
permanently cured by the administration of the bromides;
but unquestionably they serve an admirable purpose in
checking the number of attacks and in diminishing their

* Horzley pleads strongly for the invariable cortical origin of the epileptic attack,
and helieves that during the attack the cortex is in a congested rather than an anzmic
condition. It will help us very little to say that the attacks are due to toxine poi-
soming. This may or may not be true ; but in every case the most important ques-
tion to setile 15, why should certain individuals he prone to attacks and others not,
while these same toxines from intestinal putrefaction, for instance, are present in
hundreds of others who never have an epileptic seizure.

t A recent writer explains the action of the bromides by their power to diminish
the effect of the toxines circulating in the body. If toxines and bromides were in-
jected into the veins of an animal at one and the same time, the result was less
severe than if the toxine alone was injected.



FPILEPSY. 81

severity. To accomplish this end the bromide salts should
be administered according to a dehnite plan. It has been
my practice to give preference to the bromide of sodium,
which I employ, according to the age of the patient, in ten
or fifteen grain doses, three times a day. If given in a
wineglassful of (alkaline) water after meals, the gastric
functions will not be seriously impaired. Erlenmever sug-
gested, some years ago, that a combination of the three
salts—the bromide of sodium, the bromide of ammonium,
and the bromide of potassium—would answer far better
than the exhibition of any one of these salts singly. He
went so far as to claim that if a single salt had produced
acne, that that acne would disappear upon the administra-
tion of the three salts combined. I have given this method
a fair trial, but have not been able to convince myself of
the truth of Erlenmeyer’s claim. The bromides should be
pushed in every case to the point of tolerance, and until
the attacks have been successfully diminished or inhibited.
The loss of the palate reflex is evidence that the patient
has become thoroughly brominized, but in children intol-
erance to the drug is very apt to be established long before
this point has been reached.

The bromides can be administered in divided doses, two
or three times a day; but if there is no good reason to
give the drug during the day, there is a special advantage
in giving the entire daily dose shortly before bedtime. The
stupefying effect of the drug is not felt as distinctly as
when it is administered during the daytime, and the sound
sleep that ensues is an additional advantage to the patient.
In the case of nocturnal attacks the medicine should be
given before going to bed, and at no other time. In his
various admirable lectures on the treatment of certain func-
tional neuroses Seguin advocated the plan of giving the
bromides on very much the same principle that one would
adopt in giving quinine in malaria. In other words, the
bromides should be given according to the periodicity of
the attacks, giving little in the interval and increasing the
dose very much at the time when an attack is expected ; or
if the attacks are frequently repeated, to give the drug four
to five hours prior to the time at which the seizures occur.
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I can subscribe thoroughly to this recommendation, as it has
given me admirable results in the treatment of epileptic
attacks in children. If the tendency to attacks has been
overcome, the drug should be continued for a period of at
least one year after the last attack. The dose may be di-
minished gradually, but it is wise to keep the patient in a
state of mild brominism. The good effect of the drug can be
maintained by giving, in conjunction with the bromide, five
to ten grains of chloral hydrate, a few minims of the tincture
of digitalis, or of the tincture of belladonna. Bromipin in
daily doses of ten to twenty-five grammes has been useful,

Innumerable other drugs have been suggested ; among
these I will mention cannabis indica, which is particularly
effective in cases of epilepsy with chronic headaches. The
oxide and lactate of zinc have been freely recommended,
but I have seen no benehicial results. The administration
of iron and arsenic is thoroughly rational; no doubt the
restorative effect of these substances upon the blood is the
indirect cause of improvement in the epileptic condition.
Some years ago Gowers advised the use of fifteen to thirty
grains of borax several times daily. A fair trial has been
given this drug in my clinic and in private practice, but I
cannot claim more for it than for dozens of other methods.®
Collins has pleaded in favor of nitroglycerin (in cases with
a vaso-motor aura), but condemns simulo, osmic acid and
hydrastis. Flechsig has warmly urged a combination of
opium and bromides. Opium is given for six weeks; begin-
ning with one-halfl to one grain ; the dose is increased gradu-
ally until the patient takes eight, ten, or fifteen grains daily ;
then it is stopped suddenly, and the bromides in thirty-
grain doses, four times daily, are substituted; after some
time the dose is diminished to five or ten grains per day. 1
was ready to adopt this suggestion, as I had for many years
been using codeine together with the bromide salts. In
children the doses must be somewhat altered, but the plan
of treatment, according to my own experience, deserves
further trial.+

* Toulouse and Richet have advised the withdrawal of chlorides, Non-zalted foods
are to be given. The bromides will be more effective if less salt is taken into the
system.

t Bechterew has advised a combination of bromides and Adonis vernalis.
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The treatment of epilepsy is by no means exhausted by
the recital of a few medicinal agents. Success depends
upon other factors. The greatest possible attention should
be paid to the details of the patient’s daily life ; regularity
in the hours of sleep, in the hours of meals, and careful
dieting, are essential to proper treatment.* [ place my epi-
leptic patients upon a general mixed diet, including small
quantities of albuminoids and a liberal vegetable diet, but
I forbid all indigestible articles of diet. I also limit the
amount of cereals, and try to check intestinal fermentation
as far as possible, being moved to this by the result of Her-
ter's researches. Pastry and sweets of all sorts are strictly
prohibited. Fresh air at all times, and particularly at night,
should be insisted upon. Freedom from all emotional ex-
citement is another recommendation that should not be
overlooked. Marked ocular defects and other peripheral
conditions which may cause an epileptic attack are to be
treated.

Older patients who have distinct warning of their epi-
leptic attacks should be provided either with the pearls of
nitrite of amyl, which they can break up and inhale at short
notice, or else they can be given a mixture of equal parts of
chloroform and nitrite of amyl, which can be carried in a
small phial and can be poured upen a handkerchief for
purposes of inhalation as soon as the attack is signalled.
In the case of partial epileptic attacks of definite onset a
ligature applied around the part first convulsed, to be tight-
ened quickly as soon as the warning comes, has been rec-
ommended by Hughlings Jackson, and is serviceable in
some cases. :

SURGICAL TREATMENT.—The surgical treatment of epi-
lepsy has attracted great attention during the past fifteen
years or more, ever since it has been known that the motor
centres in the cortex can be safely and easily reached
by the surgeon’s knife. Surgical interference should be
considered only in cases of partial epilepsy pointing to a
definite focus of disease as the starting-point of the entire
trouble. Nothing seems easier than to expose the centre

" Inrecent years rectal olive-oil injections, given at frequent intervals, have proved
to be of great service,
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of the part first convulsed in an epileptic attack, to remove
this centre, and thus to remove the seat of disease, but, un-
fortunately, our ardent hopes in this matter have not been
realized.

Some years ago Dr. Gerster and myself reported the
results of operation in ten cases of epilepsy. The cases
were carefully selected, and if surgical operation could
have been of avail in any case of epilepsy, it would have
been so in those we selected for operation; we were bound
to admit that in our experience some slight improve-
ment followed, but also that not a single absolute cure
had been effected. Since that article was written my ex-
perience has been fully doubled, and the conclusions reached
are practically the same. An analysis of the cases reported
by Starr, which included my own cases, does not justify one
in taking a more hopeful view of this question. I have
referred in former writings to the reason for this disap-
pointment. After an initial injury to the brain, months,
and sometimes years, elapse before the epileptic habit is
established. In about the same length of time a general
cerebral sclerosis has been developed in connection with
the original focus of disease. We may remove the orig-
inal focus, but the general sclerosis remains and will act
as a constant irritant upon the remaining epileptic centres.

On the other hand, it would be hasty to conclude that the
surgeon’s skill can be dispensed with in these cases.* The
aim should be to watch carefully for the development of
epilepsy, and to remove injured tissue at the earliest pos-
sible date. More than this, I consider it important not to
await the actual development of epilepsy; and if the brain
has sustained any considerable injury to remove the in-
jured tissues, which, if allowed to remain, constitute a per-
manent menace to the future health of the patient. We
shall be able to prevent the development of epilepsy very
much more readily than we can cure it if once established.

The surgical procedures in vogue at the present day for
the cure of epilepsy are trephining and excision of diseased
tissues. Trephining has been practised for centuries. It

® The author wishes te direct particular attention to the excellent work done by
Kocher.
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is a method that entails no special danger upon the life of
the patient operated upon, and can therefore be tried with
perfect impunity except in very young children. White,
of Philadelphia, and others believe that its only effect is the
same as that of any operative procedure ; but I am inclined
to think that if it has any good effect it is in the way of
relieving increased pressure, and that increased pressure is
more frequently a real factor in epilepsy than is generally
supposed, on account of the frequency of cystic formations
and of the increased ventricular fluid in a very large pro-
portion of the cases. Excision of tissue would seem to be
a rational procedure in the earlier stages of epilepsy de-
veloped alter skull injury, or in connection with early cere-
bral disease ; but the paralysis which so easily results from
the excision of the motor centres militates somewhat against
the advisability of this practice, although according to
Dana’s and my own experience such paralysis disappears
after a few weeks. In cases in which the epileptic attack
is preceded by sensory or psychic phenomena, a removal
of the auditory or visual centres, for example, would be a
serious matter indeed, if not entirely unjustifiable. Many
a patient would prefer the occasional repetition of an epi-
leptic attack to a permanent loss of hearing or a permanent
impairment of sight. -

The only other* surgical procedure which has been
suggested for the cure of epilepsy is the ligature of one or
both vertebrals, as was first done by Dr. Alexander, of Liv-
erpool. The dangers of this operation are so great, and
the results so uncertain, that it scarcely merits serious ¢on-
sideration.

* I do not consider it necessary to refer to the surgical treatment of the eye-muscles
for the cure of epilepsy except utterly to condemn the practice. As I am treating of
epilepsy in children, I need not discuss odphorectomy and similar procedures,



CHAPTER 1V.
HYSTERIA.,

TRUE hysteria is a relatively rare condition in adults.®
This may seem a very heterodox statement to those who
have been ready to apply the term hysteria to many aflec-
tions of the nervous system which could not be attributed
to organic lesions. Those who are advised of the recent
conception of hysteria will not hesitate to indorse the au-
thor's opinion. The determination of the chief symptoms
of true hysteria, and the separation of this disease from
many other functional disturbances which were once classed
with it, have constituted a signal achievement in modern
neurology. We have at last succeeded in establishing a
number of symptoms, chiefly of a sensory character, which,
when present, enable one to make the diagnosis of hysteria
with a great degree of certainty, and which do away with
the necessity of reaching this diagnosis by the process of
exclusion. As the physician’s knowledge of nervous dis-
eases increases, the diagnosis of hysteria is made more and
more infrequently. In the author’s very large clinical ser-
vice at the New York Polyclinic the diagnosis of hysteria
was one of the rarest of all diagnoses made. In other insti-
tutions with which the writer is connected, particularly in
the Montefiore Home for Chrenic Invalids, hysteria is found
to be much more frequent, especially among the foreign-
born inmates. If hysteria is a rare disease in the adult, it is
still rarer in the child, but when it does occur it is an im-
portant factor in the future life of the child. Jolly, Ferrier,
Oppenheim, and others report cases of hysteria occurring
as early as the second or third year of life.

*We see much less of true hysteria in this country than in Europe ; it is also far less
common in England and in Germany than in France and Russia. Broadly speaking,
the Anglo-Saxon race is less prone to the development of hysteria than the other races
represented in our population,
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In the development of hysteria, hereditary influences
are the most potent factors. Charcot and his followers rule
out all other causes. Given an hereditary predisposition,
mental overexertion, fright, emotional excitement, exhaust-
ing diseases, trauma, masturbation, early sexual irritability
(Freud) may be the contributing causes.

English and American authors have had very little to
say upon the subject. In the large hand-book of Gerhardt,
Jolly has treated the subject in a very satisfactory manner,
and in American Cyclopmdias and Systems of Medicine
the subject has received careful attention at the hands of
Mills and Lloyd. Henoch has written a very full chapter
on the subject, but includes under this heading many forms
of disease which are more properly designated by other
names. The French authors have naturally had much to
say on the subject, and they include so many different [orms
under this heading that one is puzzled to know whether
there is any form of nervous or mental disease that is not
in some way related to hysteria or influenced by it.

The symptoms of the disease are truly protean in char-
acter. No one person, fortunately, ever exhibits even a
majority of them. Hysteria in one person is very different
from the disease as it is exhibited in others. It is difficult,
therefore, to give any one clinical picture of the entire dis-
ease. It will be best to take up the chief symptoms as they
occur independently of other diseases, or as they are known
to complicate other functional and organic diseases of the
nervous system. Hysteria is characterized by symptoms
which point to a defect in the various systems and organs
of the body. Thus we have:

1. Psychic manifestations.

2. Motor manifestations.

3. Sensory manifestations and vasomotor disturbances.

1. PsycHiCc oR MENTAL HYSTERIA.—Properly speaking,
every case of hysteria would come under this heading.
For, if there is any one feature that distinguishes hysteria
from other diseases, it is the defect of will-power and the
excess of the emotional faculties. “I can't” is the pet
phrase of all hysterical subjects, or still better, “ I will not.”
It is not so much a direct lack of power to exert the will,
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as a tendency to exert it in perverse fashion. This peculiar
mental condition is easily recognized, and often leads to the
diagnosis of hysteria in persons who have other symptoms
pointing to a much more serious disease. But aside from
this general hysterical state of mind there are other mental
conditions which are very typical of hysteria. The most
pronounced psychic form of hysteria, as observed in chil-
dren, is that known as Aysterical mania. Under great men-
tal strain or excitement a child is seized with a crying or
laughing spell, after which it passes into a state of nervous
excitement in which, as in a little girl, aged eleven, under my
observation, the child becomes violent, attempts to strike
others, to injure herself, and to tear her clothes from the
body, and to do all possible injury irrespective of conse-
quences.

Another condition, sometimes classed under the heading
of hysteria, is observed in young girls, particularly at the
age of puberty, and often ends in a condition of marked
acute mania, [ have seen a number of such cases in girls
who were over-ambitious and eager to pass their school ex-
aminations. They would keep up under the excitement of
the examination, but immediately thereafter, whether suc-
cessful or not, would become irritable, excitable, sleepless,
would have laughing and crying spells by turns, would re-
fuse to take nourishment, and eventually would either re-
cover under proper treatment, or else pass into a condition
of typical acute mania with absolute loss of reason, with in-
tense excitement, and confused delirium. There would be
no reason to consider these cases in this connection if they
did not occur in children who have shown either a marked
nervous predisposition, or who have exhibited hysterical
symptoms of one kind or another at previous periods.
Such children, if subjected to severe strain or severe emo-
tional excitement, are very apt to pass into a condition of
hysterical mania.

Other mental conditions which cannot well be separated
from hysteria, are those known as hystero-epilepsy, cata-
lepsy, hysterical trance, and the like. Of these, hystero-
epilepsy is by far the most important, and the gravest dis-
order. Mills is inclined to consider this form of disease
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veryrare among children. In thishe is undoubtedly correct;
but it has been my good fortune to see a number of classical
instances of this special form in children, and the account
I give is based entirely upon personal impressions. The
gravity of hystero-epilepsy is increased by the fact that
the children so afflicted are found most frequently in de-
generate families. Insanity, epilepsy, chorea, chronic alco-
holism, are the predisposing conditions in the ancestors of
those who suffer from hystero-epilepsy. In one family I
have during a period of ten years treated the mother for
severe hysteria, a daughter at the age of nine for hysteri-
cal convulsions, and another son and daughter for typical
hystero-epilepsy.

On account of this close relationship to true epilepsy,
cases of hystero-epilepsy cannot be regarded with the in-
difference which many physicians still display toward hys-
terical subjects. In many cases it is difficult to decide
whether the attacks as they occur are more hysterical or
more epileptic ; and of the attacks occurring in one individ-
val some may be typically hysterical, while others may be
typically epileptic ; and there is some danger in every case
of severe hystero-epilepsy that with the progress of years
the hysterical symptoms may vanish and true epileptic at-
tacks may occur. It is of the utmost importance, before
passing judgment upon any case, to determine whether the
attacks are epileptic or hystero-epileptic.

2. MoTor MANIFESTATIONS.—Every variety of clonic
and tonic movements occur in hysterical subjects. Many
of these will be understood best by referring in detail to a
few cases of typical hystero-epilepsy.

Some seven years ago | was called to see a lad, then
thirteen years old, who had been seized with violent con-
vulsions during the night. 1 had been informed that these
convulsions were preceded by great emotional excitement,
caused by a severe upbraiding which the boy received for
his misbehavior. After this little domestic scene was over
the boy went to bed, and was seized with the first attack.
During the attack he gave a shrill cry; then began to bark
like a dog, snapping at everyone who approached him, and
would pass through the most severe contortions, touching
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the bed at times only with the head and heels, the back be-
ing deeply arched as in the famous drawings of Richer
representing this condition in women. After this the most
violent jactations of the entire body occurred. During
these convulsive movements he would snap, bark, and bite,
then he would suddenly give a leap to the foot of the bed—
almost tumbling out of bed—yet he always saved himself in
time. This whole performance would last about two or two
and a half minutes, then thorough relaxation of all the mus-
cles would take place, he would fall back exhausted, and
would then regain consciousness. During the attack there
was no evidence of consciousness, at least no impression
could be made upon him through any of the special senses.
The patient often had as many as two hundred such attacks
in the course of twenty-four hours; he was sleepless, refused
food, and became very much emaciated. After careful nurs-
ing for a period of six weeks the attacks gradually lessened,
and eventually he recovered entirely ; but he has shown since
a deficiency in his moral and mental make-up, and although
he has been cured of the hystero-epilepsy, it was found
necessary to place him in a reformatory. This last fact is
of some interest as showing the relation which hystero-
epilepsy bears to degeneration of all the mental and moral
faculties.

Another case was that of a young girl, aged fourteen,
who was much worried over the fear that she and the family
would starve, as the father had daily drummed into the
child’s ears the necessity of economy and the difficulties of
supporting a family in hard times. The young girl, the
daughter of a very hysterical and emotional mother, took
the it'znrning to heart, and for the first time in her life de-
veloped typical hystero-epileptic attacks. Without warning
she would fall from a chair, from a sofa, or even on the
street would pass suddenly into a condition of apparent un-
consciousness.  Wherever she lay she would pass through
all sorts of contortions, would shriek, now and then would
give agonizing yells, and would finally end up by a pro-
nounced crying spell. At other times she would become
violent, tearing her own clothes, the bed-linen, and every-
thing that was within her reach in the room. These spells
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were repeated very frequently during a period of three
weeks, and then gradually subsided. During all these at-
tacks the movements seemed to be more or less purposive,
and yet there was good reason to think, and the girl later
on confessed, that she was absolutely unconscious of what
she was doing at the time. These two cases will suffice as
a general indication of the common form of hystero-epilep-
tic attacks. :

The distinction between the attacks of epilepsy and of
hystero-epilepsy is brought out in the following table :

EPILEPSY. HYS5TERO-EPILEPSY.

Aura frequent. No aura: but,

Mo distinet cause for each attack.

Onset sudden.

Initial cry.

Eyes open or closed ; pupils often
dilated widely ; do not react; roll-
ing of eyes upward and inward.

Tonic and clonic convulsions.

Involuntary micturition or defeca-
tion.
Duration of attack only a few min-

URiEs.

The patient often injures himself.

Biting of the tongue.
After cessation of clonic movements,
stupor or somnolence,

Some emotional excitement, direct
cause of attack. '

Onset sudden or gradual.

Noises of all sorts during attack.

Eyes turned up; pupils: normal;
often ecstatic expression of coun-
tenance,

Either tomc nigudity of muscles or
Exlril\'ﬂgaﬂ[ movements I:SD'[TI:E.'—
times purposive).

No impairment of vesical-and rectal
reflexes.

Attacks last much longer, followed
by a condition of trance, or else
patient recovers consciousness as
soon as  convulsive
cease. \

The patient falls softly, without per-
sonal injury. '

Biting of the tongue rare.

*atient may pass into condition of
trance, or may exhibit signs of fa-
tigue; recovery often rapid.

mMovements

In addition to the typical attacks of hystero-epilepsy

there are other forms of motor disturbance due to hysteria.
The hystero-epileptic attack, while it is the gravest, is in fact
much rarer than the ordinary hysterical convulsion. The
latter is characterized by a temporary and imperfect loss
of consciousness; by irregular, though sometimes violent,
twitchings of all extremities, sometimes by the repetition
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of one special form of convulsive movement, such as re-
traction of the head. When these various convulsive move-
ments are over, the muscles pass into a state of tonic rigid-
ity, after which rapid recovery takes place. The entire
episode is wound up by a fit of crying or laughing, or by
some other expression of an emotional character. Some of
the patients pass into a condition of melancholy which may
last for hours, or into a state of exaltation and even of ec-
stasy. This is as true of the hysterical attacks as they oc-
cur in children as it is of those that occur in the adult.
These attacks can be distinguished from the hystero-epilep-
tic and from epileptic seizures by the incomplete loss of
consciousness, by the absence of all regular rhythmical
convulsive movements, and by the fact that there is neither
biting of the tongue, nor involuntary micturition, nor any
of those symptoms which are often associated with hystero-
epileptic and epileptic attacks. Other hysterical attacks
consist of spasm of the head and neck muscles, the well-
known spasm of the cesophagus which gives rise to the
sensation known as globus hystericus, or to difficulties in
deglutition if the spasm affects the lower part of the gul-
let. This cesophageal spasm which occurs in hysterical
and otherwise neurotic children is a symptom which has
not met with the appreciation which it deserves. If a
sound is passed into such a gullet it will be seen that there
is an actual muscular spasm at the point of constriction,
and that it requires considerable patience, and sometimes a
little force, to overcome the contraction; but the age of the
child and the fact that the constriction easily disappears, to
return again under the slightest emotional excitement, is
sufficient to remove any fear of the constriction being due
to an organic cause. In this same category we may place
spasmodic movements of the diaphragm, of which singultus
is the common manifestation. This special phenomenon is
much more frequent in later periods of life than during the
period of childhood; but 1 have had under observation an
entire family afflicted with this special form of hysteria
who upon the slightest provocation would exhibit this
symptom. On one occasion I examined the mother, in the
presence of two daughters, respectively twelve and ten
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years of age. Under the excitement of the examination
the mother was seized with severe singultus, and before [
had completed the examination both the daughters were
favoring me with a similar exhibition. The scene would
have been a comical one if it had not brought home to me
the powerful influence of example and suggestion, if not of
heredity, in such cases.

Spasm of the bladder, increased peristaltic action of
the stomach and bowels resulting in diarrheea, upon the
least emotional excitement, fits of erying or laughing, of
sneezing and of coughing, are the various forms of hyster-
ical spasm met with in children, as well as in persons of -
more advanced age. If the hysterical seizure, or better
said, the hysterical spasms, assume a more extravagant
character, and if it affects a larger number of the groups of
muscles that generally act in unison with one another, we
may have that peculiar condition which is known as chorea
major. In this form the jactations are often severe and ex-
hausting. The child or young person assumes the most im-
possible positions, often suggesting the intention of dra-
matic effect. From this condition it is but a short step to
a condition of mild tonic contracture, the limbs retaining
any position which may be given them. This state of cata-
lepsy is very often witnessed in conjunction with chorea
major, sometimes independently of it, but it is a mistake
to assume that catalepsy occurs exclusively in conjunction
with hysteria. It occurs in connection with various forms
of mental derangement, and a condition not unlike cata-
lepsy is met with in some forms of infantile cerebral paraly-
sis. :

In hysteria the muscles of the body are not only subject
to convulsive movements but also to absolute paralysis.
Every part of the body, including the ocular muscles, may
be the seat of such palsy, but it is most frequently mani-
fested in the extremities, in the tongue, and in the vocal
cords (hysterical aphonia). In some instances there is no
absolute paralysis of any one muscle or group of muscles,
but certain functions are paralyzed. The best known exam-
ple of thisis the form which French neurologists have termed
astasia-abasia. A person thus afflicted is neither able to
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stand nor to walk, but is perfectly well able to use all mus-
cles while lying on the back. Many have claimed that this
is simply due to a psychic condition dominated by the
idea that standing or walking is impossible. This is in all
probability the proper interpretation; but the point that
concerns us here is that it rarely, if ever, occurs except in
those who exhibit other symptoms of hysteria.

Hysterical aphonia is very frequent in children, and par-
ticularly during the period of development. The hysteri-
cal character of the aphonia is easily recognized by the fact
that (as the laryngoscope reveals) there is no organic cause
for the loss of voice, and that the single attacks come on
very suddenly, as a rule, in the wake of some nervous ex-
citement, and disappear as rapidly as they have appeared.
I have had young girls come to my consulting-room who
would not be able to speak above a whisper, and it has al-
ways been a special pleasure to have them sing the entire
scale before leaving the room. A strong faradic brush ap-
plied to the neck over the trachea is the most persuasive
master in these cases. Hysterical mutism, an absolute loss
of speech, is generally the result of severe emotional ex-
citement. In some instancesit is associated with delusions,
and with other symptoms of mental derangement.

Other forms of hysterical paralysis, ocular palsies, for
instance, are not easy to diagnosticate, and in order to dis-
tinguish them from paralysis due to organic causes the
physician must have all neurological facts and doctrines at
his command. Itisindeed one of the most difficult problems
in neurology to distinguish hysterical from organic forms
of paralysis, but this distinction can be made safely enough
if the following points are kept in mind : Hysterical paraly-
sis does not as a rule adhere to anatomical distribution, with
the one exception that an hysterical hemiplegia may be quite
as complete as any hemiplegia due to an organic disease.
But I have not yet met with a single case of hysterical hemi-
plegia in a child that has in any way suggested, even for a
moment, the possibility of a hemiplegia due to an organic
lesion in the brain. In hysterical paralysis the paralysis, as
well as the ansesthesia which is associated with it, is apt to
be regional ; thus we have a paralysis of the hand, or a pa-
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ralysis of hand and forearm, or paralysis of an entire extrem-
ity, with an anzesthesia that, as a rule, develops in proportion
to the paralysis. This association of regional anzsthesia
and regional paralysis is, to my mind, very characteristic of
hysteria. Hysterical contractures are not infrequent.

From cerebral palsy, hysterical paralysis can be distin-
guished by the fact that it is not accompanied by increased
reflexes; and by the lack of marked sensory changes in the
majority of cases of brain paralysis. The deep reflexes may
be lively in cases of hysterical paralysis, but 1 have never
seen them markedly exaggerated, nor are they accompanied
by the spasticity and tonic contractures which are of such
frequent occurrence in the case of paralysis due to brain
disease. The presence of ankle clonus was at one time sup-
posed to prove the non-hysterical character of an affection;
this may be true in the majority of cases, but since I have
met with the presence of ankle clonus in some hysterical,
and even in neurasthenic, affections, I cannot attach much
importance to this one point. The electrical reactions, it
should be remembered, are normal both in hysterical and
in cerebral diseases: we cannot therefore utilize them in any
way in making the differential diagnosis.

If the question arises whether paralysis of the upper or
lower extremities (more frequently of the latter) is due to
spinal disease, or whether it be purely hysterical, the diag-
nosis should be based upon the absence of vesical and rec-
tal symptoms in a case of hysterical paralysis, though to be
sure there are many cases of spinal disease too in which
these are not affected. Retention of urine may occur in
cases of hysteria, but it is only of short duration as a rule,
and is rarely accompanied by the symptoms of cystitis, as is
the case in a large number of spinal palsies. In many cases
of spinal and peripheral nerve disease the electrical reac-
tions are altered, and the reaction of degeneration may be
present. This is not the case in hysteria; but these elec-
trical reactions are normal also in all those cases of spinal
disease which are due to disease of the lateral columns and
not of the anterior or central gray matter.

All these points of differential diagnosis may in some
cases prove insufficient, and the diagnosis of hysteria or of
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organic disease of the nervous system will depend upon the
general agreement or disagreement of symptoms. If the
ph_}'sician i1s aware that flaccid paralysis of a single group
of muscles, or of one or more extremities, is generally asso-
ciated with changes in the electrical reactions, and with loss
of reflexes in case these symptoms are due to organic dis-
ease, and if he remembers, furthermore, that spastic forms
of paralysis are associated with increased reflexes, with nor-
mal electrical reactions, and with normal sensations, he will
have little or no difficulty in arriving at a correct diagnosis.
Hysterical paralysis is subject, moreover, to greater changes
than the organic palsies are. While under certain condi-
tions the very persistence of the symptoms for a long period
of time, followed by a sudden change, is extremely char-
acteristic ol hysterical paralysis, the diagnosis becomes
still more certain if the hysterical paralysis is associated
with other symptoms, such as are known to be purely hys-
terical. 1 refer particularly to the presence of rigidity,
anzsthesia, or typical and complete hemianasthesia, and to
the occurrence of major or minor hysterical attacks; but the
difficulties are still further increased by a fact to which
Seguin called particular attention some years ago, that
hysterical paralysis or hysterical symptoms often compli-
cate organic disease.

French authors have reported a number of cases of extreme progressive
wasting of muscles in hysteria. Hirt has recorded a case in a young girl, so
astounding in the rapidity and degree of development of the atrophy that it
almost challenges belief.

3. SEXSORY SymproMs.—From the preceding pages it is
evident that the sensory symptoms often enable one to make
a positive diagnosis of the hysterical character of the affec-
tion when other symptoms would leave some room for
doubt. Every form of sensation may be affected, and it
may either be exaggerated or dimished. Hysterical
hyperaesthesia and hysterical anaesthesia are of common
occurrence. If hyperasthesia exist there is an unusual
sensitiveness to the slightest touch or to the slightest pain-
ful impression. This hyperasthesia is most prominently
developed in the region of the ovaries, in the skin over the

7
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spinal column, each spinous process being so sensitive to
touch that the patient cries out from pain, however light
the touch may be. The hypermsthetic areas, if stimulated,
are very apt to cause distinct hysterical attacks in those
prone to such seizures, and the hyperasthetic areas may
become true hysterogenic zones. These hysterogenic
zones have been studied with great care by the French
school, but we cannot enter upon the subject more fully
here, and leave it with the simple statement that there are
some hysterogenic zones which are not hyperasthetic,

Hysterical anzesthesia is still more frequent than the
exaggerations of sensory impressions. The anmesthesia
may not only include every form of ordinary sensory per-
ception but also the special senses. The distribution of
this anzesthesia is one of the most valuable signs of hysteria.
It occurs in the form of a complete hemianaesthesia, or in
the form of a regional anzesthesia. The hemianzsthesia is
limited strictly to one-half of the body, but in this half it
is often absolute, and the completeness of the anmsthesia is
the very feature which should make us suspicious of its
hysterical nature. If a girl or a boy, or for that matter any
person at any age, present absolute anasthesia to all forms
of ordinary sensation, and in addition exhibits blindness of
one side or a typical hemianopsia, deafness, loss of taste,
and of smell in the same half of the body, such a person
has undoubtedly hysteria. In this country hysterical
hemianzesthesia is relatively rare, excepting in the Russian
and French elements of our population, but in these it can
be studied easily and satistactorily.

[f an entire half of the body is not anasthetic, the re-
gional character of an anzsthesia is sufficient to lead one to
the diagnosis of hysteria. By regional anzsthesia 1 mean
anzesthesia of a well-marked division of the body, say of
the hand, of the forearm, of the leg, the hips, or of circum-
scribed areas in any part of the body without reference to
the anatomical distribution of the sensory nerves. (Fig. 45.)
As this regional anzesthesia is frequently associated with a
regional paralysis the hysterical nature of both becomes
very evident. The hysterical nature of the anaesthesia is
not only made evident by its peculiar manner of develop.
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ment, but also by the manner in which it often disappears.
In a number of cases in which I have studied this anasthesia
carefully it would recede inch by inch, but always main-
tained a certain level in the arms or legs without any ref-
erence to the well-known sensory areas. Hysterical pa-
tients do not present anaesthesia of the anterior or posterior
surface of a limb, but the anmsthesia generally involves
both surfaces. The hysterical nature of sensory disturb-
ances is also established by the powerful effect of hypnot-

FiG. 45.—The Three Types of Distribution of Ansesthesia in Hysteria : Hemianmes-
thesia, Segmental, and Disseminated. &, Hysterogenic Zones. (Dana.)

ism, and of mere suggestion, which is often sufficient at
least temporarily to dislodge a complete anasthesia. The
anmsthesia may furthermore be transferred from one limb
to another, not merely by the action of magnets, or by the
action of metals as was formerly supposed, but, [ am con-
vinced, by any form of suggestion powerful enough to pro-
duce a strong psychic impression. It is on the theory of
suggestion that we must explain the miracles ascribed to
magneto-therapy or metallo-therapy, that played such an
important rd/e about twenty-five vears ago in France.

Of the special senses, vision is most frequently subject
to hysterical disorder. In some there is true photophobia,
in others a diminution of visual perception is more common,
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and the patient may indeed be unaware of the existence of
such diminished visual sensation, which is the best proof
that it is not intentional or simulated. The retina may be
entirely insensitive to light, there may be distinct limita-
tion of the visual field, or there may be a complete loss
of every form of visual perception in one eye. (Fig. 44.)
Bilateral loss of sight is said to occur in hysterical patients,
but as a rule it is simply transitory. I have not had op-
portunity to see this special visual defect in children.
Visceral hysteria deserves a passing notice ; the paral-
ysis of the bladder and increased peristaltic action. of the

0. 5. Q. D.

Fie. 46.—Hysterical Loss of Color Sense and Limitation of Visual Field. Color
Sense Absent in Left Eve and Field Contracted; in Right Eye Field less Con-
tracted ; Order of Appreciation of Colors from Without In was Yellow, Viclet, Blue,
Red, Green. (After Peck, from Dana.)

stomach and bowels have been mentioned in connection
with the motor disturbances of hysteria, but there are two
other forms of hysterical manifestations that are worthy of
further mention. The one form is hysterical anorexia.
Patients in this condition absolutely refuse food, and if they
take it, vomit it at once. In some iInstances this is accom-
plished without effort on the part of the patient and seems
entirely unintentional. In other instances, again, the pa-
tient deliberately sets to work to eject the contents of the
stomach, and does not give up the effort until she has suc-
ceeded. In my service at the Montefiore Home I frequent-
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ly had occasion to witness the antics of an hysterical girl,
aged fifteen, who immediately upon taking food would go
into a corner of the room, begin violent gagging movements,
and would succeed within a period of three or four minutes
in ejecting the entire contents of the stomach. In this girl,
who was not possessed of any insane delusion regarding
the character of the food, the act seemed purely volitional,
and it was a surprising fact that like many other hysterical
patients with anorexia, she was not so much reduced in her
physical condition as a person would have been who had
persistently starved herself. She evidently obtained food
and retained it ; but how she got it and when she took it
it was difhcult to determine, since she was watched care-
fully night and day. She was treated by rather heroic
measures in the form of forced feeding and hydro-thera-
peutic measures; she was allowed to leave the institution
after she had shown her willingness to take food and re-
tain it.

Distention of the stomach and bowels, representing a
total paralysis of the muscular walls of the stomach and in-
testines, occurs frequently enough, and more particularly in
children. The stomach is apt to be distended to an enor-
mous degree, and the bowels dilate in such a way as to give
the appearance of the abdomen in a case of large-sized
tumor. [ have in mind the cases of twin brothers who pre-
sented the following peculiar condition: The one brother,
at the age of fourteen, was true to the neurotic stock from
which he descended by suddenly developing a tremendous
meteorismus, which increased from day to day until the
abdomen was so distended that the skin seemed ready to
burst. There was some anorexia and constipation. The
constipation was occasionally relieved, with the result of
temporarily diminishing the distention of the bowels, but
in a very few hours the intestines would resume their for-
mer state. Every possible measure was resorted to, to re-
move this distention, but it persisted stubbornly for some
weeks, when finally, after the introduction of large enemata
of an infusion of valerian, the distended abdomen suddenly
collapsed. A few days later the twin brother of this patient
began the same performance, and went through exactly the
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same experiences. The abdomen became distended to almost
the same degree as in the brother, and after it had lasted
about the same length of time his abdomen also collapsed in
very much the same way. These boys not only came from
very neurotic stock, but had been very much pampered in
their early training, which fertilized the soil that had been
prepared for the development of every form of hysteria.
DiacNosis.—It would be impossible to state the points
of differential diagnosis between hysteria and other affec-
tions without repeating everything that has been said in
the preceding paragraphs. It is worth while stating once
more that the diagnosis of hysteria should be made only in
case an organic affection can be positively excluded, and if
the well-recognized symptoms of hysteria, particularly hys-
terical seizures and hysterical sensory changes are present.
Let the student also bear in mind that hysteria and hypo-
chondriasis are not one and the same disease, though one
is often mistaken for the other. If a boy is fearful of a dis-
ease with which he supposes he is afflicted, we have no
hesitation in saying that he is a hypochondriac; but let a
airl exhibit exactly the same symptom, and she is at once
put down as an hysterical subject. To distinguish between
the two conditions is not always an easy matter, but in
hypochondriasis the patient is generally possessed of a few
notions regarding his own bodily condition, and these make
such a deep impression upon him that his entire ego is af-
fected by it. His supposed affliction is constantly before
his mind, and dominates his entire being. In cases of hys-
teria there is no such introspection as in hypochondriasis.
The bodily ailments or bodily peculiarities are far more
numerous, but they are subject to greater changes, disap-
pear for a time and then return again, and are not pushed
to the fore quite as much as in cases of hypochondriasis.
In the latter, moreover, the depression is, as a rule, greater
than in hysteria, and in hysteria there are other symptoms
which prove the presence of an hysterical affection. The
difficulties of a differential diagnosis are still further in-
creased by the fact that a mixture of the two conditions
(hysterical hypochondriasis) is not uncommon, and it must
be left to the physician to determine, by a close analysis
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of the symptoms, whether there is more hysteria or more
hypochondriasis in the symptoms which the patient pre-
sents.

PaTHOLOGY.—In discussing the pathology of hysteria
there is much room for theorizing, but there are very few
facts to guide us. That it is a functional disease is con-
ceded on all sides; but there is no other disease in which
the loss of function may be so absolute as in hysteria. By
some mechanism or by some influence which we cannot
yet understand, an entire hemisphere is temporarily invali-
dated, or else we could not explain the typical and com-
plete hemianasthesia so common in hysteria. Meynert
endeavored to give an anatomical explanation, but failed.
How this loss of function of one hemisphere is effected, and
whether it is similar or not to the occurrences that take
place under hypnotic influence, we are not prepared to say.
The transfer of sensory disturbances from one-half of the
body to the other, would go to show that the two halves
of the brain are evidently in sympathy with one another
(to put it broadly) in this disease, and that they can be al-
ternately affected. The highest centres are evidently im-
paired in hysteria, cortical inhibition is removed, and the
lower centres have full sway.* It is quite in keeping with
this view that even the reflexes are frequently exaggerated
in hysteria as they are in organic disease in which the
changes in the motor fibres of the pyramidal tract interfere
with the proper transmission of cortical influences. We
cannot properly speak of the morbid anatomy of hysteria,
for the entire conception of the disease would have to be
altered if we could suppose the existence of such. Some
post-mortem findings have been reported, but they were
evidently accidental complications.

DuraTiON AND CoURsSE.—Once hysterical always hys-
terical, would seem to be the general opinion with regard
to these subjects, but this is not quite accurate. The mani-
festations of this disease often disappear for years, and it is

* Breuer and Freud have attempted a psychological explanation of hysterical phe-
nomena and have ascribed these to a ** hypnoid ™ condition in which there is a division
of consciousness. and a limitation of the power of association. Freud has directed at-
tention to the diminution in the strength of concepts in hysterical subjects, and to the
ready change from psychic to physical innervation.
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one of the commonest experiences to record the disappear-
ance of an hysterical paralysis or of an hysterical anzes-
thesia. The tendency to relapses is extremely great, and
symptoms that have disappeared for years may occur un-
der any emotional excitement,

TREATMENT.—The treatment of hysteria must be con-
sidered with reference to the hysterial predisposition and
with reference to the special hysterical symptoms. The
hysterical predisposition is unfortunately either inherited
from a neurotic ancestry or it has been specially fostered
by an hysterical environment. In hysteria, as in other men-
tal affections, I have often doubted whether heredity is the
marked factor that it is generally supposed to be, or, if we
egrant the hereditary tendency, whether the hysterical man-
ifestations would be as frequent as they are if a serious at-
tempt were made to change the surroundings of such chil.
dren. In the majority of cases the early training has been
defective, and an example constantly before the child of an
hysterical mother or other hysterical relatives is sufficient
to engender the disease in its fullest form. The first and
most important principle of treatment, therefore, is the ab-
solute separation of the child from the family. It is a great
pity that this is so rarely urged by the physician, and still
more rarely permitted by the parents. Only the more in-
tellicent parents can be made to understand that an utter
stranger, if properly qualified, may train a child far better
than its own mother can. At all events there is nothing in
the treatment of hysterical children as important as plac-
ing them under the influence of a sober-minded, intelligent
nurse or teacher who will devote herself or himself to stud y-
ing the peculiarities of the child, and who will make a seri-
ous attempt to foster the good qualities and to counteract
the vices. If this course that has been suggested is per-
sisted in, it should be followed not for weeks or months but
for years, and I am confident that if this is done during the
formative period of a child’s mind and character, an excel-
lent result will follow in many instances. I base this upon
my own experience, and have often stated to parents that
if they will not allow me to pursue such a plan of treatment
I prefer not to attempt any.
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The Weir-Mitchell treatment, which is so effective in
many cases of adult hysteria, is also of the greatest value in
the hysteria of children; but I consider it to be one of its
special advantages that it presents the first and easiest op-
portunity for the separation of the child from its immediate
surroundings. Select a nurse carefully, place the child en-
tirely in her charge, and many a parent will soon be con-
vinced of the good that comes from such separation. In
addition to the moral influences which may be exerted in
this way the physical health of the child can be looked
after. Bad habits of diet and of general hygiene can be
corrected, and a child whose general physical condition
has been far below par up to the time of its entering upon
the rest cure, may be turned into a strong and vigorous be-
ing. Drugs, I am very certain, have but little influence
over such conditions. The usual hysterical remedies, such
as asafcetida, valerian, and the like, may be employed, but
they will accomplish little which cannot be accomplished
by other means as well. If the effect of a drug depends
upon its disagreeable taste, suggestions of a different char-
acter will prove quite as efficient ; and above all the phy-
sician should avoid the possible risk of engendering the
idea in a growing child that there is a special drug which
it may resort to for any annoying or painful sensation.
There is nothing more disgusting than the habit so freely
practised by many physicians of giving valerian or asafce-
tida or morphine to children or adults, whenever they pre-
sent symptoms which smack of hysteria, or which cannot
be interpreted otherwise by the attending medical adviser.

The special symptoms of hysteria call for distinct forms
of treatment, but whatever these special symptoms may be, I
always consider it wise to bear the general hysterical condi-
tionsin mind, and to employ, in addition to the special treat-
ment, those general measures which have an excellent invigo-
rating effect upon the nervous system. [ refer more particu-
larly to the proper use of hydrotherapeutic measures. The
treatment of hysterical aphonia was referred to above. Sim-
ple faradism is all that is needed in most instances, and if this
is not sufficient, regular vocal exercise in the hands of an in-
telligent teacher or nurse, will bring about the desired effect.
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I have never found it necessary to apply the faradic current
to the inside of a throat, but of course would not hesitate
to do so in case the external application did not prove suf-
ficient. Blistering or the application of the static current acts
as a powerful form of local suggestion. In hysterical paral-
ysis of the limbs, the use of a strong faradic current is gener-
ally the most effectual remedy. The current applied know-
ingly, not mercilessly, will gradually induce the patient to
attempt similar contractions; and if to the use of the faradic
current be added the encouraging words of the nurse or
physician, who should not, however, accuse the child of
simulation, and if other measures, such as massage, be em-
ployed, the hysterical paralysis will disappear in the course
of time. But many of the cases are extremely stubborn
and may require more vigorous measures, Or more power-
ful suggestion, before they yield to treatment. It is of
some importance at times to prove to the child that it can
use its limbs very much better than it supposed. Place it
in the middle of a room quite by itself, make it stand or
crawl or walk, and if once shown that it can do so, the para-
Iytic symptoms may rapidly disappear. But the treatment
of hysterical patients of all ages and of all classes demands
unusual tact and patience on the part of everyone con-
cerned in the treatment of the case. -

The sensory disturbances of hysteria are best influenced
by the use of the cold douche or of the faradic current,
particularly by the employment of the faradic brush. If
such measures as I have suggested are not sufficient to re-
move an hysterical paralysis or an hysterical anwsthesia
the efflect of suggestion, hypnotic or otherwise, may be
attempted.

The visceral disturbances common in hysteria also de-
mand special treatment. Some of the measures to be em-
ployed were referred to in connection with the hysterical
twins mentioned above. In cases of hysterical anorexia
patient efforts should be made to induce the patient to take
small quantities of food, and if these are not retained forced
feeding must be resorted to; but never, if you can avoid it,
resort to rectal feeding, for the patient who has discovered
that she can be fed in that way will continue to refuse food
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very much longer than she would otherwise. Lastly, the
treatment of hysterical attacks may be managed in very
much the same way as other hysterical manifestations are
treated. First of all, the patient should receive the general
anti-hysterical treatment, and should be given some drug
which will act as a powerful irritant or a powerful form of
suggestion when the attack is imminent. [ have found
nothing better than a sudden douche of cold water, or cold
flagellations on the head and chest, or the inhalation of ni-
trite of amyl. The latter has this to recommend it, that it
may be used with all the more assurance in those cases in
which the suspicion of epilepsy cannot be altogether ex-
cluded. Lavender and ammonia are also ethcient in some
cases in which the hysterical attack can be inhibited by any
such simple measure. If an hysterical attack continue for
a prolonged period of time it may be brought to an end
by the brisk use of cold douches, by the application ol a
strong faradic current, or by pressure over the ovaries,
after the age of puberty, if these organs be oversensitive.



CHAPTER V.

CHOREA,

AMONG the neuroses of childhood none is worthier of
careful study than chorea. The name is made by some to
include a number of varying conditions, but its use should
be restricted to designate a functional disease characterized
by irregular, involuntary twitchings of some or all of the
muscles of the body. These movements cease, as a rule,
during sleep.

SyNoNvYMS.—This neurosis is also known as St. Vitus's Dance and the
Chorea of Sydenham. Both these names deserve to be used, since the former
implies its historical origin, and in the latter is preserved the name of the
famous English physician who first described its most characteristic symp-
toms. Scelotyrbe and Melanchohia saltans, are terms occasionally used,
though almost obsolete. In German text-books the disease is called Chorea
Minor, in contradistinetion to Chorea Major, a neurosis of a purely hysterical
character.®

ETtiorocy.—Chorea is distinctly a neurosis of childhood
and early adolescence. The vast majority of cases begin in
very early youth, though Sinkler, many years ago, reported
two cases in persons over eighty vears of age. Careful sta-
tistics have been gathered with reference to this disease,
the most elaborate being those reported by Dr. Stephen
Mackenzie, in 1887, for the British Medical Association Col-
lective Investigation Committee. Of four hundred and
thirty-nine cases reported by this committee thirty-four per
cent. occurred between the ages of five and ten years, forty-

# The name chorea, Greek xopela, can be traced back to the dancing mania of the
middle ages. During a severe outbreak of this psychic disturbance in Strasburg, in
the early part of the fifteenth century, the chiel magistrate of that city ordered those
affected with this dancing mania to repair to the chapel of St. Vitus, in Zabern, a small
village not far from Strasburg. The name, 5t. Vitus's Dance, is the only point of affins
ity between the dancing mania of old and the typical chorea of the present day.
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three per cent. between the ages of ten and fiteen years,
and sixteen per cent. between the ages of fifteen and twenty
years. The largest number of attacks were found to occur
in the thirteenth year of life. Some cases, however, oc-
curred very much earlier than this average percentage
would indicate. [ have seen several cases of genuine chorea
in children under one year of age, and many more in
children up to the age of three years. That chorea is
also occasionally congenital must be admitted : Sinkler re-
fers to a case of this description due to fright of the mother
during pregnancy. That there is hereditary predisposition
to chorea is also evident, for the disease is developed more
readily in children of choreic mothers and also in those
whose parents are afflicted with epilepsy or migraine.

All authors are agreed as to the greater liability of the
female sex. Within a period of three years I had seen 184
cases of chorea, in which 136 were females and 48 males.
Sinkler among 328 cases reports 232 females and g6 males.
Gowers, who has tabulated the largest number of cases, finds
only 365 boys among 1,000 cases.

Dr. Weir Mitchell has studied the relation of races to
the development of chorea, and claims that the negro race
is almost exempt. 1 have no means of saying whether this
is approximately true, but from my own experience I can
assert that it is by no means rare among that race, but that
among them it is if anything more frequent in boys than
in girls. The disease is very common in Hebrews, as are
many other neuroses.

Climate seems to exercise but very little influence upon
the development of the disease proper, or upon the causa-
tion of the individual attack; it occurs quite as freely in
cold countries as in warm, in northern as in southern lati-
tudes, but there is an undoubted seasonal influence. The
great majority of attacks occur in the spring. Drs. Mitch-
ell and Lewis have made an elaborate research on this point,
and claim that it is not so much variation in temperature
or in humidity that causes the attacks, but that there is a
decided correspondence between the number of attacks of
chorea and the number of rainy and cloudy days; and then
again between the attacks of chorea and the number of storm-
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centres that pass over Philadelphia. Too much reliance
should not be placed upon these statements until confirmed
by similar researches in other cities. Putnam could not
trace the same influences in Boston, and Gowers cannot
accept the conclusions of Lewis for the conditions under
which chorea occurs in England. These factors, if power-
ful at all, are of more importance in bringing about a recur-
rence of attacks that in giving the first impetus to the dis-
ease.

The causes which lead most directly to the development
of St. Vitus's Dance are (in the order of their importance)
fricht, various acute diseases, such as articular rheuma-
tism, scarlatina, and cardiac disease which so often ac-
companies the acute affections just mentioned. Gowers is
inclined to regard fright as “ the only immediate cause that
can be traced with any frequency.” It was the direct cause
of chorea in 56 of my 184 cases. As a rule, the first symp-
toms of chorea appear within a few days of the fright; in
some cases within a few hours, and even within the first
hour. [ had under observation for a long time a child that
lived near the Brooklyn Theatre at the time it was destroyed
by fire; the child was startled by the sight of the flames,
and within a few hours began to twitch, and soon developed
a severe attack of chorea which lasted for months. In one
case the sicht of a street brawl, in another the sicht of a dead
body, was directly the cause of the choreic attack. In chil-
dren who have once had chorea very trivial occurrences
are apt to bring about a recurrence. 1 have known a slight
overstrain at school, the unexpected report of a pistol, a
severe thunderstorm, or a scolding by a parent to be suf-
ficient to bring on an attack.

The relation of acute rheumatism to the development of
chorea has always been a matter of dispute. Some claim
an absolute causal relation between the two, others insist
that it is nothing more than a coincidence if one disease
follows upon the other. Statistics upon this point are not so
satisfactory as they might be, for cases have been reported
in which it was stated that acute rheumatism has occurred,
but it is not clearly made out that the rheumatism actually
preceded the onset of the chorea. Sée reported the occur-
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rence of acute rheumatism in about one-fourth of his cases,
and in these figures he is supported by the conclusions of the
British Medical Investigation Committee and by Gowers.*
It is a curious fact the rheumatism does not seem to pre-
cede chorea nearly so frequently in earlier years as it does
in those cases which occur between the ages of ten and fif-
teen years. From this we must infer that accidental coin-
cidence plays a very much greater role than many are will-
ing to concede. This must unquestionably be the case with
the statistics furnished by Dr. Hamilton, who found twenty
per cent. of all school children choreic or affected with some
similar disorder. I could find a satisfactory history of the
chorea coming on effer rheumatism in only 20 of 184 cases.t
Hirt, in his recent text-book on Nervous Diseases, thinks that
there is a common toxic agent which, if it affects the cor-
tex, will produce choreic movements; if it affects the joints
chiefly, will give rise to acute rheumatism. This may be a
rather hasty conclusion, but there is enough truth in it to
say that the development of chorea is more probable in per-
sons who have had rheumatism than in those who have not.
The majority of recent writers, including Herringham,
Mackenzie, Oppenheim, Gowers, Osler, and others insist
that an intimate relation exists between chorea and rheuma-
tism; but the question arises whether heart disease, which is
so frequently associated with rheumatism, may not be in part
responsible for the development of chorea. Statistics, in
order to be satisfactory, should be collected very much
more carefully than they have been hitherto, in order to
prove in how few, or in how many, cases of chorea the first
attack has been preceded by rheumatism or cardiac disease.
We can readily understand that fright should be a more
powerful agent for evil in cases in which cardiac disease
has preceded the existence of chorea. 1 have found satis-
factory evidence} of cardiac disease preceding the devel-
opment of chorea in only 20 of 184 cases. The bearing that
* Starr has tabulated 2,476 cases (by various authors); in 662 (twenty-six per cent.)
there was a history of preceding rheumatism ; in 502 there was cardiac disease.
t Osler states that there was a history of rheumatism in 15.8 per cent. of cases which
he had examined carefully.

1 The mere existence of a murmur has been taken by many as evidence of cardiac
dizease ; in the fewest reports is there any accurate diagnosis of the cardiac condition.



I12 THE NERVOUS DISEASES OF CHILDREN.

heart disease may have upon the pathology of chorea we
shall have occasion to refer to later on,

There is a marked tendency at the present time to
overrate the infectious origin of chorea. One may claim
that it is at times a post infectious disorder. To claim
more would be unwarranted.

There has been much talk about reflex chorea, as about
the reflex origin of many other neuroses, but he who sees
with only half an eye will soon convince himself that these
reflex theories are but a poor makeshift. Of all the cases
of chorea that I have seen, I have found but very few that 1
could consider due to any peripheral exciting cause. I have
convinced myself that in a few cases the presence of intes-
tinal parasites was the cause of a transitory chorea, which
disappeared as soon as the parasites were removed, but I
am not convinced that nasal or ocular trouble, of which so
much has been made of late, ever leads to true chorea. If
these troubles prove an inconvenience to the child, some
choreiform habits may for a time be established, but in
such cases the cardinal symptoms of St. Vitus's Dance are
wanting.

There is a curious relation between epilepsy and chorea.
Gowers refers to epilepsy developing from chorea, and 1
have seen a case in a woman of forty, and another in a child
of ten years, in which severe chorea set in after the cessa-
tion of epileptic attacks.

SymrroMs.—Involuntary and irregular movements of
any muscle or group of muscles of the body constitute the
chief symptom of chorea. The muscles of the hands and
fingers, and of the face and tongue are most often affected,
but the leg and trunk muscles are at times involved. These
movements are aggravated by volitional effort either of the
muscles affected or of some other group of muscles. Thus
the choreic movements of the hands will often become very
much more intense if the child is told to stand absolutely
still, or if while one hand is being examined it is asked to
grasp something with the other hand. If the patient at-
tempt to keep the affected part absolutely quiet he may
succeed in doing so for a few seconds, but after that the
movements will become more intense.
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The choreic movements may affect only one extremity;
they may involve one-half of the body (hemichorea), or they
may be generalized. In 184 cases, 35 were cases of right
hemichorea; 32 of left hemichorea; and in 117 cases the
choreic movements were general.

As a rule the choreic movements are so evident that no
special examination is needed. As the child enters the con-
sulting-room the most superficial inspection is sufficient for
a diagnosis; but in other cases, particularly during the early
stageé of the disease, the choreic movements are discovered
only upon careful examination. If there is any doubt what-
ever about the condition, I ask the child to place its hand
quietly upon my own, or between my two hands ; the irreg-
ular choreic movements will, if present, be easily seen or
felt. The true nature of the trouble, which may have ap-
peared to be nothing more than “a slight nervousness,” may
thus be detected. If any further corroboration is needed, an
examination of the tongue, as a rule, reveals the true char-
acter of the disease, for there are very few cases of chorea
in which if the movements of the extremities are ever so
slight, the tongue does not exhibit very marked choreic
twitching. These tongue movements are slow, coarse,
sometimes rhythmical. In advanced cases, if the tongue
is protruded the mouth is opened much more widely than
necessary, the eyelids and eyebrows are raised in the same
effort, and then through a choreic movement of the mas-
seters the tongue may be caught between the teeth. These
movements combined give rise to what, in a former article,
I called the “ facies " of chorea.

The movements of the choreic patient are not only
irregular but are often awkward to the extreme. This is
clearly shown in the attempt to open or button the cloth-
ing, in raising a glass of water to the lips, or in attempting
to hold the pen in writing. This awkwardness often in-
duces great irritability on the part of the child; but how-
ever annoying the movements may be, it is only in a very
small proportion of the cases that they lead to a condition
of exhaustion. A few years ago I had occasion to observe
a little girl, six years of age, the child of healthy and intel-
ligent parents. It had passed successfully through one
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attack of chorea, and in the second attack, coming on after
a fright, the movements were extreme, and sleep was so
poor that within a few weeks the child died from exhaus-
tion. A weakened but not diseased heart unquestionably
assisted in bringing about this early fatal termination.
It is a fortunate circumstance that in almost all these cases
the movements cease during sleep, and that the child is
thus able to recover partially from the exhaustion caused
by the movements during the day.

Some weakness of the muscles i1s frequently associated
with choreic movements. The term paralytic chorea has
been proposed for those cases in which there is marked
paralysis, but as there is more or less weakness in the
majority of the cases, and often more awkwardness than
weakness, there does not seem to me to be sufficient excuse
for the introduction of this term.

Speech is frequently involved. This is in the nature of
a dysarthria rather than an aphasia, the choreic movements
of the tongue and laryngeal muscles making speech dif-
ficult and often unintelligible. In some cases there is a
little awkwardness of articulation, in others hasty articu-
lation leading to the repetition of words, and in some a
peculiar condition of speech which isin part due to diff-
culties of articulation, and in part to choreic movements
of the respiratory muscles necessitating rapid breathing.
Deglutition may be ditheult, the tongue is frequently bitten,
and from the awkwardness in the use of the knife and fork,
and in passing food to the mouth, the little patient is much
annoyed and is an ungainly sight for others while at his
meals.

Laryngeal chorea, pure and simple, occurs somewhat
rarely, and consists of choreiform movements of the muscles
controlling the vocal cord. The result is a peculiar ex-
piratory noise like a bark, which is repeated at short in-
tervals. These cases are often mistaken for cases of hys-
terical bark; but the general restlessness, the age of the
patient, the choreic movements of the tongue and fingers,
should leave little doubt regarding the diagnosis. 1. re-
member a little girl, aged ten, who began to bark after a
sudden fright ; her case had been diagnosticated as hysteria
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by several eminent physicians, but there was no element of
true hysteria in the case. She recovered promptly under
the usual rest treatment. There is little doubt in my own
mind that this represents the rarest form of chorea.

The electrical reactions are sometimes slightly altered
in cases of chorea. Rosenthal, Benedict, and others have
found an increased response to the faradic and galvanic
currents on the part of the muscles and nerves of the af.
fected side. Some have even asserted that the reaction of
degeneration with qualitative galvanic changes occurs in
some instances, but I am inclined to doubt the correctness
of this statement. [ have never found a similar condition
although I have frequently examined patients with this end
in view. [If such electrical changes were present I should
suspect the presence of multiple neuritis, as this has been
known to occur together with chorea ; just as I might sus-
pect this same complication in cases of marked sensory dis-
turbances, for the rule is that in uncomplicated chorea sen-
sation remains undisturbed.

Mental disturbance has been frequently referred to by
many writers as a complication of chorea. It is surely
not a very frequent occurrence, except that in the cases
of chronic chorea (probably a different disease) the ten-
dency to dementia is very marked. The impression I
recorded a few years ago seems to me to represent the
truth of the matter: “ The mental calibre of children who
develop chorea is rather above than below par. Children
who by means of a better mental development stand head
of the class, who work for prizes and earn them, children
who are under constant mental strain, and about whom
parents and teachers make much ado, are the ones most apt
to be attacked by chorea.” In some instances a violent
mania is developed early (chorea insaniens), but it is much
rarer to find this sequence of events than to observe cases
of acute mania, particularly among young girls, in whom
the movements of the extremities and of the tongue are
typically choreic. Irritability of temper is perhaps the
most frequent mental condition associated with chorea: but
this is natural enough if we consider the very annoying
movements and the difficulty the child sometimes expe-
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riences in making itself understood. At times, instead of a
condition of mania, a condition of apathy and depression is
present in patients afflicted with chorea; but I am inclined
to think that this is only true of patients who inherit a pre-
disposition to mental disease. :

The temperature has been studied in chorea. In mild
cases it is normal throughout the entire course of the
disease. In severe cases it may be raised a degree or two,
but any greater elevation is undoubtedly due to some other
condition.

CoMPLICATIONS.—By far the most frequent complica-
tions are rheumatism and heart disease. Rheumatism, if
present, is discovered easily enough both by the fever and
by the painful swellings; but it is well to remember that the
acute rheumatism of children is often a very much vaguer
disorder than the acute rheumatism of the adult. If pain
is much complained of in any case of chorea the joints
should be examined carefully. Heart disease is the com-
plication most to be feared. The heart should therefore
be examined frequently and carefully. Mitral regurgita-
tion is by far the most frequent form of cardiac disturb-
ance. In the statistics of the British Investigation Com-
mittee there were 116 cases of mitral disease and only 6
of aortic disease. Gowers found but two instances of aortic
regurgitation among 252 cases of chorea. Sinkler found
cardiac murmur in 82 of 279 cases, but he does not decide
how many were due to organic cardiac disease. It may
often be difhcult to determine this question, but if a patient
whose heart was normal develops a murmur while under
observation the probability of organic lesion is very great;
yet since anamia is very frequent in cases of chorea, we
must allow, in judging cardiac conditions, for the possibility
of heemic murmurs and slicht dilatation of the heart.
Brown and J. K. Mitchell have described patients covered
with subcutaneous nodules. These have a more direct re-
lation to the rheumatic fever than to the chorea.®

An excess of urea and of phosphates has been found in
the urine of choreic patients. It is questionable at best

* Deler is of the same opinion; he considers this condition a great rarity in this
country.
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whether they are.not in some way the result of the inces-
sant restless movements. Convulsive attacks are referred
to as a complication by several authors. These are not of
a typical epileptic character, but appear to be half-choreic
and half-spasmodic movements. Mitchell and Burr have
recently reported a case of this sort. The cases in which
epilepsy is associated with chorea are more than likely cases
of organic brain lesion, in which both the hemichorea and
the epilepsy are symptoms of one and the same process in
the cortex.,

DuraTioN.—It is difficult to give any accurate informa-
tion with regard to the duration of chorea, as the disease
can hardly be said to be ended if upon the slightest prov-
ocation another attack sets in. A single attack may last
from a few weeks to many months. The average duration
is generally considered to be about ten weeks. In my own
cases the duration of attacks varied between [our and twelve
weeks. Two and three attacks are much more common
than a single attack. I found among 104 cases which were
analyzed for this purpose that 50 cases had one attack; 17
cases had three attacks; 26 cases had two attacks; 7 cases
had four attacks; 3 cases had five attacks, and 1 case had
eight attacks. Notwithstanding this tendency to relapses
the disease is an eminently curable one. It is only in a few
cases that the disease becomes chronic, as in a patient of
Meldner, who developed chorea in early life and remained
choreic until his death, at the age of sixty-six years.

The interval between the relapses is also subject to great
variation. In a few cases the relapse may set in after sev-
eral weeks; in others after several years; and in the case
of chorea of pregnancy we often find that ten years or more
have elapsed since the preceding attack. The female sex,
for reasons too evident to mention, is more prone to res
lapses than the male sex. The second and third attack is
generally supposed to be milder than the first, but there
are exceptions to this rule, for the very worst cases of
chorea that I have ever seen have been in patients who
were passing through second and third attacks. Later
attacks, as a rule, simulate the earlier ones. If the first
attack has been a hemichorea it is very probable that
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later attacks will be of the same character. The severity
of development, with the exceptions just mentioned, is very
much as in the first or in the earlier attacks.

Diacxosis.—The diagnosis of chorea rests entirely upon
the character of the movements. These are, as a rule, un-
mistakable, and are so typical that when they occur in con-
nection with other diseases we speak of such movements as
“ choreic” or *“choreiform.” In practice the question is
most frequently raised whether a child is suffering merely
from general nervousness or from typical chorea. It has
been my habit to decide this point not merely upon the
character of the movements, though it would be safe enough
to do this, but chiefly upon the presence of other symptoms,
which I consider of still greater diagnostic importance. I
refer particularly to the characteristic movements of the
tongue, and to what [ have previously alluded to as the
“facies " of chorea. In rare instances a child may be able
to imitate the choreic movements of others and thus simu-
late true chorea, but if it be mere simulation the attempt
will not be a prolonged one nor will it be successful. Hys-
terical chorea can be distinguished very readily from the
chorea of Sydenham by the more rhythmical character of
the movements, by the peculiarity of the onset, by the
longer free intervals between the attacks of twitching, by
the longer duration of the disease, and by the presence of
other stigmata of hysteria.

It is not generally appreciated that the choreiform
movements associated with infantile cerebral palsies are
apt to be mistaken for true chorea. This post-hemiplegic
chorea is very similar to the ordinary form, but it is more
strictly unilateral; it is more persistent, and it is invariably
associated avith other symptoms which prove the previous
existence of paralysis. The difficulties of diagnosis are in-
creased by the fact that in every case of severe chorea
there is more or less weakness of the affected members, but
in such cases I would advise examination for the existence
of contractures and for increase of the reflexes, symp-
toms which are characteristic of preceding paralysis, even
though there be little actual weakness at the time. Rigid-
ity and increased reflexes, moreover, are never present in
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cases of uncomplicated functional chorea. As this post-
hemiplegic chorea is as much the expression of organic
lesion of the brain as is post-hemiplegic epilepsy, it is nat-
ural that the choreic symptoms should continue as long as
the cerebral lesion which has given rise to them continues
in force. In a collection of cases of infantile cerebral pal-
sies I have found this post-hemiplegic chorea present in
about six per cent., from which it is evident that choreic
movements are not nearly so frequently found in conjunc-
tion with these cerebral diseases as athetoid movements
are. I have been consulted a number of times for persistent
chorea, and in several such cases it has been my experience
that the family physician has overlooked a preceding hemi-
plegic attack which could have been determined readily
enough if attention had been paid to the existing contract-
ures and to the increase of the reflexes. [ would urge that
in every case of chorea a careful examination be made for
other evidences of organic brain trouble.

Confounding chorea and epileptiform convulsions is
scarcely conceivable, for the convulsive movements of epi-
lepsy come on at rarer intervals, there is generally some
momentary loss of consciousness, and there are other symp-
toms pointing to epilepsy. In a previous publication I re-
ferred to the child of a colleague who would make sudden
and very quick twitchings of an arm and of a leg. If these
twitchings occurred while the child was walking or running
across the room it would stand still, evidently surprised by
these movements. It was natural to think of petit mal,
but the frequency of the movements, the character of the
twitchings, and the general choreic behavior of the child
helped me to exclude petit mal and to recognize the case
as one of true chorea. The diagnosis was corroborated by
the very prompt result of antichoreic treatment.

MORBID ANATOMY AND PATHOLOGY.—In considering
this part of the subject we meet with very much the same
difficulties which we encountered with regard to epilepsy,
and the resemblance between the two is also a close one in
this respect, that we not only have a general functional dis-
ease, which in the one case we call epilepsy and in the other
chorea ; but, like epilepsy, chorea is also frequently enough
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the expression of actual cerebral disease. It is natural
therefore to infer that ordinary chorea must be due to dis-
turbances similar to those which we find in cases of organic
lesion. Almost every conceivable change in brain structure
has been at one time or another held responsible for the de-
velopment of chorea. Sée collected 84 cases of chorea on
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F1G. 47.—Dilatation of Blood-vessels in the White Matter of the Convolutions of a very
Chronic and Severe Case of Chorea. (Dana.)

which a post-mortem examination had been made. In 16
no changes were found in the central nervous system, in 32
there were lesions in the brain and in the nerve-centres; in
the remainder there was congestion of the serous mem-
branes. Ogle, Pye-Smith, and others refer to a hyperamia
of the brain and cord. As long ago as 1868 Steiner report-
ed upon a careful examination of three cases of chorea. He
found cerebro-spinal anamia and some connective-tissue
proliferation in the upper part of the spinal cord; conse-
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quently he considered chorea to be the result of spinal irri-
tation. Meynert and Elischer found hyaline degeneration
in the nerve-cells of the central ganglia. The latter author
also found changes in the vessels of the central ganglia as
well as extravasation of blood into the connective tissue of
the brain, and also numerous emboli in the smallest vessels
of the cortex. He described peculiar corpuscles—highly
refractile bodies—but Wollenberg has found them in the
brains of non-choreic patients, Flechsig has found hyaline
changes in the anterior divisions of the lenticular nucleus,
More recently Dana has observed not only a general hyper-
amia of the brain, but a degeneration in the walls of the
blood-vessels, in the white substance of the brain, and con-
siderable perivascular exudation with an accumulation of
leucocytes. Many others, chief among them Hughlings
Jackson, have insisted upon the embolic origin of chorea, a
theory that would be plausible enough since Dickenson
has found that in 17 of 22 fatal cases endocarditis was
associated with the chorea; and yet this theory will not
explain that large number of cases in which there is no
involvement of the heart. Furthermore, an examination of
the brain in fatal cases of chorea by competent observers
has failed to reveal the presence of emboli. This view of
the relation between capillary embolism of the brain and
chorea was suggested by Angel Money, who noticed after
injections of a fluid into the carotids of animals movements
closely resembling those of chorea, and this condition was
found after death to be associated with capillary embol-
ism of the brain and cord.

Lockhart-Clarke found changes in the nerve-elements
and connective tissue in the spinal cord; Garrod speaks of
an overgrowth of connective tissue in the nerve centres,
and thus we might go on quoting as many different find-
ings as there are authors who have written upon this sub-
ject. One of the later contributions to this subject is by
Anton, who found a lesion or old scar in the outermost
division of the lenticular nucleus. As the same lesion was
present in both halves of the brain, and the chorea was
also a symmetrical one, the author is inclined to attribute
the choreic disease to these lesions. By w