DISSEMINATED OR INSULAR SCLEROSIS.

The disease thus named consists in the formation of scattered islets
of sclerosis in various parts of the brain and spinal cord, sometimes
also in the cranial nerves. Our knowledge of the affection is recent.
The lesion was, indeed, long since figured by Carswell and Cruveilhier,
and it was described, thirty years ago, by Frerichs, Rindfleisch, &c., but
the malady was not generally recognised until re-investigated by
Vulpian, and by Charcot and his pupils, and described by Charcot in
his widely circulated ¢ Lectures.” It is called by the French ¢ Sclérose
en Plaques Disseminées,”” by the Germans ¢ Multiple Sclerosis,” and,
in this country, the French designation has been modified into ¢ Dis-
seminated Sclerosis;” but it i1s also called ¢ Insular Sclerosis,” a.
convenient term, proposed by the late Dr. Moxon.
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1038 TRANCE AND CATALEPSY.

NarcoLeEpsy.—The term “narcolepsy” has been used in several
senses, but is best applied to a condition, for which some name is
needed, in which there is a tendency to ?Lﬂ\into sound sleep for a
short time, wsually £ar a few minutes, r * an hour or more.
The condition is distinguished from trance by the brevity of the
attacks of—skesp, by their strems tendency to recur, and by the fact
that the patient can commonly be roused, at-any—timefronr the comdi-
trom=  In some cases, the malady has been apparently the result of €R &éctrvarce, Lﬁétﬁézyy\ Cra

smmym’oumS& N /\a,, Lo e (6 /Aﬂ/r%wj‘?@

fistuta—and whenever ASSe :
F-other-eases The affection \%11164 on in adult life, and Cp?aﬁsﬁ’s away
after lasting for a few months or years. Thus in one girl, the attacks
commenced at sixteen, and continued till she came under treatment
at twenty-two. She would suddenly feel drowsy, her eyelids drooped,
in a moment she was sound asleep, and after about five minutes
woke up quite fresh. Intensely vivid dreams accompanied the sleep,
but she never could recall their details; sometimes she would speak
aloud in the dream. Where—was o changeTmthe—eolour of the face.
After—deficient sleep at night, thesteep—attacks lasted longer, some—
—times-even—halfaun-hour. She could be readily waked at any time,
and by an effort could keep off the attack, but then could not help
yawning continually, and felt uncomfortable. TRhere was nevey
keadache Snch attacks oceurred four or five times a day, when she

«meﬁmmmmm

WMMMMW
weeless—— ¢ oA {',/4/.,‘,[/ Q{é..a.*\

The—characters—that—separate bhis affection from ords ary trance

Irve—been—already mentioned It is most lif;‘ely to be confounded
with minor epilepsy, but from this it is sharply distinguished by the
perfect resemblance of the attacks to ordinary sleep in their onset and
character. When a feeling of somnolence is the warning of an attack
of true petit mal, the unconsciousness lasts only a few moments T
An active life with change of scene is probably the most important
element m‘ treatment,/\ Intherase~mentioned above,-na drugs did so

ﬂ%eh—geed—&membfm&ﬁﬁ—ﬁf—eaﬁm—mrd—mmgbwﬁne; which—
almestentivel-arrested-theattacks.+

~* The term ™ narcotepsy2-has.heen unwisely applied also to such epileptie
hbrele—

t Some forms of lethargic sleep have been distinguished as “ Gayet’s disease (a
rare form, fatal in a few months, somewhat like African lethargy), * Gerlier’s disease *’
(summer somnolence among the Swiss), and ““ Wernicke’s disehd,”” in which sleep
has been the result of acute inflammation of the nuclear grey matter beneath the
corpora quadrigemina. The fact that gradually deepening coma may be due to such
an organic lesion does not justify the ascription of all forms of lethargy to such a
process (Mauthner, ¢ Wien, Gesellsch. der Aerztes,’ May, 1890).
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Arricany LETHARGY.—A curious malady, presenting similar somno-
lence but of very different nature, is the  sleeping sickness” of the
West Coast of Africa, met with chiefly in the Congo and Sierra Leone
regions. It is said to prevail less at the coast than inland, and to be
especially severe in the valley of the Congo. It affects exclusively
negroes (by whom it is much dreaded), and occurs in both sexes and
at all ages, but is most frequent in males between twelve and twenty.
Except that depressing emotions seem to predispose to it, the proxi-
mate causes are entirely unknown. Europeans living in the same
localities are exempt. Swelling of the cervical glands sometimes
occurs at the onset, and they are excised by the native doctors as a
remedial measure; but the condition is not invariable, and its influ-
ence is doubtful. The general health at first is good. There is a
gradually increasing tendency to somnolence, and the patient will fall
asleep at various and unusual times, at his work or over his meals.
A tendency to persistent drooping of the upper lids sometimes occurs
at the onset. At first he can be roused, and if treated by cutaneous
stimulation and purging, the symptoms may be removed for a little
time, but they soon recur and increase in spite of treatment; the
periods of sleep grow longer and more frequent until the patient is
always asleep, is reduced to a merely “vegetative” existence, and
ultimately cannot be induced to take food. He gradually emaciates,
and dies at the end of three, six, or twelve months from the onset of
the symptoms. Just before death the disposition for sleep often
ceases. The disease is extremely fatal. Gucrin met with 148 cases,
all of which died. The observations of Gore and others place the
mortality somewhat lower—at about 80 per cent. Post-mortem
examination has revealed only hypersmia of the arachnoid, slight
signs of chronic meningitis, but no considerable excess of fluid within
the ventricles or outside the brain. The cerebral substance is usually
pale. Filaria sanguinis has once been found in the blood,* but appa-
rently only as a coincidence. In some cases with organic brain disease,
it would seem as if the symptoms had acquired a special character from
the cause of the lethargy, whatever it is. Poisoning by a fungus
growing on cereals has been suggested, but the malady, once
established, progresses steadily in spite of change of residence and of
diet. No treatment appears to influence the symptoms. Only one
observer (McCarthy) has seen good from excision of the cervical
glands. This mysterious affection—mysterious in more respects than
are recognised by those who have theorised about it—clearly needs
more systematic investigation than it has yet received.t

Tt is clear, moreover, that a tendency to somnolence, increasing gradu-
ally to lethargy and coma, is the expression of morbid blood-states more

¥ S, Mackenzie, € Lancet,” 1890.
+ The most recent account of the disease is by Junker v. Langegg, ¢ Wien. med.
Wochenschr.,” 1891.
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often in tropical countries than in temperate regions. Such cases
have been observed in South America, attended with pyrexia, with
only trifling secondary changes in the brain, but with the enlarge-
ment of the spleen that shows a morbid state of the blood. The

symptoms of these cases differ, in essential particulars, from the
African malady.

HYPOCHONDRIASIS.

Hypochondriasis is a morbid state of the nervous system in which
there is mental depression due to erroneous ideas of such bodily
aillments as might conceivably be present. This limitation is neces-
sary to distinguish the condition from those forms of actual insanity in
which there is a delusion of the existence of some impossible ailment
—impossible either in its nature or else by reason of its incom-
patibility with life. A patient, for instance, who thinks that his
spinal cord has become detached from the brain, or who believes that
his throat is hermeticglly g¢lgsed, is insane, not hypochondriacal
The term is " wvely applied to the condition
above defined when this is met with in men. A similar state in
females is regarded as forming part of * hysteria.” The name has
come down to us from the times of Hippocrates and Galen, and, like
“ melancholy,” had its origin in the idea that the conscious life was
largely influenced by ¢ vapours,” &ec., produced in the abdominal
organs. It was not until the early part of the present century that
the disease was generally admitted to be one of the brain.}/

: { an endy KO/,D L
Cavses.—The affection Kﬂﬂm&ﬁi& Mc? ¢

Jrainavhich Jeads to-habitwehanxiety without adequate cause, and to
the concentration of this anxiety on the individual’s own yhealth.
.}7 This—morbd—tendeonay is often a matter of imdd '{eyntll rament,
which may be the result of neurotic inheritance; the most severe
forms occur in persons whose family presents a tendency to insanity.
In other cases there is no morbid heredity, but the state is acquired
through persistent ill-health, which sets up the morbid mental habit
of self-attention and concern. These two causal varieties may be
termed the “acquired” and the “temperamental” forms. The age
at which hypochondriasis comes on varies according to its causes. Itis
scarcely known in childhood, but when due to inherited tempera-

i unate that alienists sometimes apply the term he cases of insanity
omatic delusions; this is contrary to its custom; use, and productive of con-

t An interesting sketgh“of the history of hypochondriasis is given in Gull and
Anstie’s article on thedisease in Reynolds’ < System of Medicine,’ vol. ii.
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ment it often becomes esmbhshed quite early in adult life, and somre~
' S ev - . It may, however, commence at

any period, &Bd—%-h&—&eq&n*ed-fmmice&—eommencesﬁm— or—after
wmiddle age.

Hypochondriasis seldom develops without some exciting cause in
the shape of a distinct bodily ailment, although this is often very
trifling in degree. It suffices, howewen to give rise to unpleasant
sensations, which excite attention and giwe=mse-to concern. Dyspeptic
troubles are the most common exesms$s; others are palpitation of the

an { TN ~ heart, and .V\Lea.]..uass. of the nervous system ; but—therershardty-any—

e |

(W( " paséof the-body in which functional-distwebanee—nay—not—be—tire~
w1 /startingpointof the malady. Whén the attention has once Jecome

allments arg
a seriousdisease.

Symproms.—In hypochondriasis there are three chief elements:
excessive anxiety regarding tee personal health ; undue attention
to any wmsdications of deransement—especially—to—the various- sen-
sations emanatiwe from the organs of the body; and lasthy, as the
consequence of these, there is some false idea that disease is present
which does not exist. Occasionally the last is absent; the patient
may know and realise that he is free from any serious malady, but he
is rendered miserable by the continuous discomfort he experiences.

This discomfort, as already stated, often has its origin in some
actual disorder, but it is always vastly increased by the habitual atten-
tion paid to the sensory impressions proceeding from the organ
deranged, or from other parts when there is no local disorder. The
influence of attention has been already mentioned in the account of
“ cephalic sensations ” (p. 863), which often form part of the symptoms
of hypochondriasis, and the statements there made are applicable to
all the various sensory impressions from other organs that disturb
the hypochoundriac’s life. It is this continuous attention that per-
petuates the morbid state, and renders its treatment so difficult. Not
only are sensations attended to until consciousness is continually
under their influence, but the patient is always searching for indica-
tions of the ill-health he dreads. Hescrutinises his tongue befere

v-b‘r@imast At hrs—evacuations cuquL uwwmmu,-aynd_uoies,_dm_mg the
da > us; Oof exertion
W@f—iﬁe&h&l—we*k—ﬂpeﬁ—l&s—he&d. It is easy for ghe /LL/
~bypeehondiiac thus to collect each day a series of ““ symptoms ” which
he ponders over, endeavours to interpret, and sometimes records,
—ITTOTE detarh-Trd areeyv— As an instance M&eﬁm
—Hom am-attentive—tegard to every—real-er—fauciedsemsationy I may
quote verbatim the description given to me by one of these unfortunate
sufferers, in whose physical condition no other flaw could be found
VOL. II. 66
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than trifling occasional indigestion. I do not breathe free; I do
not breathe clear. After I did my work yesterday there was a pain
in my temples and in the back of my head. There is a little pain in
the heel when I press upon it. I have a sensation of tightness round
the sides of the chest. I have also felt slight tightness about the
knees. The appetite is not the thing at all. There is slight disten-
sion ; T have not found it to-day, but I did yesterday. TLast night I
felt the food in my throat, and a noise in the chest such as you feel
in the ear. My head is hot on the top now. Talking even for a few
minutes seems to affect the eyes, and an uncomfortable feeling comes
in them. This morning in the train, too, after it stopped, I seemed
to feel for a moment as if I was going backwards and forwards. My
forehead gets hot when I talk. Some days ago I had an uncomfort-
able feeling in the loins, and afterwards in the bowels, and a week
ago I had some pain in the armpit.” This-patienthad-no false idea
of local illness; his symptoms were too vague-and-varying-to permit——
him to entertain the idea, but it was impossible to convinee hiffy that™
there was-not Qﬂ1ﬂﬁ_g-paﬁ&g-e+}e¥&l—d-%m&g&'-9meﬂ%ef' his—heattit //In the
subjects of the temperamental form, with neurotic heredity, there
is often slight real derangement of the nervous system, headaches,
neuralgic pain, vague giddiness, noises in the ears, sensations of
wealkness of the legs, &c., which keep up the mental state. Similar
troubles occasionally characterise also the acquired form, especially
in gouty subjects.
S dnmany —eases—mroraover,slight derangement of the functions of
“some one organ constitutes-an-srehorforamxrety/Attention is focussed
on the local sensations so that they attain an ever-growing intensity,
and the conception of a definite ailment becomes fixed, sometimes
ineradicably. In some instances the idea has its origin not so much
in the sensations of the patient himself, as in the fact that circum-
stances, have brought the disease prominently under his notice. Lhis
3 afcd is, indeed, often operative-when there is no-persistent hypo-
chondriasis. MostAnedical students imagine, at sogfe period of their
career, that theyMre the subjects of heart disease. / But the study of
medicine proviles the antidote, as well as the Pane, to all healthy
minds. With mental instability, however, ay/ idea often becomes
firmly rog#éd. An elderly man believed him 1f to be the subject of
diabetes” from which a friend had died, and/he persisted in his belief,
: ‘ _urine.

&

The subjects of this disorder may have the appearance of perfect
health, but t in_w ition 1 : -ation-are often
careworn and depressed in aspect, and are prepccupied in manuer.
Their sufferings are described in language that rs-6b3 y exaggerated.

"
The amount of depression is often vexy great, khut in casesofpure 01/@ Mq,7 /&a;) é S ecaln
Lreqn

hypochondriasisthere is scarcely ever the suicidal tendency co
i melar 1a /’\Muny sufferers indeed are mervous, timid persons,
vho dread illness both for its own sake and as a possible path to the
W)ﬂ,’ \/t /a e M@//WL‘/,
1\ \

&e/e/"" g d/zéf’

“‘S)ZLAA—A&-L 4




DIAGNOSIS. 1043

grave. Ogfasionally, a temperamental ypochondriac may Ke met
with wh ribes life as 'n of easure by his suffeyings, and
asserts Athat he has suicidal impulsg€; but if the latter eally exist,
thereAs generally more than pure

T6 describe in further detail thé symptoms of these cases would be
merely to multiply particular illustrations of the general facts above
stated. There is hardly a malady that is not at times the subject of
the morbid fancy. The general facts are true of all; it is only the
applications that vary. One class of cases, however, commonly
included in this category, deserves special mention, the cases of
sexual hypochondriasis. Most of those who wrongly imagine that
they have some ailment of the sexual organs do not really suffer from
hypochondriasis. This erroneous belief is justified because it is
founded on evidence which is adequate to cause the belief in those
who have no means of estimating its value. The idea of spermator-
rheea, however, sometimes does concentrate the attention on sensa-
tions from those parts, and may set up true hypochondriasis, by the
tendency to attribute to the supposed disease any discomfort that
may be experienced. But there is no such disease as spermatorrheea.
The slow escape of the continuous secretion from the testicles is a
normal and necessary event; neither it, nor the process of secretion,
has the slightest influence on the nervous system.

DraeNosis.—The diagnosis of hypochondriasis depends, in the first
place, on the exclusion of the disease from whick the patient imagines

y
that he is suffering. Tbﬂ&f—meﬁm%%aa—mlgdgﬂ : fmp/,/m [AM / A *u/:,) J"V‘/Z‘7

O symptomg of each—malady, and At is necessary—to ladezreal

e LI . e <o fonf M fad ol
disease before/the obvious mental sfite can be allowed to inffience S 4 V
the diagnosi. The danger that a yhistake of this character shbuld be / U Aot gLl arvf (

g o (=, G
made depegfds on two circumstanced. The first is the neglect of the con- Ay M :
sideratioy/ just mentioned ; the mfAnifest temperament leads fo a hasty //L 4

/ \
diagnosjs, and deters from thorgugh examination. It is ofvious that ¢ wld a/(«k f{‘/"lc:A Ly AY Mias,
hypoc}fondriasis does not exclyfle organic disease, and thy hypochon- 7

v BrS—1-606 Bk 'tS s uthe eeew /3 :

- AU Tr—=crrroermnme .,

Secondly, error is sometimes due to the fact that the patient
suffers from some uncommon malady, the symptoms of which are
unfamiliar or unexpected. Thus
ptoms of diphthéritic paralysis h

and fancy, beca

acquired i an unusual way-<by inoculation.

The other diagnostic question is the distinction of hypochondriasis
from insanity, Ieds in t =~with a family W—
history of insanity thatthis diffienlty arise wtinction depends

'_my on the reasonableness of the false ideas. A patien(\who has
unpleasant sensations in the abdomen, and believes that he is suffering
from cancer, in spite of the assurance that he is not, cannot on this
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account be regarded as insane. But a man who believes that his
brain has been converted into sawdust is, by that belief, proved insane.
Of course pure hypochondriasis may co-exist with other independent
evidence of insanity, just as it may with any other malady. Many
cases, however, are on the border line between soundness and unsound-
ness of mind—cases in which the patient believes that he is suffering
from some disease, not in itself unreasonable, but still out of the
question because the evidence of it would be tangible, and does not
exist. m]_‘ P"H““ts pre—ert T %Ctﬂwl}_y .ILIDCLUC, it LilOnghTuey canhed

S tTer : - nd on_

_etherpommts—

Proanosis.—The distinction between the two forms of hypochon-
driasis, the acquired and the temperamental, is important in regard to
prognosis. The subjects of the latter form seldom recover; if one
false 1dea 1s 1'emo)r3€1, apother takes its place. The acquired form, on
the other hand, san;gﬁes passgy away altogether, and the prospect
of recovery $sommit is good in proportion to the shortmess of time it
has existed, and to the degree of derangement of health in which it
has arisen.

TrEATMENT.—The details of the treatment of hypochondriasis have
to be varied to suit the exigencies of each case ; the principles are the
same in all. The first thing is to correct whatever is actually wrong,
“both in the—patient.s-general health, and alse in the organs to which
Jeattention is directed. In acquired cases, especially, there is often

some weakness of the nervous system that may be lessened bymervime-
_tentes—amd—by—an—improvement in the patient’s mede—eftife. The

second element ié}h.e-x:eme‘m%@ﬂ the false ideas and 0¥ withdrawal

of thel attention ©of the patient from his physical condition. The

statements made regarding the treatment of ‘ cephalic sensations ”’

(p. $63) are applicable to all forms of hypochondriasis, and it is

unnecessary to repeat them, or to apply them in detail to similar sym- /

ptoms in other parts. lt_ig_essentia]-tﬂ-m-ﬂ‘k-erhe patient, realise how hard (u made t

misleading bodily sensations-ofben are regarding the actﬂtal condition

of the parts from which the feelings seem to proceed, and how essen-

tial it is that the sensations should be disregarded. He should also

be made to understand that his efforts to neglect them will not be at

once successful, and that perseverance for a long time will be neces-

sary. A grave responsibility rests upon physicians who are consulted

by these patients. The mere consultation, even when the advice is

wise, helps to perpetuate the morbid state, and it is certain that the

mere consideration of ¢ What have I to tell the doctor?”’ often does

more in the way of harm than the ¢ doctor” can do in the way of

. . . . . b ] s | >
accomplished i-is—ofterrisht—to—refuse to be amy [OUger—a—passive
WWWMAMW%-S@M es such a
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refusal, if £he grounds for it are made clear, willflo more real good to
the suffefer than can be achieved by any other fneans.

NERVOUS WEAKNESS; NEURASTHENIA.

It has become fashionable to apply the term * Neurasthenia’* to~ 7Y O/m/m/v
conditions of weakness of the nervous systeny~ The use of the werd- ¢ N
has brought with it a tendency to regard the condition thus denoted | ,, /L
as a definite disease. Books have been written about it, and it has | UIVVX
been divided into numerous classes according to the character of the |
symptoms that are present, and the causes that give rise to it. It is
convenient to be able to designate the condition by one word instead
of two, but there is no more justification for regarding neurasthenia as
a definite malady, as a disease due to a definite morbid process, or even
as an affection characterised by a well-marked group of symptoms,
than there is for adopting a similar course with regard to ¢ debility ™’
among general diseases. ¢ Neurasthenia’ underlies and may cause
a large proportion of the functional diseases of the nervous system,
and when ‘“neurasthenic” patients seek advice, there are, in many
cases, symptoms of nerve disturbance sufficiently definite in character
to bring the case into some special category. Moreover, the concep-
tion has furnished material for the exercise of an unlimited amount
of intellectual ingenuity, in a gquasi-scientific process of elaborate
description and multiple classification. Like other general terms, it
has a tendency to hinder investigation, and to prevent the thorough
study, and the due discrimination, of the nature of maladies, essential
alike for the progress of medicine and the treatment of disease.

But the term has taken possession of medical thought in every
country to an extent which compels its adoption. The cause which
has rendered it so effective is obvious. While the undue extension of
the use of the word, conspicuous in many quarters, is to be regretted
and deprecated, there are many cases for which it is a convenient
designation, and to which it may be applied without other dis-
advantage than the indirect sanction that may seem to be given to its
unwise use. These are the cases in which there are symptoms of dis-
turbance, or of impaired function of the nervous system, more or less
persistent, almost infinitely various in their features, but which have
in common the negative characteristic that they do not conform to any
of the types that have received definite names. To include the latter
under the term is for many reasons unwise. Hypochondriacal,
hysterical, and many other varieties of ‘mneurasthenia” have been
described ; but if the fact that impaired nutrition and strength of

* Invented by an American physician, Dr. Beard. /X\ {4,.,\//\/[,,2/17 (/Y%(,/;/ 4/1 %ezc//(/w( e,

M&(e%u/ ph d/l// ///M,(/.,L Mé{r 40@,4 /A [/M/Mat/v\ M ""//"/Ué\
/vl/{,/ Cb/ ﬂm>/11 (e /L(‘t/L/LM/ U g, /</L7 {W(VVM (‘t/(”m‘/vxo‘-/‘—v/ AI/
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the nervous system is to be made the ground for including under the
term all the maladies which result from the condition, half the
functional and nutritional affections of the nervous system should
be described in one huge chapter under this designation. Equally
unwise is it to distinguish classes according to the cause of the condi-
tion, when its manifestations present no peculiarities corresponding to
the particular causes. Such varieties as “ syphilitic neurasthenia,”
“influenzal neurasthenia,” ¢ malarial neurasthenia,” have no scientific
justification.

Even among the cases of nerve disturbance which cannot be placed
In any recognised category, there are some that ought not to be
included in this, or, indeed, in any other class of actual disease.
Many persons possess a congenital peculiarity of nerve-function, for
which they may seek medical advice, but which is not really morbid.
Such is the persistence of the  shyness’’ of early life, or a tendency,
life-long, to look on the darker side of things, or the vaso-motor
activity which causes so many persons, all through the first half of
life, to blush at the least emotion, and flush under every favorable
physical influence.

When these, and the cases of a definite, long-recognised type, are
excluded, those to which the terms “neurasthenia” and * neuras-
thenic” may be applied with convenience and without disadvantage
are sufficiently numerous. In many the condition is distinctly * con-
stitutional ;”* that is, the defect in the nervous system is inherent in
the individual, and a similar ancestral tendency can often be traced.
It dates, in some, from childhood ; in others, it comes on after puberty
or in early adult life, without any discoverable cause. Of the latter,
a large proportion are females, who are unable to bear even the
average strain of life, and break down in various ways. They may be
raised to a little higher level of nervous health, but cannot be made
really strong. Males sometimes suffer in the same way, but in them
depressing influences can more often be traced. In both sexes
the state often results from definite diseases of the nervous or
general system or of other organs, which leave lasting impairment of
nerve strength. Various influences, of occupation, amusement, dis-
sipation, excess, may induce the condition; to enumerate these in
detail is scarcely necessary.

The deficient strength implied in the name, persistent as it is in
the cases thus designated, is always the expression of some degree of
impairment of nutrition in the nerve-centres, brain or spinal cord, or
both. It generally involves many parts, and is expressed by sym-
ptoms of great diversity ; those of a certain class preponderate in
some cases, but in many, various derangements of function alternate
or co-exist. As a rule, deficient capacity for functional activity is
associated with an undue readiness for slight action, which may even
occur without its usual causes.

Sensory symptoms are the most common, but are confined to those
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of ‘“irritative ”’ character. Loss of sensation does not exist in simple
‘“ neurasthenia,” but subjective sensations are almost constant.
Fatigue may be produced with undue readiness by muscular exertion
and by mental effort. Headache is common, and so also are the
varied cephalic sensations described at a preceding page. Pains
in the back are frequent, sometimes felt throughout the spine, some-
times chiefly in the sacral region; they are usually dull and
‘““aching ” in character. Spinal tenderness, often at more than one
place, is frequent in women; walking and standing readily increase
the discomfort in the back, sometimes so as almost to incapacitate
the sufferer. In the limbs, slight fugitive pains are often coupled
with varied sensations of tingling, numbness, and the like, which may
be greater on one side than on the other. Musce volitantes annoy
and alarm the patient, and when there is hypermetropia, the ciliary
muscle 1s unable to maintain its usual contraction, so that ¢ asthen-
opia’’ is added, and the use of the eyes begets uncomfortable
sensations in them, superficial or deep, seldom painful, although actual
pain may be felt behind the eyes or in the forehead, after their
prolonged use. Auditory hyperasthesia may cause pulsating tinnitus,
or, in its central form, may render every loud sound distressing.

Muscular strength is only lessened in the severer degrees of nervous
weakness, but the power of sustained exertion is generally reduced ;
fatigue is not only sooner felt, but is often a more unpleasant sensa-
tion than the fatigue of health, and whatever pain or discomfort to
which the sufferer is liable is apt to be induced. Even talking may
quickly cause a feeling of weariness and any cephalic sensations to
which the patient is liable. Many of these sufferers habitually talk in
a low voice, as if every sentence involved an exertion almost beyond
their strength. A sense of muscular inertia and powerlessness is very
frequent, especially in the earlier part of the day, when there is no
real lack of strength; the effort needed for any exertion may seem
beyond that which is possible.

Symptoms of motor irritation or over-action are very rare except in
trifling form. The sense of stiffness in the limbs is not accompanied
by any real rigidity. Some sufferers are very liable to cramp in the
calves or feet. Especially common is the quivering contraction of some
muscle, or part of a muscle; the orbiculares, glutei, thigh or calf
muscles are frequent seats. It seems due to the intermitting, instead
of continuous, release of the nerve-force which causes muscular tone,
and has no other significance than a slight general impairment of
nutrition and function, although it often causes grave anxiety. Rest-
lessness 1s common, and sometimes an unendurable sense of fidgets ”
causes movements almost choreic in their character and constancy,
accompanied even by actual starts of the limbs.

When there are sensory symptoms in the legs, or undue readiness
and degree of fatigue on standing and walking, the knee-jerk is often
increased, perhaps from the diminished resistance in the reflex centres,
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due to the fall of nutrition below the normal standard. No foot-
clonus can be obtained. The state of the sexual functions, in the
male, depends chiefly on antecedent influences, but the mental pre-
occupation, engendered by the varied sensations which absorb the
mind, and the sense of disability, deepened by a fear of impending
calamity, often cause an apparent failure of desire and power, super-
ficial only, and ceasing with its cause. In women, the state of the
menstrual functions depends more on the general health than on the
state of the nervous system, although the latter may be depressed
by mental suffering, or by the apprehension of grave results of irregu-
larity.

But as the most special, elaborate, and complex part of any system
is that most prone to suffer, and exhibits in greatest degree the
effects of general impairment, the functions of the brain seldom
escape disorder in these cases, and often the cerebral disturb-
ance is the most pronounced manifestation of the state. All the
functions are apt to suffer; mental power is lessened, the ability to
concentrate the attention fails, memory is imperfect, and the influence
of the will upon it, in “recollection,” is weakened in especial degree.

There is as much conscious difficulty in mental as in physical exer-
tion, and, in proportion as the sufferer shrinks from the unpleasant
effort, the resistance that has to be overcome seems to increase. All
cerebral processes that depend on the will quickly cause fatigue,

which is expressed by varied sensations, psychical or cephalic. The
subjective discomfort in the limbs and back depress the brain, on
which, often, the effects of the varied sensory symptoms seem to be
focussed. A large proportion of these, indeed, arise in the sensory
centres of the brain, and the interaction of all its parts is such that
the disturbance of one region influences the whole. The purely
mental functions suffer with the rest ; mental depression is conjoined
with irritability, and every annoyance is magnified into a disaster.
While actual giddiness 1s uncommon, a sense of impending giddiness
sometimes causes much distress, and may even, by some indirect
mechanism, induce uncertainty of movement.

Visceral symptoms, pain, discomfort of many kinds, and even
definite disorders of subordinate functions are frequent, but those of
the digestive system are of especial importance. They are to be
recognised, as distinctly augmenting other symptoms, in about two
thirds of the sufferers, and a close relation between gastric disorder and
cephalic discomfort is especially conspicuous. A feeling of shortness of
breath, or oppression at the chest, is often complained of. Secondary
disturbance of the action of the heart is frequent, and the readiness
with which the vaso-motor system responds to central and visceral
derangement, is the source of many symptoms, flushing, pallor, sense
of heat and cold, chills, and imaginary fever, are common complaints.
Sleep is seldom good, restlessness and insomnia increase the nerve
prostration, and often, when the patient does sleep, he wakes un-
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refreshed, weary, and languid. Starts often hinder the advent of
sleep, and this, when it comes, is disturbed by dreams or interrupted
by sensations of tingling in the hands, sometimes with a feeling of
contraction in them when there is none, sometimes with an actual
contraction such as that described at p. 704 as ¢ nocturnal tetany.”

The further development of such effects of malnutrition usually
takes the form of one of the definite functional ailments already
described, many of which, as neuralgia, hypochondriasis, hysteria,
really consist in a high degree and elaborate development of the
effects of the condition now under consideration. The description of
the symptoms wmight be multiplied indefinitely, and yet, so various
are they that no description, however lengthy, would embrace half the
varied manifestations of mere nervous weakness.

Procarosis.—The prospect that the condition will pass away must
depend on its duration, and especially on the degree to which it is the
effect of influences that can be arrested, or, on the other hand, is the
manifestation of an inherent inability of the nervous system to reach
or maintain a proper level of nutrition and function. Each case
must be made the subject of separate study, and the causal influences
must be compared with the extent to which the interaction of the
symptoms tends to keep them up, and with the possibility of eman-
cipating the sufferer from the pathogenic influences, external to and
within himself. When patients have been freed from the acquired

state, it is extremely prone to return on any impairment of the
general health or strain upon the nervous system.

TrEATMENT.—The advice that has been given regarding the treat-
ment of hysteria, hypochondriasis, neuralgia, headache, and cephalic
sensations, embraces most that can be done to remove the condition of
‘““ neurasthenia.”” All influences conducive to physical strength
should be secured, and all causes of depression and exhaustion of
the nervous system should be sought for and eradicated. Powerful
causes (as sexual excess) are sometimes quite unrecognised as such
by their victims. A sea voyage and mountain air afford the most
potent means of restoring the strength of the nervous system, if this has
been lately lost. In all cases, rest from work that is obviously depress-
ing should be secured, and the rest made more effective by such mental
and physical influence as can be secured by change of personal and local
surroundings. In many, however, some mental occupation is better
than perfect freedom to devote attention to the sensory discomfort.
Tonics should be given of such form as is indicated by the symptoms,
and drugs that lessen the instability of the sensory structures,
without depressing the system, are often of service, such as small
doses of Indian hemp, given with bromide, belladonna, or chloride
of aluminium. The effect of nitro-glycerine, in augmenting the
arterial blood-supply, and thus facilitating improvement in nutrition
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and the influence of tonics, is often very conspicuous. The physical
influence of rest and massage are often useful on account of the
complete repose given to the motor nervous system. Hydropathic
treatment is of service in many cases, not only for its direct effect,
but also for the conditions which it indirectly secures. The details of
the treatment that may be adopted with advantage in various cases,
need not be enumerated because they chiefly consist in the application,
to the special state, of the measures that are within the familiar know-
ledge and capacity of every well-trained practitioner.




MOTOR NERVES OF THE EYEBALL.

(THIRD, FOURTH, AND SIXTH NERVES.)

The motor nerves of the eyeball are the third, fourth, sixth, and
sympathetic. The external muscles are supplied by the three former,
the internal muscles by the third nerve and the sympathetic. Jtawtt

enient to reserve foy special description the :zi?ctions of the

lysig of the external musgles, the special symptoms
Lne 've, and the causes andl treatment of such disease.
¢~ When there isno muscular contraction \the eyeball is in the gpositio I
in_this positi . 1y 5 e of
_/vmwn%%gh—t-aggies_m—the—p}me—o{—tbe—fm . This is termed its

“ primary position)” Amy deviation from ﬂﬂfﬁfﬂw;msﬁm is due

to muscular action. Many movements are produced by more than

disease of each
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one muscle. Kach of the straight mpuscles turns the eyeball in the
direction indicated by its special nanfe, but the superior and inferior
recti, in consequence of their origin /being nearer the middle line of
the body than is their attachment fto the eyeball, tend to turn the
eyeball inwards and to rotate it, s¢ as to incline the vertical axis of
the globe. The upper end of this vprtical axis (which it is convenient
to indicate by 8.) is inclined inwarfls by the superior rectus, outwards
by the inferior rectus. This tendgncy to rotation is counteracted by
the simultaneous contraction of the oblique muscles; the inferior,
which rotates S. outwards, acts wigh the superior rectus; the superior
oblique, which rotates 8. inwards/acts with the inferior rectus. The
oblique muscles also counteract ghe inward movement of the globe
on its vertical axis, caused by the superior and inferior recti, and

SUP. RECTUS INF. OBLIQUE INE RECTUS SUPR OBLIQUE

: m—— Bt A

F1a. 86.—Action of elevafors of right eye; the arrow-heads indicate the
direction of movement produced by the muscles named. The curved lines
represent the rotation on the antero-posterior axis, the vertical lines that
on the transverse axis, and/the horizontal lines that on the vertical axis of
the eyeball.

F1e. 87.—Action of degressors of right eye. See last fig. and description,

they also assist the recti in moving the eyeball upwards and down-
wards, having a slight elevating and depressing action (see diagrams,
Figs. 86 and 87). When the eyeball is moved diagonally the lateral
rectus acquires a rotatihg influence, but this is counteracted by the

opposite tendency of the associated superior or inferior rectus. In

the case of slight inwapd diagonal movements the rotating tendency
of the superior and infprior recti corresponds with that of the lateral
muscle concerned, and Jmust therefore be counteracted by an oblique
muscle.
e-eyebati merves—hasbeen-ale seribed{(p—5

The tract of grey matter beneath the aqueduct o us, which gives
origin to the third nerves, is continuous behind (i. e. below) with that
of the nuclei of the fourth nerves, and is connected with the apparently
separate nucleus of the sixth by the posterior horizontal fibres. We
have as yet no complete evidence of the precise distribution of funec-
tion in the nucleus of the third nerve in man. The conclusion of

o3 otk on Mwﬁ%
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Hensen and Voelckerﬁ/ﬁumn_therr"émrl-

ments on dogs, has been st . Mid-Line.
Ciliary muscle.

Sphincter iridis.
suggests that the | L. palp.

not simply fron € : : Rect. Int. Rect. sup.
Rect. infer. Obliq. inf.
| (Obliq. sup., 4th n.)

The exidence is sfrong that the anterjdr part of the nucleus controls

ace nmodati/oaf[, and the next the acfon of the iris to light, and that

these functions are subserved by the anterior €asciculi of the f£oots of

the ngr’v/e,I hao ind hese»e%nttes, _

. i al recti.§ U A L e

The relation between the intgrnal rectus and the gpposite external A

rectus, and the anatomical #rrangement concerngd in the lateral

movement of the eyes, will be described in the account of their

conjoint palsy.

GENERAL SympTOoMs oF PArALysis.—Loss of power in the ocular
muscles is indicated by five kinds of symptoms: limitation of move-
ment, non-correspondence of visual axes (. e. strabismus), secondary
deviation of the sound eye, erroneous projection of the field of vision,
and diplopia. Strabismus and diplopia may result from spasm, but

persistent spasm is rare except as the common form of “ squint,” and

in this diplopia is absent, for a reason that will be presently
mentioned. An abnormal state of the eyeball muscles must not be
assumed from the posture during comatose states. In-sleepstupor,

as in common sleep, the globes may diverge and be directed upwards ;

one may be higher than the other, and on the patient being roused

they may at once assume a normal position. Moreovera—congenital
difference of position is far from rare, and may—readty mistead—it——
may also result from old and forgotten injury.

Lumitation of Movement.—If a muscle is paralysed, the eyeball
cannot be moved so far as normal in the direction of action of that
muscle. Incomplete palsy the defect is absoluty the evebat-eannot

ved 1 Itfomunless slicht movement by other
muscles is possible rmrevthe—gtobe isfixed—in_the opposite
asition by contrétion of the unopposed antagonist of-+he-paralysed

* ¢Arch. f. Ophth.,” Bd. xxiv, 1878, p. 1. ASee also p. 53.

t ¢ Prag. Zeitsch. f. Heilk.,” 1881, p. 391, and ©Cent. f. Augenh.,” 1883. The
chief evidence is that in two cases of nyllear disease and palsy of some muscles
there was a marked difference in the affection of the medial and lateral fibres of
some fasciculi. The observed grouping of palsy in disease is seldom significant.

I It is not probable that the positign of these centres in man is as far forwards
beneath the floor of the third ventrifle as it is in dogs, and as it has been assumed
to be in man by some writers. THe nuclei of the third nerves cannot be traced
farther forwards than the position/of the posterior commissure.

§ Bouchard, ¢ Rev. de Méd.,’
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musetes Thus in paralysis of the external rectus the eyeball cannot
be moved outwards, and after a time is turned inwards by the con-
tracture of the internal rectus. If the paralysis is incomplete, move-
ment is deficient in proportion to the amount of palsy, amd—tewards
the._hm:i_of_m.olemen.t._t.he—m-e.tmn is often jerky (‘‘paralytic nystag.
s”’) from remissions in the contraction, audloomls__ta—h-eﬂa-er_m_a
w When both eyes are open, and acting together, the extent
of movement is usually less than when the other eye is closed and the
patient uses the affected eye only,.and-is—compelled to strive-bo-<fix
Strabismus and Secondary Deviation.—In consequence of the defect
in movement, the axes of the two eyes do not correspond in positions
that necessitate the action of the paralysed muscle. If a lateral rectus
is affected, the axes converge or diverge, producing convergent or
divergent  strabismus,” which increases, the greater the degree of
movement of the sound eye in the direction of action of the paralysed
muscle. Paralysis of the external rectus causes conver gent strablsmus
that of the internal rectus divergent strabismus. Th

th&ﬁﬂ&@i%he‘[TTﬁyseMl&imm-p&mﬂelﬁm—wﬁh—th&t—eﬁ-the sound

Lﬂ veye 1s termed the “ primary deviation.” If the sound eye is pre-

J‘l)-m/cu/(mru

S vented ‘f-l-em seeing the object, and the patient looks at this (saade
& only with the affected eye, the sound eye is moved wtill

fartper in that dlreotmnﬁ %ﬁd—%&&ee-bhe—d—%;i.theﬂ;;ual—axes\s

Tro

—lncreased. Tins is called the “secondary deviation.” Lts—exnsten(f” T

Trrre&—b’vhs*&b-sgq.u.e_n_tlym

g the patient “ fix ”” with the unaffected | eve

[back to its former position. and, or a

of the one

A piece of ground glass

fover the eve &]J\VQIS the same purpose, and permits observa-

‘Lthll depends on the fact that

gg_@y—two muscles which act towethel are equally innervated for a

given movement. If one is weak, and an effort is made to contract it

(as in fixing with that eye), the increased innervation influences also

the other muscle, and causes an undue contraction. Tt is as if a rein

acted equally on a hard-mouthed and a tender-mouthed horse yoked

together ; the effort to make the former deviate would cause an
excessive deviation of the lattel ' :

icate test for wealk

existenee_when the primary deviation is too o1m1,u to—beobserved,

Moreovexr fliese deviations afford a distinction from strabismus due

to muscular spasss, such as ordinary squmu I&—the—l-ar%e?’t‘]i?'d’é\m-
tion exists in all movementsys i Mstmbmmus only in those
moveme}tf/(‘h%t call into action tfle paralysed muscle. In org nary

strabismyg, the deviation is the shme whether the patient fixgs with
with the other; in pgralytic strabismus fixation

one ey
nounal[]r yve evokes the primary} and that with the affect
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secondary fleviation : these two are similar in direction, but opposite
in characfer, the primary being a defect, and the secondary an excess
of movempent.

Llrroneous ijectwn — interesting and i - 1@

ed inner secondary de
W“ﬁa judge of the 1elat10n of external
objects to each other by the relation of their images on the retina ;
but we judge of their relation to our own body by the position of the
eyeball as indicated to us by the innervation we give to the ocular
muscles. When there—tsseo-sunscular effortand the eyes are at rest
in mid-position, we know, to“u‘se-?ﬁpu-lzrr—}a-lwﬂmge, that an object at
which we are looking is opposite our face; that-is;that—a line from

the centre of the ﬁeld_ ofjlsmn—te—ihe—lﬁrc‘u—}ﬁm—pe&pe
d;@&.,g-bbe—f&errl"p‘l% £ : If we turn the eyes towards one side, we
know that é,neochct‘fﬁ- middle of the field is to the side of 1ts
former position ; hof far $o that-side we estlnthe-—be;hﬂn_d.egme

movement of the-eyes indieated by the amount of innervatione; and if —
WWW&WW&M% us

to so contract the muscles of the—arm—as—to—effect the desired move-
ment with precision. But the increased innervation needed by a weak
ocular muscle gives the impression of a greater movement of the eye
than has really taken phce ,@___ﬁllc.gﬂsl.i_th_dt the ob;}eeﬁas seen—are

If the patlent 014:,)
then_ai;temfts/to touch iheobjecﬁ]ie finger goes beyond it. The \

erroneous projection exists, of course, only in those movements of the %——aéf’ Lt %

eyes for which the weak muscle is necessary. It is greatest when the ‘ﬁ{_
affected eye is used alone 11; disappears altowether when this is closed.
rojec always 1n the dir ion—of the —

affected-musele—The kunowledge-of thc relation—of—axternal-objects

0 o1 - S 1111101‘7]1’1011\ of the

. A8
IS one of the moSt nnportmulceb of wuld@nc to
: arcontracyions for maintaining the
- : [d degtro;
s and the others that are
equences may a et con-
This giddinegs
- c—“~ocular vertigo.”
Double Vision. —WVe have seen tlnt the ﬁeld of vision of the para-
lysed eye is enoneoubly projected i

IO

loel:s—w*‘eh—bvt‘lrﬁyvrﬁr—ﬁ'e-}r}m the—mmaffected—eye; oemlly
ppefree%ed does not correspond with the field of the mffccted eye; the

tlong, objects are seen double The l)thlellt 1s comnscious of the
doubling only of that object tb&—lﬂﬂ-@&@f—%ﬁ%eh—a—s—%med—aﬁ-‘ehe

ul ; Jec
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MWWMJ to which the

attenti » The image formed in the unaffected eye, being
referred to its correct position, is termed the “ true image,” the other
is termed the ¢ false image.” The distance between the two images
depends onthe-ameount of the error of projectionsand corresponds to
the degree of deviation of the eyeball from the position which it
should occupy with that amount of
innervation. JlIn_consequenee—ob
this deviation 4f the two visyal
axes, the retigal image is forphed
at the macyla lutea only in/one

ton. It was formerly

thought that the circumstance that
the two images are formed upon
non-corresponding p@rts of the two
retine affords an ade expla-

nation of the diplopia,

diplopia which occurs 16‘ secoydary . .
contracture of a muscle canot be FI6- 8@.—D1a.g1"am to illustrate fhe pro-
. ; duction of diplopia by the efroneous
explained by the simple th¢ory of projection. In consequence df weak-
11011-001‘1‘081‘)0]1(16]10(3 of retingl areas.  ness of the right external re¢tus the

; o e I . image of A formed at th.e magula, M,
A muscle—therightexternglrectus, ¢ 4jic 1ot eye, falls within thel macula

for instance—is  paralyfed, and  of the right eye at a. But the effort
when all the muscles are gt rest and corresponds to that.necesszu'y o bring

. : the macula to i (in the broken arc).
each eye should be directed straight  Hence B, whose image is at 1, seems
forwards, the right eye fs turned in-  to occupy the position of A, Jand the

i 1 Lahe s image formed at a to the l¢ft of m
wards by the permaneyt bhOltemng is projected to the other side of A,

of the unopposed infernal rectus. and seems to occupy the poition C,
The image of an opject opposite 22 ;)fl it were formed at ¢ tq the left
the eye is formed pn the macula
lutea of the left efe, but to the inner side of the macula Jutea of
the right. That fhis is no reason why there should be dipl¢pia will
be evident if we puppose for a moment that the patient has pnly the
right eye, that this is normal and voluntarily turned to the left. TItis
clear that the fobject in the position supposed will be s¢en (mot
distinctly, becguse its image falls on an excentric part of thq retina)
in its actual/ place. So, too, if we suppose the patient [to have
eye, and that this is directed towards th¢ object;
this will algo be seen in its normal place. Thus there is o reason
in the mgre deviation of the eyes, and the non-correspopdence in
position pf the retinal images, why the object should be seen in this
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eye in an erronepus position,—why there should be doubfe vision.
The explanatioy is that in the case supposed—of a wWormal eye
being turned fo the left—the field is mentally projetted to the
left, in correfpondence with the degree of active myfscular jnner-
vation ; the /centre of the field lies thus to the left, And the object
position in the
the muscles are
at rest i/ the field is referred to the position norpally corresponding
to rest, the centre of the field is projected dfrectly in front, the :
ric image of the object is referred to an/excentric pesitiomrim—

the field, and the patient seesthe-objectima Fhlse position with this \ N :
: J 9 .
, in the real one wi e other. Thus’the non-correspondence % %“(/’V”’”’ ¢ Nabiaop,

of the retinal images does not explain £48 diplopia, except with F o
the help of the erroneous projection. The latter does explain it 7 an  prodav musdy
without the former. Nevertheless, if there is no contracture, and the
paralysed eye, when at rest, is in mid-position (as in recent paralysis),
the facts of diplopia may be explained, and its laws formulated, on /
either hypothesis. )}M /mewfét ) W/V/MWD nruU /IM“?
Diplopia exists equally whether the patient fixes with the normal or N~  Oceclan

with the paralysed eye, but in the former case the true, in the latter
the false object is the more distinct, that image being always the more
distinct which is formed at the macula. The dist:

double images is greafer when fixation is by the paralysed eye, because
the greater muscularfeffort results in a wider error of projection ; of

this greater effort the secondary deviation of the no -paralysed eye
is evidence. As Grjefe has pointed out, if the p#tient moves his
finger from the fixing (paralysed) eye to the appareyt image, in trying
to touch it, the line faken by the finger correspongds in direction with
the visual line of the other (secondary deviatis g) eye; each repre-
sents the excessive aAmount of muscular innerva on, and the degree of
excess is a measurp of the erroneous projection of the field of the
paralysed eye.

In recent paralysis, diplopia exists only jyhen the eyeball is in a
position that needls the action of the paralyfed muscle. In old cases

: The distance
eases, the farther the object is moved
in the line of action of the affected muscle. As a rule it is the false
image which appears to move from the other, and the direction of its
movement is that of the action of the muscle.
The false image may be on the same side of the other as the eye by
which it is seen (homonymous or simple diplopia), or it may be on the .
other side (crossed diplopia). When the muselewhich-is-paralysed-is
&H—Weyjés therefore~converge, the diplopia is simple ; ¥l esd "’P@ C'/“/’/
when the muscle is an adductor, and the eyes diverge, i i
Viudiplopia is crossed. This 5 fac heformer case

of conver v
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formed on the side of the retfna towards the sound eye, and is/therefore
projected on the other sidg of the real object. In the case o divergent
strabismus from paralysi of an adductor the false imag¢ is formed
on the side of the reting farthest from the sound eye, and is therefore
projected on the side of the real object towards the sourd eye. The
student may remember the relation by the rule that wien the visual
lines (prolonged oculfr axes) cross, the diplopia is not frossed.

In diagonal positions of the eyeballs the two images are not parallel ;
the false one appears inclined, On thqtheory that the diplopia is due
to the non-correspondence of the pakts of the retine on whidh the
images are formed, the obliquity is/explained by the fact fhat an
abnormal rotation occurs in these diggonal positions. This rofation is
due to the action of the oblique mugcle, which should prevent/rotation
by opposing this tendency of the paralysed muscle. The ob iquity is
explicable also on the theory thatfthe diplopia is due to drroneous
projection: as v. Graefe has shown| the same principles apply to an
abnormal rotation as to a defect jn lateral movement. |

The total field of vision whi¢h is brought into view b various
movements of the eyes, the heaql being still, may be repres¢nted as a
circle, the centre of which is at the fixing-point when the efyes are at
rest, while the radii represent the various movements, norizontal,
vertical, and diagonal. The gircle is termed the “ motor ffield.” In
paralysis of one muscle without secondary contractuffe there is
diplopia only in one part of this field, that corresponding to the move-
ment of the muscle. Thus [n paralysis of the right exfernal rectus
there is diplopia in the right half of the field. The lind which sepa-
rates the area of single or flouble vision varies in directfon with each
muscle, and corresponds with the position of the axis ¢f the eyeball
around which the globe nfoves when the muscle is in af tion; but the
correspondence is seldoyi exact, on account of the ¢o-operation of
other musecles in certain /positions. To lessen the double vision the
patient often holds his head in sucha position as to chil the paralysed
muscle into action as liftle as possible. The movemept of the head is
on an axis which corrgsponds to the line of separatign of single from
double vision, and thfis to the axis on which the eyepall is moved by
the affected muscle.

Patients are not always conscious of double vision. If the mus-
cular weakness is slight the two images may nearly correspond,
and the result may be an indistinct outline to the apparently
single image. Again, if the images are far apart the less distinct
excentric image may be neglected, and—the-patient—may—be—comseions

reh— e norm “his is generally
cage in old palsies. The detection of diplopia is facilitated by placing
a xed-glass before one eye, preferably the sound eye, becausethe more

2=4S] bk e Db ¢
A strip of white paper is then held up in various parts of the motor
field ; the patient looks at it without moving his head : one image is
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seen red, the other white. Wl
and their relatfve position can be ascertained. Jf the red glass alone
does not at fiyst suffice, the view from each eye may be alternately
obstructed (s by the hand held before the eye); and if there is double
vision the position of the object will seem to altgr as it changes from red
to white. /Such obstruction will, alone icit-unnoticed-diplopia.—
In emplioying diplopia in diagnosis we must first prove that it is
not monocular, by ascertaining that it ceases when one eye only is
used.¥ We then learn by the coloured glass whether the double vision
is simiple or crossed, whether the two images are on the same level or
not, whether parallel, and the direction in which movement of the
object increases the distance between them. When the images are side
by side, and the diplopia is simple, the paralysed muscle is of the eye
on the side towards which movement increases the distance between
the images. If the diplopia is crossed, it is a muscle of the other eye.
If the images are one above the other, the paralysed eye is that of
which the image ascends from the other in looking up, descends in
looking down. If there is secondary contracture of the antagonist of
the paralysed muscle, diplopia exists through the whole range of
movement in the plane of action of the muscles, i. e. during the action
not only of the paralysed muscle, but also of its antagonist; but the
distance between the images during movement remains the same on
the side of the contractured antagonist, while it alters on the side
of the paralysed muscle. It must be remembered that the vertical
action of the superior and inferior recti is greatest in abduction of
the eye, and that during adduction the oblique muscles also elevate
and depress. Vertical movements are therefore in the line of action
of two sets of muscles, and to discriminate between them we must
move the object up and down both during adduction and abduction.
Vertical diplopia in abduction is due to the superior or inferior rectus
if in adduction only, it may be due to paralysis of an oblique muscle.
Aid in diagnosis is also to Me obtained by prisms, on the princjple
that a prism so placed tha ]
action of the paralysed
double images; one i

unaffected eye in $he position in which before the affefted eye the
diplopia is increpSed. Fusion by a prism before the affected eye
removes the erroneous projection; fusion by a prism before the
normal eye byings the projection of this field into the same error as
the other,

PArALYSIS oF INDIVIDUAL MuscLes.—We_may now consider—the
symptoms of paralysis of each musele. It must be remembered that

* The cause of monocu iplopia is still unknown. It is sometimes well
marked when there is no discoverable rmality in the refraction or in the fundus
of the eye. -
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more than one muscle is often affected, and the symptoms are corre-
spondingly combined ; and that in diseases of the central nervous
system, palsy and spasm are sometimes so associated as to render an

exact diagnosis difficult and occasionally impossible Phis—dfitcalty
is often due to the circumstance that a given m]qv was DJ—eee&ed"by
some other derangement

The paralyses described and figured are of the muscles of the right
eye, except that of the
external rectus, which is
of the left eye for com-
parison with the paraly-
sis of the opposite in-
ternal rectus.*

External Rectus, Left
(Fig. 89).—The defect of
movement is outwards,
with convergent strabis-
mus ; secondary deviation
is by the opposite internal
rectus. The diplopia is
simple, in the left half of
the motor field; the two
images are on the same
level in the horizontal
movement, and the dis-
tance between them in-
creases as the object is
moved to the left. In dia-
gonal positions the false

Pnage I_S ln'dmed’ the F1a. 89.—Paralysis of the {eft external rectus ;
images dlvergmg from the coloured glass over right eye ; primary deviation
horizontal plane. Towards on looking towards an object (0) on the left;
T position of double images; sgcondary deviation

the limit of movement of the right eye when the scrgen, s, obstructing
there are often slight spas-  the fixation of * by this eye, cox pels fixation by
g, s the weak muscle. When the screeys are removed,
modic xDratery movemfants the right eye, in fixing, moves back\o the position
by the unopposed Obllque of the dofted outline of the cornea. (In the

muscle. The head is in- diagram of diplopia the highest white [false]
elined to the lott image should have been representéd a little

lower than the true image.)
Internal Rectus, Right
(Fig. 90).—The defect of movement is inwards; the secondary devi-
ation is by the opposite external rectus; the stxa.blsmus is divergent.
Diplopia is crossed, and exists in the left half of the motor field.

* The diagrams of douable vision are after those of Woinow (‘Das Verh. der
Doppelbilder,” Wien, 1870), modified a little by actual observation. The objects are:
figured as described by a patient when they are held between him and the

observer. If frgured-as-seen by the patient; the-position of the object is reversed.

VOL. II, 12
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In diagonal movements the images diverge towards the horizontal
plane. The head is inclined towards the left.

Superior Rectus (Fig. 91).—Movement is defective upwards, espe-
cially upwards and outwards, and in attempting the movement the eye-
ball is rotated, the upper end of the vertical meridian outwards, by

secY DEYN

mary deviation; double vision (red glass oyer
right eye); secondary deviation, (Compaxe
Fig. 89 and description.)

F1a. 90.—Paralysis of right internal rectus}gi-

the inferior oblique. Se-
condary deviation is by the
opposite superior rectus.
The diplopia is crossed and
exists in the upper half of
the motor field; the images
are one above the other,
the upper image being the
false one, and receding
from the other as the ob-
ject is moved upwards.
The false imageis inclined.
The difference in height is
greatest in abduction,
while the inclination 1is
greatest in adduction.
These differences are due
to the influence of the in-
ferior oblique, which ro-
tates as well as elevates.
The head is held back-
wards and inclined to-
wards the sound side.
Inferior Rectus (Fig.
92).—Movement is defec-

tive downwards, especially downwards and outwards, because in the

i

R. SUP REC.

Fia. 91.

R. INF. REC.
I -
Y

Fie. 91.—Diplopia in paralysis of right superior rectus. (The black

image is that of affected eye.)

Fia. 92.—Diplopia in paralysis of the right inferior rectus. (Right

image black.)
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downward and inward movement the superior oblique is best able to
supplement the paralysed rectus. The upper end of the vertical
meridian is inclined inwards by the oblique, from the loss of the
rotating action of the inferior rectus. Diplopia exists in the lower half
of the field, especially in the outer portion; it is crossed, the images
being near together laterally, but the false image is below the other,
and recedes with the downward movement. The two images (if the
object is held vertically) diverge from the horizontal plane. The
difference of height is greatest on looking inwards; that of obliquity
on looking outwards. Secondary deviation is produced by the opposite
inferior rectus. The head is inclined downwards and towards the
affected side. In an attempt to look down, the upper lid does not
descend, but remains raised in correspondence with the position of
the eye (see Fig. 94, and “ Facial Paralysis”).

Superior Obligue (Fig. 93).—Defect of movement chiefly downwards
and inwards, since in this posi-
tion the muscle exerts most de-
pression, but it is often scarcely
recognisable. Strabismus _exists
only below the horizontal plane,
and is convergent by the un-
opposed inferior rectus, causing
deviation inwards.  Secondary

deviation is chiefly by the oppo-

site superior oblique and inferior

rectus, &c., turning the eye ‘down

and in. Diplopia exists in the

inner lower part of the motor FIG. 93.—Diplopia in paralysis of right

S T, ok : superior oblique. (Right image black.
field ; it is simple; the false image : que. (Rig P )

1s the lower, and the images diverge towards the horizontal plane.
The difference in height is greatest in adduction, the obliquity of
the false image is greatest in abduction. The lateral distance is
greatest in the middle line, and lessens when the object is moved
either inwards or outwards. The head is inclined forwards and
towards the sound side. The diplopia is chiefly noticed when the
patient has to look down, as in descending stairs, which appear
double. The detection of -this palsy is difficult, and the diplopia is
the most important indication; if the other eye cannot be moved
downwards the detection of the palsy may be impossible.

Inferior Oblique.—Defect of movement inwards and upwards, the
effect being the converse of that of paralysis of the superior oblique.
The secondary deviation is inwards and upwards by the inferior
oblique and superior rectus, &c., of the sound eye. Diplopia exists
in the upper inner part of the field; it is simple, the false image
above the other, especially in adduction, and oblique (the images
converging towards the horizontal plane), especially in abduction.
The head is inclined backwards and towards the affected side.
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ngures given above snow,
it is a frequent ocular
palsy, perhaps because the
nerves have so long and

F16. 94.—Partial parplysis of left third nerve. expos.ed e g D/
Defective movement upwards, from weakness of Third Ner”e/%(*‘When

the superior rectusyand downwards, from weak- the whole of the third
ness of inferior rectus.

nerve 18 affected, all the

external muscles of the eye are paralysed, with the exception of the

superior oblique and external rectus ; the levator palpebre, sphincter

iridis, and ciliary muscle are also affected. The upper eyelid droops

and cannot be raised; the eye can be moved only outwards, and a

little downwards and inwards by the superior oblique. The pupil is

.of medium size, and does not contract ; power of accommodation is lost.

* The third nerve is cgfnmonly termed in Germany the ¢ oculo-motorius,” a name
which has the grave gractical inconvenience of preventing the use of the term
“ oculo-motor”” in its ¢xact and much-needed general signi?*é:nce.
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frequent, fand the order or
frequency of 145 cases
was found by A. Graefe
external rectus
105, superior oblique 52,
inferior tectus 10, superior

rectus 9, internal rectus
4, inferior oblique 2. The
frequenc of isolated
palsies df the first two
muscles s due to their

separate Innervation. In
the estimate, the frequency

of loss of some of the
associated |\ palsies is pro-
, bably not included. They T
" were not then adequately g
<J recognised. 1o W M
AL, /( A~
AFFECTIONS OF SPECI/A—L\\W(/“

NERVES. \

Sizth Nerve, Abducens
Oculi.—Only one muscle,
the external rectus, being
supplied by the sixth
nerve, the disease of the
nerve causes only paralysis
of this muscle. As the
figures given above show,
it is a frequent ocular

‘ [
( \/' e palsy, perhaps because the
Pty nerves have so long and
Fi1a. 94.—Pa:1'tia1 parplysis of left third nerve. exposed B EDHLTEC. &/

Defective movemen upwards, from weakness of Third N 37"3732( —When

the superior rectusyand downwards, from weak- the whole of the third

ness of inferior rectus. . J
nerve is affected, all the

external muscles of the eye are paralysed, with the exception of the
superior oblique and external rectus ; the levator palpebre, sphincter
iridis, and ciliary muscle are also affected. The upper eyelid droops
and cannot be raised; the eye can be moved only outwards, and a
little downwards and inwards by the superior oblique. The pupil is
.of medium size, and does not contract ; power of accommodation is lost,

* The third nerve is ¢ monly termed in Germany the ¢ oculo-motorius,” a name
which has the grave practical inconvenience of preventing the use of the term
‘“oculo-motor’” in its gxact and much-needed general signi?{;nce.
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n an attempt to raise the eyelid the frontal muscle contracts strongly —
WAfter a time the deviation outwards of the eye
increases, in consequence of con-
tracture in the external rectus, and
the pupil becomes larger than it was
at first by a similar contracture in
the radiating fibres.
(Paralysis of the third nerve is
often partial; the various muscles
supplied by it are affected in differ-
ent degrees, and some may escape
altogether. sclestot
ball may be involyed, and the levs
may escape, but/the paralysis off the
former is then/eldom complete/ The
levator and/ superior rectu
suffer apary/or together; in bilateral
nuclear dfsease they are
paralysed together. The /external
muscleé may suffer, and those within
obe may be unaffected ; the
conferse relation is oyly seen in

—eetttTal case
Bdth third-nerves may be affected,

but it is rare for both to be paralysed

completely, as in_tly ]
j in a child two years ol{l. Complete
double ptosis, and divergence of both
eyes by the external re¢ti when the
eyelids are raised. The phild was of
a tubercular family, and presented
: A ! also double optic neuritis\and weak-
TGO ab.le' ness of the limbs of both gides. No
lateral diseasg of these nerv other cranial nerves werq affected.

paralysis is Lortiale Tn " som The probable cause of the symptoms
J ‘ was a tubercular tumour)in the

the distribufiion of the palsy is deter-  interpeduncular space. Undey tonic
treatment all the symptoms passed

} _ away, and a year later the child
thus each/internal rectus/may be  appeared quite well.

affected aidd no other muscles: such

cases arefcentral and nucldar in nature, involving this nerve merely
because fts functions are go extensive; they will be separately con-
sidered.

Ptosis.—The drooping of the evelid may be complete, so that it
cannot be raised, or incomplete, being raised to a certain point but not
higher. There is usually a conspicuous over-action in the corre-
sponding half of the frontalis, so that the eyebrow is always higher
than it should be. The frontalis normally acts with the levator when
the eyes are directed much above the horizontal plane. This is an

mined by [functional assofiation ;
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instance of secondary over-action in an associated muscle, analogous
to the secondary deviation in an ocular muscle (p-171). The frontalis
responds to the increased innervation, which has no influence on the
paralysed levator. Itappears asif the patient were trying to raise the
lid by the frontal muscle, bu—t—th—issa‘mm&@ﬁy,
‘f&uﬂﬂeﬁsraMMLeml_emgm.ma—t—]ﬂm But-imrsonre
person ali : a slig ; rd; e
rebrow ,

Fourth Nerve—The symptom of paralysis
of the fourth mnerve is paralysis of the su-
perior oblique, which has been already de-
scribed. It is seldom met with alone, except

in cases of nuclear disease &
Sympathetic—Disease of the sympathetic
causes paralysis of the radiating fibres of the
iris, with consequent loss of the dilatation of
the pupil. There are also slight prominence of
Fie. 96-—P3rfh§5is of the the eye and slight ptosis, supposed to be due

left third nervg; ptosis; . ] 5
odireactio ot frb‘gtalis_ to atony of the mvoluntary fibres of~MirHer
‘ in 4k facmioof 4] 5

INTERNAL Ocurar Pavsy.—Ciliary Muscle: Cycloplegia ; Loss of
Accommodoation.—The evidence of this in normal and hypermetropic
eyes 1s that near vision fails and distant vision remains good, while
near vision can be restored by a convex glass. Usually, though not
W q invariably, the contz‘action of the iris which normally occurs on gac-
/ commedation 'fé abldit Giso. In myopia and presbyopia the absence
oi-the-pawer of accommodation ‘makes little difference to sight, and
/Luv %@t the diagnosis of~the-eendition is difficult. Accommodation depends
~on the third nerve, and is lost in complete, and often in partial, dam-
age to $heé frunk of-thenmesrwe, and in disease lor
which-itarises, or of the anterior part of its nucleus. The-path from
~the lenticular trerve i throngh-the-ganglion andcikiary nerves. Jloss L, fs £/
) Ton in one eye only, without—theaffeetion of -other
hranches-ef the third-nerve; is possibly due to disease of #his ganglion /h, cle ar
or of the nervous ganglia within the eye, but-we-have no evidence- at /

structuress$~ Bilateral cyclo- ,
plegia, occurring alone, usually depends on disease of the centres in N clen /

erves. It occurs in dipththeritic paralysis, @4) Lvonad 4 )
MM%MWMMW&%F(W Vo, . f M
Occurs-alse as an associated-symptomr T degenerative disease-of—bhe A i

spinal.cord, especially in-tabes. Its relation tosuch disease-issimilar
to that of theless—of the reflex action, immediatelyto-be-deseribed -

1, * Neur. o 1889, p. 592
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Iris : Iridoplegia.—The pupil may be unduly large (mydriasis), from
palsy of the sphincter (third nerve) or spasm of the radiating flbres
(sympathetic), or it may be unduly small (myosis) from the opposite
conditions. The iris has three actions, two reflex and one associated :
(1) Reflex contraction of the sphincter on exposure of the eye to light.
(2) Reflex dilatation by the radiating fibres on stimulation of some
cutaneous nerve. (3) Contraction on accommodation, usually, but
not necessarily, associated with convergence,

(1) Loss of the Associated Action : Accommodation Iridoplegia.—The
pupil does not lessen in size when an effort to accommodate is made.
To examine this action it is only necessary to make the patient look
first at a distant and then at a near object; the two should be in the
same line of vision, so as to avoid any change in the amount of
light that enters the eye. There is usually paralysis of accommoda-
tion, but the ciliary muscle may be competent, and yet the asso-
ciated action of the iris may be lost, and vice versd. This loss is less
common than is that of reflex action ; it is due to the same causes as
cycloplegia.

(2) Loss of the Light Reflex: : Reflex Iridoplegia.—In examining the
action of the iris to light, care must be taken to test each eye separately,

Leepmcr the other eye covered.
action of each is the result of the-totat-anmount

of lwht \tha,t_gn.t@ps_bgth_eye s, —Lif-ene-eye-be-eovered and-the action

ofmwmmﬂﬂmlwﬂmlm%—sﬁﬂ—mmﬁvhe

the—ﬁ-l-sis—eyei-s-ﬁ-rmemd A good hght is 1mp01tant ashgb.t—aeue;
ibl ight, 1t will

artificial light is—used, 1t is-best to make the patlent look at an obJect
na dxstant dark part of the room, and then bring a light suddenly
in front of the eye. If the patient looks at a mear light, he will ac-
commodate for it, and the pupil may then contract when there is no, o

action to_l-l-mh-t H‘eﬂ,c&,_xﬁzthehgh‘ﬁ }s—leeked at; 1‘ﬁ*mustﬁbe af Teast

['[\/\ by continuing
relaxed : oflis e eye by an@phtha,lmescoplcmlmcer

€cause y_sma,ll-&rea

umlateral m_mbes

The path through Wh1ch this reﬂex action is produced is the optic
nerve, both optic tracts, probably the corpora quadrigemina, the
anterior part of the nucleus of the third nerve behind the centre for
accommodation, probably the second fasciculus of origin of the third
nerve, its trunk, the ciliary ganglion, and the ciliary nerves.

¥ ¢Ophth. Rev.,’ ii, p. 225.
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(3) Loss of the Skin Reflex: CQutaneous Iridoplegia.—The dilatation
on cutaneous stimulation occurs in most persons under normal cir-
cumstances. The skin of the neck isa convenient place for the stimu-
lation, T%Wwaﬁﬁmm-

- : i for; , ployed;but—in
mostpersens The prick of a needlogr pin, ofa—«quittpotat, and even
a pinch, is sufficient.* The motor path for this action lies in the
cervical sympathetic, and the fibres connecting this with the cord at
t@ms_t_pam_ﬁ.ﬁ-theeerviwl—mgq@. The centre on which it depends
1s said to be beneath the corpora quadrigemina, to the outer side of
that for the light reflex. If so, both motor and sensory paths must
traverse the cervical region of the spinal cord.

Each reaction is lost when disease interrupts its path or damages
the centre on which it depends. Thus the light veflex is impaired or
lost in disease of either the optic nerve (including the retina) or in
disease of the trunk of the third nerve. Disease of one optic tract
does not lessen the action, unless the light falls only on the blind
half of the retina {see p-163¥, no doubt because:the fibres from the
most sensitive (central) region of each retina passiiby. both optic
tracts, and so disease of one does not abolish the reflex. Sertvo, fhe
skin reflex is lost in disease of the cervical sympathetic, and in some
affections of the cervical spinal cord, especially in those that Impair
sensibility. In any case we infer, the seat of the disease from the
other symptoms that are associated with the loss.

When the loss of reflex action oceurs without such accompanying
symptoms, and is thus isolated, so far as immediate associations are
congerned, it is generally due to disease of the centres, degenerative in
character.t It occurs in association with disease of the spinal cord,

chiefly with locomotor ataxy, 1%%
Sympeom._The loss iy freqment—alsg in general paralysis of the
insane, and #~occasionally mretswith in other—degenerative diseases of
less definite type. It may occur also without other nerve symptoms.
In most of the cases I have seen, in which it existed alone, the patients
have had constitutional syphilis many years hefore, and—the <mme,

tatement is e —one disease (locomotor ataxy) with which -

* In some persons in whom the reflex action is readily produced, it occurs on
slighter cutaneous impressions. 1t may occur, for instance, when the palm of the
hand is tickled, as schoolboys know who pretend to dilate the pupil by an act of the
will.

t This has not yet been demor ‘ated, but hardly admits of doubf because the
loss of reflex action occurs undef the same conditions as another/4ffection to be
presently described, progressive paralysis of the external musel » the central and
degenerative nature of4fhich has been proved.

The frequency of“loss of the light reflex without loss of tife associated action of
the iris was fitst pointed out by Argyll-Robertson. The/fact that loss of reflex

15 usually associated with that of reflex contrdction was discovered by

Ly v ):?.4 oA
Wﬁ},c}ﬂ;—z\:m o Ol end s
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’ joi —There 1my
ke loss of reflex action to light, when the papilstitt-ditates-on-stimula-
tian of the skin. ']ﬂﬁ pupils are often small, reduced to two, one and
a half, or one millimetre in diameter. The association of these small
pupils with spinal disease was noticed before the more significant loss
of the light reflex was discovered, and the condition was called ‘“spinal
myosis.” But the pupils are not always small ; they may be three,
four, or five millimetres in diameter, although there is no trace of re-
action to light. T think that it will generally be found that when the
pupils are not small the skin reflex persists, and when they are small
1t 1s lost. The small pupils mey-bethe result of the loss of tone in
the radiatingfbres e the 1os ‘he skrm=reflox, a1 e—"
sexved when the pupils—are—targe— In cases of disease of the third
nerve the ciliary muscle is paralysed as well as the iris. When the
reflex loss is due to central degeneration the ciliary muscle is usually
unaffected, and the pupils contract during accommodation. In seme—
cases, however;-there—is-alsoeyeloplegia.—~AHthe internal Musclosof~
“the—eyeballarethen paralysed a condition- which e shall agam

“eansider

ComPouND OcurAR ParLsies.— Loss of Convergence and of Accommeo-
dation.—The power of accommodation may be lost although the eyes
can still be converged, but in many cases the two actions, habitually
assoclated, are lost together. The internal recti may contract i—a.

n01'ma1A1ﬁagmﬁ1: in lateral movements of the eyes, but Gdfnot be-made

to contract together. Doubtless there is a separate centre for the DONRERaioe fnin
1th opposite exter N in lateral movements,  The former—-

wrast~hke closely connected with the accommodation centre, since we

only converge when we accommodate. A remarkable-exam:

action
iris, while all other mgvements of the eyes, ghd the reflex

of the pupil, were peotfect. The loss devel ped gradually
d, after lasting for abouft a year, passed

Paralysis of the upward movement of the eyes has often been observed
in cases of central disease, associated with paralysis of the levators. It

may result from disease of the posterior part of the third nerve nuclei
(Kahler and Pick). : : ton—it—i

o Phe. M’ﬁ/
wwilateral. Itif possible that there is also a hifher centre, disease of 2 ) Sl O(/m

?vhwh may payalyse the upward movement without the lid, since th.lS ‘6/'% /éﬂ [\/
isolated symptom may be met with. I have yecorded one such case in ’
which the symptom was well marked.+

\

* ¢ Trax el - ,and ora fcations
t ¢Trans. Ophth. Sdc.,” i, 81, p. 117. The patient has died since the account
of her case was puyblished. A very small tumour was found in thé middle line
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Paralysis of both upward and downward movements of the eyes,
without impairment of the lateral movements, has also been observed,
and is probably also due to a lesion in the same position. The para-
lysis has been bilateral and accompanied with ptosis. But it has also
been caused by disease of the cerebral hemisphere, situated in the
corpus striatum and optic thalamus.*

Paralysis of Lateral Movement: Conjugate Deviation of the Eyes.—The
conjugate deviation of the eyes, towards the side of a lesion in the
cerebral hemisphere, the result of a loss of the power of moving them
to the other side, has been already described (p. $). The deviation
18 occasionally due to spasm, and is then from the side of the cerebral
lesion. We infer to which of these two mechanisms it is due, by the

associated symptoms in the limbs, which—areparalysedtand flaccid
3 ay = Y 'a,-

.
. .
es—Ce B U : H-_SPDa.SH WIETl 1€ ey

_’gjgnjs_tm@s them, and from the-sideof thelesion. Theseare mexely
meﬁ—fo-ﬁh@_gygs_ef__t]m effects of the disease manifest in the
limbs. Their occurrence and degree seem to be related tothe seab of
the—eerebral lesion. But in disease of the pons the condition is
reversed. A paralysing lesion on one side causes a loss of the move-
ment of both eyes towards that side.#” The seat of the disease that
has this effect is the tegmental region of the pons, at or above the
nucleus of the sixth,¥ and the facts show that the path for this com-
bined movement dgz;ends in the same side of the pons as-that to-

, and that the movement is effected

+

through the nucleus of the sixth. The sixth nucleus must therefore ¢ /15& Cv—-)/mg,{/:\/ Y74

aet-on the the opposite third nucleus and internal rectus, and the path
b i L : is al ta] the posterior
horizontal fibres. Ithas even been thought that through these fibres,
those of the third nerve for the internal rectus actually arise from

behind the posterior quAdrigeminal bodies, damaging these slightly, the velum, and
the adjacent part of fhe inferior vermiform process of the cergbellum.

It must be remepibered that disease of the nerves or theif roots may chance to
affect only the fiffres for the superior recti. This was apparently the case in a
patient with an interpeduncular syphiloma (Thomsen, ¢ Berfn. Gesellsch. f. Psych.,
June 7th, 1886). One superior rectus was more affected than the other, a character
that is probally of diagnostic importance.

* Wernicke, ¢ Berlin. kl. Wochenschr.,” 1876, p- 394, and 1878, p. 154. A similar
loss, associated with hemianopia, was present in a case recorded by Lang and Fitz-
gerald, ¢ Trans. Ophth. Soc.,” vol. ii, p- 230. e

+t Much attention has been lately given to this)almhe most important
writings on the subject are those of Broadbent, “ Med. Times and Gaz.,” 1872, vol.i;
Duval and Laborde, ¢ Journ. de PAnat. et” Phys.” 1879; Bernhardt, ¢Gehirn-
geschwiilste ;> Wernicke, ¢ Gehirnk reiten,” Bd. i ; Mierzejewski and Rosenbach,
¢ Neurolog. Centralbl.,” 1885, p- 363 ; and Bleuler, € Deut. Arch. f. kl. Med.,’ 1886,
Bde. xxxvii and xxxeiit;in whose paper, abstracts of most writings on-the subject
will be found,and an important case by Hughes Bennet (¢ Bra’in;""ﬂSSS)), in which

permanent conjugate deviation of head and eyes, the result of a patch
tening limited to the sixth nucleus. Power o onvergence was retained.

I Very seldom below, and then reaching to the nucleus. See note on next

o
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Other signs of dlsease of the pons are often present paralysm either
of the facial or of the fifth nerve. Nystagmus ig often
{see p204-%

" Since the movement is excited from the opposite cerebral hemi-
sphere, the path must cross the middle line above the middle of the

ﬂ\’t/ mave,, e A /\J/ %/‘
THta S5

pons, and it probably does so at the corpora quadrigemina. Ifsethe

arrangement-mustbethatshown i Fie97. We do not know, how-

ever, whether the pons contains merely the path to the sixth nucleus, or
whether there is a special centre for the movement distinet from this
ucleus~_ The latter is probable on account of the relation of the
" movement to sensory impressions, especially to those of the auditory

i~ \\ et P lV=s 7
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F1e. 97.—Diagram of the mechanism for the associated lateral move-
ment.

F1a. 98.—Diagram of probable relation of the superior olivary body to
the associated lateral movement. The asterisk in each figure indicates
the downward path.

nerve, combined with the fact that a movement of the head is often
associated with that of the eyes, so that a connection of the auditory
nerve with the sixth nucleus would scarcely suffice. The connections
of the superior olivary body, according to Bechterew, are precisely

* The evidence is that the internal rectds is not always totally p}/ralysed ; it has
been known to act in conivergence althotigh not in the lateral mévement, and also
inwards, in a normal manner, if the other eye was covered, although there was no
movement when the eye with the paralysed external rectus was uncovered. Moreover,
when the sixth nucleus has been totally destroyed, no degenerated fibres could be
found in the opposite third nerve.

+ Expériments suggest (ﬁhat deviati owards the side of a ::;?io}ef the pons
means irritation and imperfe struction. The opposite deviation follows sub-

sidence of the irritatiom;€ach being attended by nystagn‘l}w (Laborde, ¢Gaz. méd.
de Paris,’ 187
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those that such a centre would have. By some fibres of the fillet,
which degenerate downwards, this body is connected with the corpora
quadrigemina, and fibres pass between it and the sixth nucleus, the
auditory nuclei, the cerebellum, and the lateral column of the spinal
cord ; the last may subserve the movement of the head.¥ If this y-
pothesis is correct, thle mechanism mugf be such as is shown, 1/side
view, in the diagrayt Fig.98. The ayfow-heads indicate the difection
of conduction; and/ the thicker linef indicate the path by which the
movement is excifed by the will.

According as the disease does or does not involve the nucleus of the
sixth nerve, the symptoms present some variation. If the disease is
above the nucleus, there is a loss of the power of moving both eyes
beyond the middle line towards the side of the lesion. If they are
moved towards the other side, they can be moved back as far as the
middle line, but no further. TeT ) be

; - oo et o
movements—irave been preserved, although the—imward—movenient
assqciated with t - eye lras been lost.
We do not knewthe cause-ofthisdifference. If, however, the disease
involves the nucleus of the sixth nerve, there is total palsy of the ex-
ternal rectus, so that the eye deviates inwards and cannot be moved
outwards, even up to the middle line. The condition of the other eye

1s the same as in the first case.

In this condition the facial nerve
1s usually parvalysed as well as the
sixth, its fibres being damaged as
they course round and through the
sixth nucleus. An instance of this
palsy is represented by Fig. 99. The
onset was sudden, and slight hemi-
plegia was present at first. The left
sixth and facial nerves were com-
pletely paralysed; the left eye de-
viated inwards, and no outward
movement was possible; the right
eye could not be moved inwards;
the facial muscles presented the re-
action of degeneration. If a lesion

F1e. 99.—Complete paralysis of the i th? pous damages the, fibres ‘?f
left sixth and facial nerves (with in. the sixth nerve away from their
ability to move the right eye towards nucleus, the pamlysis of the external

the left) from an acute lesion on the _ § 1o :
left side of the pons. (From a pho. 1eCtUS is complete but exists alone/(,

tograph.) there is no deficiencyof-meovement

* In one recorded case the ¥ésion was below the level the sixth nucleus, the
lower end of this nucleus eing near the liighest part the lesion. It is probable
that the superior olivdry body was involved (Serfator, < Berl. Psych. Gesellsch.,’
July 9th, 1883).
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of the opposite faternal rectus. The lesion that ¢auses these sym-
ptoms may be ¢ither a chronic process, such as a gmall tumour, oran
acute lesion, fhwmorrhage, or, more frequently, softening. Other
symptoms of disease on one side of the pops are often present,
especially i the region of the fifth nerve oy the side of the lesion,
sometimes/in the limbs on the opposite side.

Total Ophtha,lmoplejea —Paralysis of all the muscles of both eyes,
internal and external, is a very rare consequence of disease at the

newhbomhood of the orbltcLl fissure and optic foramen on each side,

er 1 -1reach

W* gut it 1s met Wlth chiefly in cases of nuclear

dlsedse and will- be-deseribed—in—the account-of this-variety,

CausEs AND Oavusan Varieries.—Paralysis of the ocular muscles
may be due to disease of the nerves in the orbit or at the base of the
brain, to lesions of the fibres of origin between the surface of the brain
and t];\e nerve-nuclei, and to disease of the nuclei themselves. A
defeet in cextai ar smay also be produ y Misease
of the cortex of the brain and of the path from the cortex to the nuclei,

Dbut-the loss that isuswallysoproduced isthat of the conjugate lateral
movement of both eyes, already deseribed in the aeeount—of hemi-

—plegia, with slightpbesis—on_the side-opposite—to—theteston. Itgs—
]:; oibtehawever that a defeet-ef-msseciated—movements—(oy—of+ho

" 3 et disease 6f

the hemisphere, but our knowledge of this canse is—imperfect.
thc W%poMﬂb
uclear pa ue@mmﬁm’“
In]ury i a-commen-causeambmay damage the nerves in any part

of their course, especially at the orbital fissure or in the orbit, but
sometines at-their origin.—Seome of the roots-ef-onethird nerve-have,
been found torn.+ —One eye is usually alone affected. The injury is
usually a blow on the side of the head, which causes an extravasation
and immediate paralysis, or excites an inflammation and palsy after a
few days. All or only some of the nerves may suffer. Recovery is
slow and often imperfect. Sometimes, indeed, there is a late exten-
sion, perhaps by processes outside the nerves, or cicatricial contraction
of adjacent tissue. : the ri
once by palsy of - et
W.

Neuritis in the orbit or at the base of the brain, involving the trunks
or branches, is not rare. It may be syphilitic in either situation. In
the orbit it is sometimes primary and “ rheumatic,” but j is occa-
s1onmll} secopdary o adjacent cellulitis. Within the skull it is gene-

rally secondary to men"gcritis The nerves in the orbit are damaged
by slow pressure &11y in rare cases of orbital growths, but within the

k4 y
* . : : : NV,

Wﬂey Cooper Prize, May 1st, 1865.
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skull they often suffer compression by growths or—aneurisms. All

the nerves to one eye may be compressed in the wall of the cavernous
sinus by thrombosis in it, by an aneurism of the internal carotid, or
by an adjacent growtl;{ and both third nerves may be damaged by a
growth between the cerebral peduncles, or by an aneurism of the pos-
terior cerebral artery. Tumours of the nerves themselves are rare;
neuromata are almost unknown, but nodular syphilitic growths some-
times occur, and may be symmetrical—situated, for—instance~en—the

0 S : : b . The root-fibres suffer,
in their deep course, from various lesions of the brain,—hsemorrhage,
softening, tumours,and islets of disseminated sclerosis. Such lesions,

mvolving the—sisth or third nerve-fibres, often also implicate the motor
tract, abdthAra Fosults hemiplegia associated with—palsy—af one of
below the-oxiginof—the—nesve, fhe two symptoms are always on the
opposite sides, ‘alternate hemiplegia ;” if on the same side there
must be two lesions. Very rarely a small focus of softening in the
crus may damage only some of tlge roots of the third nerve.f Paralysis
of-atl-the-ocularmuseles has been caused by the fumes of ehareoat by
lead, and that of the third mnerve has been met with in Graves’
disease.} KO ; ; > TIT e a

- AT t neuritis, but

Diphtheritic Paralysis.—A rare cause of palsy of the external
muscles is diphtheria. The external rectus has been occasionally
affected, and both internal recti have been weakened in association
with the loss of accommodation so common in this disease. In one
case all the muscles supplied by one third nerve were affected
(Vadelot), and in two others there was paralysis of all the external
muscles of both eyes.§

Tabetic Paralysis.—In locomotor ataxy it is very common for some

of the ocular muscles to be weakened—The loss of power-iscoften

transient, and then may recur; sometimes it is permanent. Hach form
may-eeceur at any stage—of~the disease, aned is sometimes an early
symptom, - ' i mrbs. The external rectus, or
the levator and superior rectus, are the muscles most frequently
affected ; occasionally all the muscles supplied by the third nerve
suffer. TLoss of the light-reflex is extremely common, and other in-
ternal palsies are not infreequent  External palsy is generally on
one side only, but sometimes both eyes are affected (see Tigure,
Yol——p—408), We have scarcely any evidence at present of the

* Many instances of fuch palsy are on record. A typical one is vécorded by
Nettleship, ¢ Trans. Ophfh. Soc.,” vol. i, p. 186.
t Kahler and Picky/
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Poeceded U

nerves. Thus the mere fact that paralysis is_dne to syphilis is only

the first step in the diagnos{éi@ problem of the-nature-efthe disease. Vgt

Relapsing Palsy.—One form of paralysis of the third nerves,
which occurs chiefly in the subjects of syphilis, presents a peculiar
tendency to 1'elapsaé/ 40d persist. One third nerve becomes para-
lysed,improves under treatment, and then, perhaps while the treatment
is being continued, the other third nerve suffers, and afterwards the
affection of the first returns. An instance of the palsy is shown in Fig.
100. Syphilis was contracted four years previously, but the sudden
onset of the palsy of the left merve occurred during a severe cold.

The patient was)ktreated with jodide
and mercury, but the course of the
paralysis was that described— above,
and the permanent condition was that
the left eye could only be moved out-
wards and a little upwards. There
was extreme ptosis of the left eye and
slight ptosis of the right. The in-
ternal muscles were also paralysed.

In another case similarim—course but
less_complete;—the—imterval after the
syphilis was thirty years,—so—that—its
wfluence isdoubtfui. The nature of

the lesion in these cases is uncertain.

ptoms seems-inconsistent with nuclear
chiserio

F16. 100.—Double ptosis from para- 5 A o i
lysis of the third nerves, complete ~ Lecurring or Periodical Palsy.—

on the left side, partial on the The last variety to be described is a

right. — Over-action of frontales, rare form of transient palsy, usually
greater on the side of the com- ) >

plete palsy. on one side only, which comes on

at intervals during many yearsf It

has been miscalled “ relapsing palsy,” but typical attacks are recur-

rences, not relapses, and, in most instances, have been periodical. Both

sexes suffer, but women axe more subject to the disease than men.
It often dates from early childhood, and has heen known to begin at

nths.+ a ee ; ar g §
--continues up to at least middle life. An attack may occur at the
same time each year, or at intervals of about six months. A much
longer interval usually separates the early attacks. Sometimes the
intervals have been long and irregular, amounting to several yearsyﬁ’

* Cases have been recorded in this country by Saundby, ¢ Lancet,’ 1882, ii, 345,
and 1885, i, 57 ; and by Snell, ¢ Trans. Ophth. Soc.,” v, 193.

T Mobius, ¢ Neur. Cent.,” 1884, p. 307.

I Snell, loc. cit.

§ Thomsen, ¢ Charité-Annalen; 1885, p. 562.

|| Five to nine years in a case recorded by Camuset, ¢ L’Union méd.,’ 1876, p. 906,
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while in other cases they have been short, and attacks have even
occurred at each menstrual period.* As a rule the paroxysm begins
with severe pain in the eye, and often with headache and vomiting.
These symptoms last two or three days; the palsy may accompany
them or may come on as they lessen. In many cases only the third
nerve has been affected, but in some the external rectus was also in-
volved. The palsy may be complete or incomplete; the internal
muscles are often, but not always, affected ; there is usually ptosis.
The loss of power lasts for a few days or weeks, and then gradually
passes away. When the attacks are frequent they are usually brief.
In many cases a slight defect of power has persisted during the
intervals. «In one case- asyconcentric contraction of both
fields of vision,.greatest-in the paralysed-eye, and varying in degree
w proportion to the—meter palsy (Thomsen). The attacks may last
for several weeks, from three to eight; and, as a general rule, when
the intervals are long, so are the attacks. When the paroxysms
recur frequently—as, for instance, every month—they last for a few
days only., A child of three and a half, with some indications of con-
genital syphilis, had ptosis of the right eye. Four months later
ptosis of the left/eye, and a second attack in the same eye ten mhonths
afterwards. Egch time the attack lasted a few days, and pagsed off
without leaving any weakness. In several cases the headafhe was
unilateral. Ty patients subject to the affection, an attack
brought on ¥ mental shock.

The nature of this disease is mysterious. It has been compared to

migraine, and is perhaps more closely allied to this thanto-any other

MMSM’G “migraine ophthalmique,” gnd in one
trong family history of misraine(Snell). But the long

duration of the attacks, the motor character of the chief symptoms, thelr
long duration, and the occasional persistence of slight defect of move-
ment, are marked differences from purely migrainous and neuralgic
aftectmns/ It has beensuggested—iha,t—fke—cawxga,me—&sease
with pﬁllods Qf&@thIt), but this theery-isscarcely tenable. Vaso-motor
dlstmbance has, of course, been invoked to explain it, but this is only
putting the difficulty farther back. The few post-mortem examina-
tions so far obtained do not clear up the mystery. With permanent

* Hasner, ¢ Prag. med. Wochenschr.,” 1883, No. 10.

t A case recorded by Buzzard (‘ Clin. Lect.,”p~164) is perhaps a connegtifig link
between these cases and pure neuralgias. A woman had been subie(fftc’)rlﬁ many
years to fortnightly paroxysms leuralgia of the first division of “the fifth nerve,
and for two years before-siie came under observation each :/nft/ ck was followed by
partial palsy of +}€ third nerve lasting for a few days. }}/mplete palsy has occurred
duringeach attack of migraine (Anderson, ¢ Trans. (}Iﬂ/ Soc.,” 1892).

In a case recorded Yy Pfliiger there were periodical attacks of paralysis of
variable seat; of the Jeft third and facial nerves at eighteen,6f the nerves on the
right side at twenty] of the left third nerve again at twe i:y-two, and six months
later of the left siyth and facial. Each attack lasted froﬁ?zf)ne to two months, and
was preceded by pain, which before the last was about the{left mastoid process.

VOL. II, 13
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weakness there have been changes in the perlpheml nerves and not
in the nuclei. A—woman—died- —of -1,

fered, since chlldhofid from periodical attacks 6f palsy of the lett
third nerve. Thig appeared grey, and its rooty/ were surrounded by
small grey grapfilations which contained tybercular bacilli, which
did not extend/into the crus. Some fatty d¢generation was found in
the muscles sppplied by it, the other muscled being normal.* In other
three examyﬁ):,tions the lesion was periphgfal and the nuclei intact.+

NvucrLeAr Ocvrar Pansy.—Disease of their nuclei is a frequent
cause of paralysis of the eye-muscles, internal and external, and
certain forms may be due to disease of the corpora quadrigemina
which does not penetrate the nuclei. The symptoms vary much accord-
ing to the position and character of the lesion, which may be various,
and either acute or chronic; F—arrer— 5 ral, exc
when WM%@W
sidered in the account of such jug:

The chief forms of nuclear palsy may be class1ﬁed according to the
character of the symptoms and probable nature of the morbid process.
The most common is (1) chronic nuclear palsy, due usually to degene-
rative processes, very rarely to such chronic disease as a tumour. A
rare form is (2) acute nuclear palsy, in which the symptoms come on
in a few days or a few weeks. The onset suggests inflammation,
and the form has been termed (by Wernicke) “polio- encq»lmhtls
superior, ’%i;omm_analogym-th—pehadn;us, and to distinguish it
from a similar affection of the lower nuclei in the medulla, “ polio-
encephalitis inferior.” Bat Jt may s apparently also be excited by toxic
influences. . (3) In sudden nuclear palsy the onset occupies a few
minutes, or at most an hour or two. These cases are often miscalled
“acute,” but this term is needed for class 2. Such an onset always
indicates a vascular lesion, which probably is the common cause of ‘o/’/""""‘w{ sl Ao,
this form. "

The characteristic feature of all forms is the paralysis of muscles
of both eyes, internal or external, symmetrical or irregular. TLimita-
tion to one eye occurs so seldom that it should not suggest nuclear
disease. On the other hand, both eyes may suffer from disease of the

* It shoul @ that disturbance of function may eatise organic
ch or determine disease of the nerve, as well as res Tom such disease.

v .
2 2 )

N

I Nuclear ocular palsy is also termed ophthalmoplegia, a term first used by
Brunner in 1850. The nature of thecases was pointed out by{(;mefe in 1856
(‘Arch. f. Oph.’), and, in—T868, compared with labio-glossal palsy. Forster
correctly localised the lesion in 1878 for external palsies; and internal ophthalmo-
plegia was-well described by Hutchinson in 1878 (¢ Med.-Chir. Trans.’), and the
external ophthalmoplegia, with pGst.mortem proof of its nature, in 1874 (ibid.).
§ A name open to map¥y objections, both theoretical and ctical. Nuclear
muscles has, indeed, been associated-with polio-myelitis in
a man of forty, bybthe cord affection was acute, and thaf of the eyes was chronic
(Sachs, ¢ Amerjean Journ. Med. Science,” 1889).
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nerves (trunks, branches, or endings), but such bilateral disease is
rare, and, without other evidence of a nerve lesion, should suggest
nuclear mischief.

(1) Chronic nuclear palsy, chronic ophthalmoplegia, includes the
isolated loss of the reflex action of the iris, isolated palsy of the
ciliary muscles, palsy of all the internal muscles, of all or many of the
external muscles, and lastly, of both the external and internal muscles.
It also includes loss of the upward or downward movements of the
eyes, ptosis, and the conjugate lateral palsy already described. The
combinations met with are extremely numerous and varied.

Later observations hayve shown that we cannot separate most forms
of chronic palsy. They occur under similar conditions ; they may be
variously combined, and the dependence of one of them on nuclear
disease has been conduswe]y proved, so that it is probably true of
most. HEach form is met with in dSSOCl’LthD with lammom,&t&;} ;
the simp of reflex action j i 1
cases of this di
alpllt,_thefsﬂjjeets-e{c—}t—m,#e_fwuenth suffered from constits ﬁ—*eml
syphilis, and the samefact—Tstrue-ofthe otherforms of ophthalmo-
plegia-*— They sometimes oceur, however, witheut—this—antecedent,
which may or may not-developtater. They occasionally affect young
persons, and are-met Wlth“n@mquﬂemﬂ’v’imw
resembling—inm—this their congemer;—tabes. It is seldewr—tihat any

<~immediate cause-eambe-traced ; in one instaneethesymptomsaresaid
to have come on after a wetting T have seen the condition as a late

and permanent sequel of diphtheria.
~Some-ether features deserve-mention. The first muscles to suffer
may be those that are associated in action—the superior recti and
levators, the two internal recti, or the internal rectus on one side and
the external rectus on the other; or i may be quite irregular. The
loss of power, at ﬁlst shcrht slowly increases ; —often—a—strong_effort
shows mere po: : realnes
~be less in the morning than in the evening. The disease slowly
extends, until at last, often after several years, only one or two of the
muscles of both eyes retain power, and sometimes every muscle is
paralysed. Fhe levators, however, seldom become con ]etely para-
lysed, and maybe unaffected. T ;
when thgre is partial ptosis, this gives them a sleepy expresswn, and
palsy without ptosis a staring look results frgm the immobility
of the/eyes, which are fixed in mid- -position. Sometimes, although
re-slightly prominent. Occasionally one eye is much

* As in so many of theseegenerative diseases, the facts that can be ascertained
probably under-represent fhe relation to syphilis. The case of Mr Hutchinson,
examined by me (see p. }97), is an illustration of this. The man pe istently denied
any venereal sore, and/no trace or history of syphilitic disease could be found. But
some years later a cJdld of this man was brought to Mr. Hutchifison with charac-
teristic notched teeth and interstitial keratitis.
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more affected than the other ; on—ereside there may be total pateyon

_the-ether only ﬁgwgﬂ% The internal muscles

W tone, are often unaffected ; when tllu.ﬂl.&%@—t—h—@-_dl&ng nuclear
palsy can be madewith eonfideneerbecause the escape of the internal

muscles in bilateral disease of the nerve-trunks is scarcely possible.

TFhis feature was thought to he a. characteristic of Prngrnqeivp %ﬂﬁ,h.al-

moplegia by von Gra s—the- fre-e
<muscles ngbWJH&ss—o%ﬂ{kmcﬁea—ef—thﬁwth
eyeloplegiw_mm&—as—%a}—eﬁh%hah&eﬁeg%ﬁ»” In the case
pregently to be mentioned—m which—he nature of the lesion was
wertain@M%zW&fﬁeded. Double vision may
trouble the patient in the early stage of the affection, but it generally
passes away as the disease progresses, and is sometimes absent from
the first, perhaps when the early loss ';(s of associated movements. The
duration of the malady is 1ong;‘/yf[.n=@ne:0iHiiE]1_ﬁlsnnls—c&SBS—ﬂ18
symptoms—continued-for s years. In one of Mauthner’s the
_affection is said to have been limited to one eye for twenty years. T
is-eomrion £ar arrest Tolodeur when a certain degree of palsy has been

attained. The symptoms may exist alone,w ol A o A
associated with imdicatiensof othe ;f‘fﬁe?fgég of the nervous system—

with optic nerve atrophy, with affection of the bulbar 11erves?" (rarely (O
amounting to typical bulbar palsy), with gemeral paralysis of the
insane, and especially with locomotor ataxy. It may attain a consider-
able degree before there are any symptoms of tabes, even when this
is ultimately severe. A similar condition is perhaps sometimes con-
genital, and even hereditary.j/ &
The nature of these casesfis-not-a-matter of speculatiom—n-a-case
oM Hutehinsor's; T whiehFexamined-the bram—(1879); the state
of The nuclei of the ocular nerves was neavly-the-swae as Hhabrof the WM /[u darma
grey matter of the spinal cord in progressive musculal/&trophy. Fhe (A X
patient-was a-man-aged fifty-fiverwho had had syphitrs— The sym-— T’
ptoms began gradually, seven years before death, with palsy of the
dnternal recti and ciliaxy muscles—— Ultimately att the ocular muscles-
\became—very feeble, the optic nerves atrophied, there was mental
éxcitement, and somepalsy—developed—in—the limbs;—the—eondition —
resembling that of some forms of general paralysisof the insane.
he roots of the ocular nerves, outside and inside the—brain, were
grey, small, and contained scarcely any normal fibres. Iﬁd/%itr\e' /u,u/@c/n
nuclei a few nerve-cells of normal size were seen, but thege had, for
the most part, lost their processes, and a large number i‘_h_e_gdl;
were reduced to small angular bodies or had disappeared (Hig—61)— -

N\

*_This combination-existed-in- :

+ Thus Hirschberg (* Berlin. Gesellsch. f. Psych.,” June 8th, 1885) has described
the case of a man with congenital double fptosis and paralysis of all the ocular
muscles, incomplete in the superior obliqye and the internal muscles, whose mother
presented a similar condition, while hig’son had congenital ptosis and paralysis of
the superior recti.
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e interv '10‘ tissue there—were many connective-tissue nyclei.
T e otve ~—~sixt QLY and. the-wlole of”
muclei. The other nefve-roots and nuclei were normal. The gpinal
cord was not obtained. Thus the lesion, in a fairly characferistic
case, was a degenefation, limited to structures having a
function. The internal palsies occur under similar conditidns, and
their frequent limitation to
a single function|in the two
eyes points to aflike change
of more restricfed seat. It
is only by toyemic influ-
ences or degeperation that
structures of ¢ommon func-
tion are select¢d, as 1t were,
for isolated dfisease, and it
is probable tHat all degene-
rations are often the effect
of a toxemial (see “ Tabes,’
vol. 1), perhaps a chemical
“toxine,” prpduced by organ-
isms. In ofher and younger
subjects they seem to be due
to deficieyt vital endurance
of the stfructure, varying in :
degree sq as to be manifested Frg. 101.—A, part of sixth nucleus in pro-

at birth! or not until adult  8ressive ophthalmoplegia; B, cells of the
life normal nucleus, for comparison.

4

But in all degeperations destruction begins as slight apfd slow

when internal p
and perhaps fo more than a year. 1 ll&V,B_,kl -Teflex to
return, in stafionary tabes,—after it had been-lost for

,wve"urs and thé remarkable-caseof internal-ophth: gia recorded

, byEales {sep p--185) is an instance of W&W

J_complete, may pass away. Such recovery is especially

1nte11101b1e if the changes are due to a toxsemia.
Infantile oculo-facial palsy is a rare variety of the chronic form,

which may be congenital, or begin at some period of c¢hildhood, rarely

4n early adudt life. Palsy of the external ocular muscles, all or

many, is very commonly accompanied by paralysis of the face, some-

times chiefly of the zygomatics. Ptosis is common, but the internal

muscles do not suffer. It usually becomes stationary, and remains so

through life. Nothing definite is known of its causation, but 1ts .

history suggests defectlve vital endurance in the nuclear structures ® a/é/t/M V\A]
Sudden Nuclear Palsy.—The vascular lesion which causes sudd(en

palsy, and the onset of which is survived, is usually obstruction of the

~#_Mgibius (1892) has-eottested forty-four cases (¢ Munch. med. Wockrenschr.”).
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arterial branches which the basilar gives to this part. The obstruc-
tion is usually bilateral, because disease in the wall of the basiiar,
whether atheroma or syphilitic, affects the branches given off at the
spot on each side. Hence small foci of softening are often found in-each—

11 ‘ . The same-conditions determine the bilateral charaeter
Qf the lesion and symptoms in the rare cases of embolic obstruction,
But the lesions are irregular in distribution, and the symptoms’
unsymmetrical as a rule, and even partial, different—parts of +he
nuclel being supplied ik : ding to er.
This irregularity is a difference from the chronic form, while other
distinctions are furnished not only by the onset, but by the tendency
to improvement which theyand all similar Iesion7/ present,.and by the
occasional association of hemiplegia, msually on/ the side opposite to
the greater eye-palsy. Heemorrhage, when it occurs, is apt to spread,
wgh_ﬂgﬂeJm“y be _definite ocular P‘ﬂqyit_the onset; the
WS seldom more than a few hours. Only in rare cases
has recovery followed Irritantapoptexy, that has made heemorrhage
probablef mstTuetive exailple of the embolic form is recprded
by Allen Starp4 A man with hear} disease had sudden gi
and double yision, followed by somylolence, unequal pupils, p ralysis
of the righft inferior and interna rectl, and the left infeyior and
superior pécti. In eight days the pupils were equal, and the/internal
ayear.

An example off a much slighter lesion, probably due t¢ syphilitic
vascular disease, and characteristic in its course and irregplarity, was
that of a man who, one day, suddenly found both upper lids drooping,
and then that Hoth eyes deviated outwards, and could ot be moved,
In a few days he could move the right eye fairly well, bfit six months
later he presemted complete internal ophthalmoplegiaf in both eyes,
with, in the [left, slight ptosis and complete palsy/ of the other
muscles supplied by the third nerve, but not of the dxternal rectus,
and the supefior oblique possessed a little power.

Acute and subacute nuclear palsy includes the cases which reach
their height in a few days or a few weeks, an onset that suggests one
of two morbid processes—inflammation, or the action on the centre of
some poison circulating in the blood, to which, indeed, actual inflam-

mation may sometimes be due. BMLL—WW
nction wi SR isi hanges; Hence the name proposed

by Wernicke { and widelyused, « polio-encephalitis superior,” is-smot—

lways e s jeeti b

* See Sturge, ¢ Trans. Oph. Soc.,” vol. i.

+ ¢ Journ. Nerv. and Mental Dis.,” 1888,

I Who first accurately distinguished this form (‘ Gehirnkrankheiten,’ ii, 233),
It was also well described by Thomsen (“Arch. f. Psych.,” 1888). Good descrip-
tions have been given by Mauthner (“Vortrige ).

/
7
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dee—to—peripheral neuritis -and not. to nuelear—disease. Hitherto,
doweyerrw-—most post-mortem examinations have shown evidence of
inflammation in the nuclei beneath the corpora quadrigemina, soften-
ing, minute extravasations, &c, Thus-in-twe-eas lsy,
pp _,plete“ewep‘t that th& lpvg fnbmawmmmmeat
’ ’ 0-
-@'l(}s,saj,) with degenerative changes in the nerve-elements. ButThe
malady is rare, }@@Qg]::wb&ewamnum‘mm, and our
knowledge of the cause of this—foxm is therefore meagre. Of three
cas_e_s,descri'bed»b%ﬂ,m@ke,_one followed poisoning by sulphuric
acid, and the other two in the subJ/\cts of chronic alcoholism. Injury
- Eye -symptoms usually exist alone, the combination with bulbar
palsy being seldom met with except in the chronic form. In a few
cases, however, acute imperfect bulbar palsy has spread to the upper
part of the face, and then to the eye muscles, /a(t—foun _that has—been
termed—‘ascending inferior polig-encephalitis.)

In the usual form of acute nuclear palsy the eye muscles suffer in
the same irregular manner as in the sudden variety. It is common
for the internal muscles to escape: the levator may or may not be
involved. Infatal casesthe motor influence spreads, becomes-extensiye,
Aoth in the centres of other _nerves and in J_:llgml_tgx and the cere-
bral functions suffer so Wldely as to cause death in one or two weeks.

N In the cases that survive there is seme improvement in the ocular

W w.r»t:/ol% falsx which may\be considerable, sa that there-isonty stight residual

impairment;—er—considerable palsy is—timited—to- —one—eye. _ Thig is
<xplained-by the random character-of-inflammatory damage.

In the rare cases in which a lesion is limited to the grey matter of
the corpora quadrigemina, the chief eye symptom appears to be a loss

L%W“:c/ of certain conjugate movements, espeeiaty—of that upwards. Bub
] _acute lesions—usualty produce other effeets—which mmaskthose—m—the

“ocular museles:
Peripheral Ophthalmoplegia.—Palsy of the muscles of both eyes,
resembling the nuclear form, may be due to peripheral neurltls Howe ., . #s v i ot ey

Lela.n.ve}r‘freqlw m is we cannot-say, since the eh;e’é—m-m
z of perhﬂ\al neumtls, alcoholism; may-alsocause inflammwation of the -

nuelet: 1s,may be suspected when many other nerves suffer a}l
the same time, (f\cxlcohohc multlple neuritis co- exmts in the limbs,

1a rnoplegu which ggay be

_Legrmd\cdas typlcal 18 that of a m: i .CT} IO Cam—
muscles 1 1k zoll as the lovhke . o fifth

nerve suffered, /swallowing ume difficy 3 deathy/ HQWed:_“_
mlar rwereTornmat, but thery was wide-spread/ peripheral

fal and spinal nervds.t i
* Suckling, ¢ Brit. Med—Fourn,,” 1888.
+ Meyer, ¢ Near: Cent.,” 1888.
/‘
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OraEr Forms or Prosis. —ReﬂeﬂPtoszs —In very rare cases irrita-
tion of the fifth nerve has causgttlanswnt droophry /\/fr% on fhn e FQC
MMM@HMMMM
the-muscle. A physiological connection doubtless underlies this effect ;
spasmodic closure Ofu;]Llfi lids :‘:lree}ue&tyly results from irritation of the ol oA
fifth nerve ; for closur there is always relaxation of the
levator (as is-shewnby-the slicht amemrt—of-erbiculareontraetion
\MMMHMM&MMWMMy
to cause relaxation-of-thetevater. Reflex ptosis has been observed-to éﬁ
follow' §ivision of the fifth ner ve, no_doubt from-the irritation-of the :
fibres’by-theseetion (Longet)., It may resylt frem the extraction of a T cande? «/‘;
tooth, &s_theiellem-ug_casgghgms, An uppel right molar, decayed-and &#. W /\/M ﬁ—éém:«l
(Wmlkwnﬂmed_ﬁom a woman aged fifty-five, T—he A, e NT e
tooth was firm, and y e 7{4”\/ TN, a{‘u\/ s
W‘ﬁ:l—ds—l-‘lg-h_t sided ptosis existed! auea/f)v occasional attack w)f clonlc tpliaclwn o) ao
spasm in the levator, each lasting a few seconds. Both' symptoms ’
(guimuefL_m—shg%TﬂFdewmefeﬁ—%henfoﬂeW—da%M&dj &ll}ﬁ hovag <) o oy ﬂ/gv-z«é,
improved, so that the ~L0nd1tmll—0£—th&_el_€141_lﬂb‘&h€"ﬁ'ffh‘ﬁ_y"\ vas = /m& Céca;@ /
natural.—Oa ihﬂ_%ﬂL_ddy_Lhmsmn Teferred-to-at-the

—branches-of the fifth newe—b&ﬁ—%h'mvﬁ%aﬁed—oﬁ,—mm\wwno P M

recurrenee-of -nervous sympoms.* T e Gt A

Ptosis from Paralysis of the ;S’Jmpathez‘zc —The unstriated muscular M tesd. ”“D
fibres (fibres of Miiller), which exist in the fascia of the orbit, and are
innervated from the sympathetic, act indirectly on the tarsal cartilages
by the connection of these with the fascia. They probably aid to a
slight extent in maintaining the upper lid in its normal position.
When the cervical sympathetic is paralysed, the upper lid on that
side is a little lower than on the other. Its movements are unimpaired.
Ptosis from this cause is distinguished by the presence of other
symptoms of paralysis of the sy mpathetlc such as contraction of
the pupil, and sometimes dilatation of the vessels of the surface or
altered secretion of sweat.

Congenital ptosis, not due to malformation of the lid, is usually |
bilateral and partial. It is generally associated with defective power /A/\ ] oot
of elevation of the globes, and is probably due to a congenital central W b, rvu/wvé,, ; /@
defect. In gue case there was also a (]efect in the outward move- il /\MJ
ment of the eye, associated with an i ! o 9— W 4 U W%;M‘;ﬁ\
but absent W C pyﬂ—\‘?ﬂ:s—meved'a‘hmﬁ‘ 1 ' 3

\ WM;MO the more extensive infantile nuclear

‘\ palsy already described, . Slight double ptosis sometimes runs in
" tamilies, aTr&mar@rs‘Ime seen) affect chiefly the female members,
sometlmes coming on after puberty, adld——%e&smrarl‘l'ra-ﬁte;_m.}&d—}e\

; : . The characteristic over-action of the frontal muscles causes the
V‘/"L/{—wc W'VZ“/"L'—* anxious aspect already mentioned, and this may actually be more

0(’({60{,.0& Ved al Luv- conspicuousthan the slight drooping of the lids to which it 1s secon- /K}/\

dary W(»./f AAAL ﬁ‘v—‘«»\ \///\.,L Mc/, W»\//\M
e wlggumm%%&um Ao
Lectontn plmmind Translocece -
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Allied to this is a form which may be termed morning ptosis.
During sleep the levator is relaxed, to permit closure of the eyes by
a gentle contraction of the palpebral orbicularis. Many sound
sleepers find a difficulty in opening the eyes on being first roused.
In weakly women this difficulty is sometimes increased ; after waking,
it may be impossible for them to raise the
eyelids for ten, fifteen, or thirty minutes.
During the rest of the day they have no dif-
ficulty. This—eomdition_is usnally recovered
from.
Hysterical ptosis is occasionally met with,
ﬂ,@ < / single or double. It is generally accompanied
R i A &L 47 & By slight spasm in the orbicularis; this can
L i lan  levador eadily be proved by making the patient look
v upwards, when th& s[ Of" the orbicularis
becomeq mueh greater to plevent the lid flOlll

aroop, an

her head ba:d' when she 1s I
If the head _13_11_e,1c_1_m,4t,he—a

Tsne-trae ljwlwbu s—of the zlmnfmq There ig-sometimes o

of the frontales dssocnted with the ptosis as if—from a st1

overcome the contractioy o g orbiculares.

TrEaATMENT.—The most important element in the treatment of
paralysis of the ocular muscles is that of the morbid process that
causes them, and this is described elsewhere. It is only necessary
here to mention those measures that the special effect of the disease
renders necessary. Whenever the onset is acute or subacute, or if
other symptoms suggest inflammation, counter-irritation should be
employed. A blister may be placed behind the ear or at the occiput
when the disease is probably at the base of the brain, on the temple
1f 1t is in the orbit. 'llhe%h-ste; 1s—often followed by a strilking

S he muscle. In acute rheumatic
cases hot fomentations should be applied to the orbit, forehead, and

temple, frequently repeatedq Leee-hwa;&%e_.a.pphed——t—v-the—tem.}ﬂﬁ
ad-the-onset if the patient’s-general condition does not contra-indiesse
theiruse. In syphilitic cases appropriate remedies should be freely

employed. In most cases of local neuritis, indeed, whether syphilitic
or not, mercury is probably the most efficient agent we possess. De-
fective general health must be corrected by tonics, of which iron and
strychnia are the most useful.

* A case is recorded by Debove (~Tia Semaine médicale,” 1890) of ysis of
both third nerves with d ¢ divergent strabismus, said Wystencal The
condition came on a#teT an accident.
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For nuclear palsy, in syphilitic subjects, mercury and iodide have
seemed useful only when the onset was acute or subacute. It s pro-
bwjn some instances these drugshave curef{ the patient, but 4 W G vt k)
in other cases it is doubtful whether the impljo(vement has been more /
than the tendency to recovery which usually follows an acute process
that has spent its force. In cases that are chronic from the beginning

this treatment is as powerless as #H—eomrrinnly—te in loeomotor—ataxy, / Iy

and the most effective measures are those suited to primary nerve de- )
generations elsewhere—arsenic, quinine, strychni&, and small tonic Yesh eCeald, / /¢7 %d’“wu/
M%WSL SUMW 43 [t/
with advantage by hypodermic injection, as in pregressive-muscular A
m:oighw,_vd_%ﬂo Such treftment as is here suggegted
appeared distinctly beneficial in one cagh, the sequel of which reyfders
it peculiarly instructive. A gentlemgh aged forty, who had prgbably
not had syphilis, presented entire 1gés of the reflex action of eadh 1ris,
with large pupils ; accommodation/vas normal, and the iris cogftracted
with it. There was also slight ¢buble ptosis, weakness of bofh inter-
nal, of the left superior, and Af the right inferior recti, ahd great
diminution in the right kneefjerk, all of gradual onset and/ from six
to eighteen months’ duratiof. At the end of a three monyths’ treat-
ment the external ocular pluscles had become normal, al 1ough the
reflex action was still lost/ and the right knee-jerk had ifcreased to
the same degree as the left. He continued without relapge for nearly
two years, and then sudg enly presented the acute mental erangement
~ofgeneral paralysis-of nsane, from-whieh-he quicklidied. But~
We do not yet possess the means of combating with success the toxemic
influences that are probably the most frequent cause.
Recorded cases of the recurrent or periodical palsy do not show
that any treatment has a marked influence on the attacks. Early
counter-irritation,}i\f_gﬁ‘ﬂﬂy afords most prospect of modifying their
course, and tonic treatment may be adopted before an expected attack.
In cases in which the attacks recur frequently, the treatment adopted
should be that for migraine.
Direct Treatment.—Blectricity has been recommended and em-
ployed in the treatment of these paralyses, but its influence is not
great. Direct application to the affected muscle is scarcely practi-
cable. It has, indeed, been carried out by a very small electrode,
or by a wet camel-hair brush in the centre of which is a conducting
wire. The extreme sensitiveness of the conjunctiva renders the
application most painful, and although the pain may be lessened by
cocain, the application of a voltaic current, sufficiently strong to
stimulate the muscle, in such proximity to the retina andom—sucha
] , e j iway is scarcely safe. In most ocular
palsies the muscles do not respond to faradisation. The veltate—
Qr lMﬁSﬁ%,%ﬁéWWﬁmme
considerable diffusive power of thiscurrent-makestt-probable that the
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electricity would reach the muscle, eﬁ@gg_h_ex&fhm a_current, can-
Jot be safely used.,aﬂsufﬁ&w{t’;_tiljrqth to produce
lation. The applicationof a faradic current through the eyelid—s—
useless, even if the muscle Wouh‘l—l’eﬁ)on& ’cT) it; because—art'lmrl"?er
—of contractile muscle prevents a i
For these Le&seﬁ%ﬂmost—adﬁhgumﬂs_am_ag*eed—iu—d-e{uﬁ@%m \
/&woc direct applicatio%. A method of indirect electrisation has been re- <~ g
“commended ( and-others) which consists in placing one
pole (anode) om the forehead, the other (kathode) on the margin of
the orbit near the affected muscle Ii_the fal—ardfefa%keﬂ-‘e—}s—em /5"‘/’ [‘4"‘
ployed, the orbital-pote ept-stit—if the voltaie—eurrontis d %w@
this pole is stroked/along the skin, or the circuit is altern ely made
and broken by an/interrupter. . A slight increase of pofer in the
muscle may be olserved after the current has been so ajfplied for a
few minutes, buf it quickly passes off, and in cases free from sources
of fallacy I haye never been able to trace any permangnt effect. It
is true that works on electro-therapeutics contain casgs in which im-
provement of cure was ascribed to this agent, but in/most instances
the authory'have ignored the tendency to sponta,neus improvement
in recent gases, and the influence of drugs, as iodAde of potassiuim,
which were-given—st-the same time-in-many—instanses-
The dlplopla due to partial paralysis of a muscle may be removed
by the use of a prism. One—stromg- enough—te—completety—fuse—tie
dimages-is-undesirable, b%&usem%»exen%—bhﬂm
,ﬁﬂuen—czr ofeffort: A weak prism, strong enough so to approximate
~the images as to permit their fusion by musculcu action, sometimes
does good. It may be used for an hour daily as a gymnastic exercise.
The giddiness due to erroneous projection can only be removed by
putting the eye out of action by an opaque glass; this glass may be
in a pair of spectacles the other glass being merely tinted; the
opacity is then inconspicuous to an observer. But this has the _same

——

disadvantage of withdrawing the stimulus of exertion. A&—e-p?cqﬂe

V@lﬂss-évet £he.souml_eye is useless for the vertige,and-inereases—the—

amount-of thesecondary deviation. i /W A
Operative inte1fe1ence Gmmof ocular palsy. The b oo 7“" iy

ety condition in which’it 1s adinissible is that in which antagonistic PAMr e Srr Pl

contracture has been developed, and the paralysed muscle has re-

gained power, but cannot overcome the opposing contracture. JInsuch
a_case-the tendon—of the-eontractured muscle may be divided without~

‘@ulblm‘—lt&&tbﬂ_mnﬂ.edw_ﬁorms a-fresh-attachment-a—few
millimetres further back, and the result on the movement of the-eye
The treatment of paralytic ptosis is that of disease of the third
nerve. The muscle itself is not accessible to electrical stimulation.
In the double ptosis of nervous debility, nervine tonies, quinine and
strychnia, are useful, and their influence is aided by local treatment,
which stimulates the fifth nerve, and so produces a reflex action on
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the centre of the levator. Electricity may be used, either—the—voltaic

—orinducedcurrent applied to the skin about the orbit, but a stimu-
lating liniment which stings the skin (as chloroform liniment on
spongiopiline) usually answers as well. The morning ptosis can
always be quickly relieved in this manner. The hysterical form is
often a very obstinate affection. Blisters to the temple, faradism,
and (in the unilateral form) tying up the other eye, are the most
efficient means, and usually in time remove the symptoms.




SpPAsM OF THE OCULAR MuscLEs.
/

VT

Mvm& spasm of the ocular muscles are BIIMerous;—but &
cnly afew-are of medical significance. Two classes-maybe-dismissed 47 MVmMﬁ"’V’ i
with a mere mention. (1) Those that #re connected with disorder of W o i A M:ﬁe\/
the ocular visual process, as the conyjlfgeut strabismus of hyperme- 7 WE g
tropia, the divergence of myopia, thé adaptive deviation that occurs W% !
when there is partial opacity of th/g media, and the irregular position gl ks
that often accompanies absence of/sight. (2) The secondary deviation /Dmﬁm“k@m “/ e
in one eye, consequent on palsy 6f a muscle of the other eye, and the ‘3‘“"’”’/
antagonistic contracture in th¢'same eye. The second class has been
already described ; those of the first do not come within the scope of
this work. Of the remainjhg forms, one of great Importance—nys-
tagmus—will be separately/described. The remainder may be grouped
into five classes. /

(1) Associated spasm from central disease  is not—uncommrom. Its
character depends on the position of its cause: both eyes are affected
in disease of the hemispheres; one eye only in some cases where
the lesion is in the nucleior the eye muscles. In a paralysing lesion
of one hemisphere the eyes deviate towards the diseased side, but-the '

rlation— cely due e unopposed influence of the opposite
hemisphere. An irritating lesion of one hemisphere causes conjugate
deviation towards the opposite side, the result of spasm ; this occurs
also at the onset of unilateral convulsions, and is often associated with
muscular rigidity of the limbs on the side towards which the eyes are

directed. Inone interesting case, deviation to the right was, durine

‘Q/'W\/\

=)
Jdeftparietal-eminenee;—and it ceased when -the depressed—bone was
<saised by-trephining.® ——
Since a lesion in one side of the pons causes a loss of the conjugate
movement towards the side of the lesion, the musclesbeingexcited
from stryctures in this position (see p. k86), irritating disease may

* Thompson, ¢ Brain,” April, 1883, p. 99. It may be noted that the fracture was
behind the~gegion in which expdsgent places the centres for theNateral movement,
which is in fromt of the central conelutions (see p- 13). But the structures that
overact are often / near a primary Iesion, the influence of which ¥-exerted on
the neighbourhood, and semetimes only in one direction.
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be expected to cause spasmodic deviation towards that side. But
such spasm is seldom observed, apparently because the structures con-
cerned are readily damaged and rendered inactive. Ar—aentetesion
which cauges The conjugate paralysis may, however, produge a dis-
tinetly spasmodic deviation towards the opposite side, probably—by
an indirect influence on the corresponding centre of the other-side of
the pons.*, Between the two there-mustbea-elose-funetional relation,
Td‘TS‘PG—B-Sﬂ‘b}H for-their-normal-action, and—throwinglight-en—many-
phenomena of disease (see-* Nystagmus,” p—209)7

(2) Irreqular spasm from brain disease.—In irritating diseases of
the base of the brain, especially in meningitis, spasm occurs in one or
more of the ocular muscles, causing slight irregular deviation of the
visual axes, comparable to the variable rigidity that occurs in the
limbs, and may change in seat and degree from time to time. It is
probably due-to-irrj tation of the motor nerve-trunks. Care— be
taken not to mistgke for spasm the deviation from loss of power which
1s so common frgm the same cause. In spasm there is devi
the eyes are at fest in the mid-position ; in recent paralysgis there is
not. It must pe remembered that paralysis and spasm aye often con-
joined. Sugh irregular spasm is generally tonic.

Slight irregular spasm of the ocular muscles sometimes occurs in
chorea. It is rarely sufficient to be seen, but causes transient diplopia,
which may be thought to indicate organic brain disease if the depend-
ence on chorea is not known. If patients are questioned on the
point, this diplopia will be found to be by no means rare.

(3) Chronic spasm in individual muscles is extremely rare  apart

from the secondary deviation, ahgﬁym%mun_ﬂuieét-md
cases the spasm has aat been continnous, but has occurred on Ct‘lta,lll

movements of the eyes, sometimes associated with pam
two cases recorded by Hock f i , as SO0l as am GbJec vas 1oved
to the right of the middle ljne, spasmodic contraction occuue(l in the

right internal rectus (with foreat pain), bringing the eye int¢/extreme
adduction, and as soon as fthe object was moved to the left Heyond the
middle line the spasm reJaxed, and the right eye moved oufwards into
the fixing position. In/the other case there was slight weakness of
the right internal rectiyls, and as soon as the object was /moved to the
left of the middle line, spasm in the left external recfus moved the
eye into extreme apduction. The spasm thus affegfed the muscle
that would be the geat of secondary deviation, but Wwas distinguished
from this by its extreme degree. This case is interesting because
the spasm occuyred with slight left hemiplegig, and, from some
accompanying disturbance of taste, may have been due to disease in

* Asin a case I have recopded of acute anzmia of tl\é right half of the pons
(due to arterial obstruction) #rhich caused deviation of the eyes to tl(e/left. It was
increased from time to tipfe, with violent nystagmus (‘ Trans. Ophth. Soc.,” 1884,
p. 308).

+ ¢ Wiener Klinik,” April; 1876, p. 1106,
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the upperpart-of—thepons. Sometimes two museles/ acting together

are involved in the spasm, as, i ; : 1
inferior rectus, which are normally associated (Stilling)

(4) Hysterical Spasm.—In hysterical fits the eyes are nsualy 497%

directed either upwards and to one side, often so ¢ irely
conceal the cornea, or they are directed inwards in strong conver-
gence—a common symptem. They never diverge as they do in
organic disease. Sometimes the convergence persists during the
intervals, and is then usually associated with spasm of accommo-
dation.

(5) Paroxysmal Spasm.—In convulsive attacks in which the con-
vulsion is unequal on the two sides, the eyes constantly deviate (with
the head) towards the side most convulsed, and if the second side is
affected in greater degree after the first, the eyes subsequently deviate
towards that side. When the fit is over there may also be a deviation
from the side most convulsed, accompanying the transient weakness
common in that side. Such spasm-is—seldom unilateral, but Buring
brief attacks of clonic torticollis (in a child of eleven months) drawing
the head to the right, there was strong deviation of the left eye in the
same direction. A single muscle may be the seat of brief spasm,
resembling in miniature an epileptoid seizure, and sometimes attended
with transient obscuration of consclousness. During the attack there
is diplopia, and often giddiness from the erroneous projection. Clonic
spasm in the orbicularis may occur at the same time. Such attacks,
for instarice, occurred in a man aged forty-seven ; there was very slight
permanent defect of power in the left external and both internal
recti.  Occasionally, without any exciting movement of the eye,
tonic spasm in the external rectus would draw the left eye strongly
outwards for about thirty seconds. During this time there was con-
stant winking with both eyelids, which seemed to the patient to be

due to an effort to get the eye right, but could not be prevented. The

deviation( suddenly/Geasedy but for-a few-minutes afterwards the left
eyelid-was aboutonetwelfth-of an inch lower than the other, and-then

both were alike. There wasno history of venereal diseaseamd syphilis

Wa,s‘ﬁor-othwelyjmpmha,ble.
Another patient, aged thirty-six, also without history of syphilis,

. Y
suffered from frequent attacks (lasting only a few seconds), two of s~ ot [P

which-Fwitnessed. Thére was a sudden sensation of heat, spreading
from the left inner cafthus and extending over th¢ eye and temple,
accompanied with impairment of sight of both eyes,/\/zarying from slight
dimness to absolut¢ loss of sight, and with abdyétion of the left eye
from mid-positioy to about halfway to the oufer canthus, the right
eye being still. Af walking, he deviated to thé left during the attack,
probably from £rroneous projection of the left field. In the intervals,
movements of the eyes were perfegﬂllio_g@@_ljwr_ [he attacks consisted
of tonic and then clonic

epileptic convulsions.
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OCULAR NERVES.

°

it; a motor sensation which, if intense, goes on to njovement in
which the eyes and head lead the way. Hence involuntaty movement
of the eyes is not surprising, the cause of the intermitt¢nce being, as
already stated, a separate problem. In the nystagmfus of miners,
which may occur only in the recumbent, posture, we mafy also trace, as
one factor, an influence of the equilibrial centre (and jprobably of the
canal impressions) on the centre for the movement of/the eyes.

The wide variation in the position of organic diseage that may cause
nystagmus is scarcely surprising when we consider hofv wideand various
must be the total connections of the functions of vision, of movement
of the eyes, and of the maintenance of equilibriym ; and that we can
trace a connection between nystagmus and the derangement of each
of these, including some causes of vertigo. But it is also common in
various degenerative diseases in which we chnnot trace its source,
but which show how easily deranged must be fhe mechanism by which
in health the muscular contractions are lfept uniform. It would
even seem as 1f the nuclear centres have a téndency to rhythmical or
Intermittent action, which is normally coupteracted, possibly by the
influence of the corresponding centres ¢n the other side. When
deranged, spasm that would be eontinyous in the limbs becomes
intermiftent in the eyes. This view is suggested by the case of arterial
obstruction in the pons already mentioged. Nystagmus was clearly
due to the over-action of the centres on the undamaged side, under the
influence of loss of function of those ox/ the other.* But this part of
the subject needs far more systematic/study than it has yet received.

The practical significance of nystggmus in diagnosis is extremely
great, not from any distinct indicatign of the seat or precise nature
of the disease, but because it shows/the presence of more than merely
functional disturbance. It is ofteh marked at the early stage of
degenerative disease when other/ symptoms are equivocal, and g
search for it should never be omitfed, and should always include the
upward movement of the eyes. may be trusted without hesitation,
and prevents a mistake in diagnpsis in a very large number of cases.

Spasm of the levator is occasionally met with as an isolated
symptom, and also as one of the features of exophthalmic goitre.
The isolated form (sometimes termed lagophthalmos, or * hare-eye ”’)
1s usually due to some inhibitory irritation in the region of the fifth
nerve. Late in life it may come on as an independent affection,
analogous to other muscular spasms, as torticollis and facial spasm.
The contraction is usually tonic, an excessive degree of the normal

* In continuous contraction the muscular fibres contract alternately; in clonus
all seem to contract together, and the contraction is brief but renewed. Such a
common brief contraction would explain the intermissions of nystagmus, the oppo-
nents being always ready to contract ywhen the original action ceases. This readiness
prevents the assumption that the copimon action of all the fibres is due to any other
cause than the condition of the centre of the acting muscles.
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tonic contraction of the levator which keeps the eyelid raised ; the
muscle is imperfectly relaxed when the eye is directed downwards or
the lids are closed. Hence the eyelid is a Jittle higher than the other
when the eyes are directed straight forwgrds; and on looking down,
the lid does not descend, so that a wide dxtent of sclerotic is exposed
above the cornea. When the lids are osed, the upper lid may be
brought down by the orbicularis, but nof to the same extent as on the
other side, and hence the lids do not dgscend equally. The exposure
of the sclerotic above the cornea gives| the impression of slight pro-
minence of the ball. A long-continugd spasm in the levator seems,
indeed, to cause the eyeball to be a tually a little more prominent
than the other, in consequence of the rigin of the levator being below
the level of the upper part of the feyeball; but the apparent pro-
minence due to the exposure of the sflerotic is much greater than the
real prominence. The retraction of the upper lid may cause a slightly
greater fulness of its tissues than exjsts on the other side. Unless the
atfection is due to removable irritatipn of the fifth nerve it is extremely
obstinate.

Clonic spasm is also rare. It occurred from time to time in the
case of reflex ptosis mentioned on p. 200. A very singular cage of con-
genitaL spasm-of the levator was exhibited at the OphthaJmological
Society by Mr. Marcus Gunn. There was slight ptosis/and slight
myosis on one side, and the eyelid was raised by slight cofitraction of
the levator whenever the external pterygoid of the samej/side was put
in action,*

oy Ay antn  Aur zane , Spasmodic elevation of the upper eyelid also occurs /i:’rom irritation
O Lo v 7 M,/fg/ of the cervical sympathetic. ‘Bf_e_heuae‘seen that thi§ nerve supplies
hndes Fhed 4. £ th'e plain musqular fibres of the orbit, which are i directly connected
; and that, as their paralysis may capise slight drooping

of the lid, so their stimulation may produce slight elevation. It is

an Mﬂ /O Wau/uhx '
1 . . . ]
M‘Wﬁa #orh e A/W'/']/ probable that this spasm 1s the cause of the incrkase in the normal

4 plas MW{‘”\' % elevation, and [of the defective descent of the lid/in looking down, in
L e wdh alio i Caney many cases off exophthalmic goitre (Graves’ disease). But this form
7 pnnceAgan nadune, pro. Will- be considered in the account of that disease.] I have once seen a
/g:a/g,é.] pa ey M -snnﬂar slight] retraction and defective descent, onthe left side only, in
s o g b g2 girl of sevgnteen, who had distinet myxcedemajtous swelling of the
: - = S ‘f ) reasts, neck] and face, bilateral, but not elsewh re, and with no sym-
u e € wn 'l ate~vaf ptom of Grayes’ disease, and also, as a transient ymptom on one side
only (after fanxiety), associated with cardio-th roid disturbance so
slight that dlone it would scarcely have been noficed. Similar spasm

is said to hgve been met with in pregnancy as a reflex symptom.

* ¢ Ophthalmological Transactions,” vol. iii, p. 283. As one of a committee
appointed to report on the case, I had an opportunity of carefully examining it.
The simplest explanation for the conditio seemed to be that some of the levator
fibres of the third nerve arose from the mofor nucleus of the fifth nerve. The small
size of the pupil might be due to the influence of those cells of the third nerve-
nucleus which ought to have been, but were not, connected with the levator.
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Treatment.—Little can be done for the treatment of these ocular
spasms beyond the removal of their cause as far as this can be
effected. - c s >parentl red-byspecifiereme-
dies1is case by tenotom Hysterical convergence can generally
be removed by a small blister to each temple, if the potent influence of
neglect is ineffective. The paroxysmal epileptoid form of ocular spasm
is very obstinate. Bromides have little influence upon it, and tonics
do more good than sedatives. Counter-irritation to the temple some-
times seems to produce a beneficial effect.

In the treatment of nystagmus, the improvement of vision, if this
is defective, and the removal of any cause that can be discovered, are
the chief measures. The form that occurs in miners needs, as a rule, a
change of occupation, or at least of habitual position, so as to relieve
the eyes from this postural strain, together with an improvement in
the light by which the work is done. Ror @ther forms very little can

: e_application of 1 'rent, from .the
mastoid process to the closed eyeli nded by Svetlin,
but_has I e 1 . _ButJhe symptom, in many
cases, scarcely calls for treatment.

Spasm of the levator is a most intractable affection, unless there is
irritation of the fifth nerve or any other cause which can be removed.
When no cause can he traced, the most varied treatment by counter-
irritation, sedatives, and electricity usually fails. Associated with
any symptoms of exophthalmic goitre, the treatment is that of the
latter disease.

l}» //(/(/1/:1 Cateat ,f/ thove &
/lf)) M\
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the lenticular nucleus, within it, or in the caudate nucleus. The
extravasations outside the nucleus gre restrained externally by the
grey cortex of the insula and its %"aéﬁcent layer of white substance ;
they may tear up or displace inwards the central ganglia. Blood
within the ganglia often extends upwards and outwards in the white
centrum ovale, and may attain a =wewy large size. The posterior
hemorrhages are due to the rupture of the lenticulo-optic arteries of
the middle cerebral, which pass through the lenticular nucleus into
the anterior part of the optic thalamus. The extravasation usually
commences in the thalamus, or between it and the corpus striatum,
and the blood is apt to escape between the two into the lateral
ventricle.

w—internal—capsates The small arteries to the inner p01t10n of the
thalamus, which pass from the posterior cerebral, or posterior com-
municating, sometimes give way-and cause small extravasations near
the surface (internal thalamic hsemorrhages), which are very prone to
rupture into the ventricle. The branches of the posterior cerebral to
the hinder part of the thalamus may give rise to extravasations in
this situation (posterior thalamic hsemorrhage), which may either
rupture into the lateral ventricle or may extend down into the crus

and even into the pons. ]L 21l A ]
Centrum Ovale.— Large haemorlhages,\usuall splead into the

centrum ovalefrom-the corpus striatnm., The vessels in the white
substance itself are small, and give rise only to small hemorrhages,
rarely larger than a walnut, and often oval, with the long axis in the
direction of the fibres. Larger extravasations aresometimes—Eotd "
in the whitesubstanee—eof—te occipital lobe._l‘m.s_e__al-%—d-&e—tm 61/7 g
rupture of branches of the ealearine-divisiomrof—the posterior cerebral
giﬁuﬁ.ﬁ,}‘}"_
Cortex.—Hemorrhages limited to the cortex may occur in almost
any position, but they are rare and are usually small, aléhouah they
somedimes. extend into the white substance, and—attain-in-it-atarser

we-eeemsﬂehxeﬂ.;,ud&en the membranes h&mbetﬂthmkened

by chronic inflammation.

Crura Cerebri—Heemorrhages into. either the corpus striatum or
optic thalamus may extend down into the crus. Those which com-
mence in the crus are usually small, and oval in form. They may
descend into the pons, but do not pass up into the central ganglia.
They may be sitnated-in the mner Dalt of the crus, or in the outer

Pons.—Haemorrhages are most frequent near the middle line,
from the rupture of the median branches of the basilar; = the

raphe usually prevents their extension tg the other side. The extrava- Z, 4 %
Wwwand ( sation often has-a-spherical-shapemrd-mey be-lept-fram the fourth /A‘ o %4/1/;{ %
ventricle only by a thin layer of tissue (Flg 1Y7); -Wh-leh—-may—gm /

‘m,m—th%—b—rvuu lilm bouwlll. 1 S&I‘la’ll hww{/l/;’(

//K{MJ(PW
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hip) S CXtel rectiom, andthese~are due to
the 1uptu1e of &he-small latera)_branches of the median arteries.
Heemorrhages in the lateral {65 s, from rupture of the
radicular arteries, are rare. The vessel-that—mest—frequently gives
1 ranc T0O
~the-fifthrmerve. ~
Cerebellum.—Large hesemor-
rhages are most frequently due
to the rupture of a branch that
the superior cerebellar artery

gives to the dentate nucleus)
é/ <A smat-extravasation may oC-.

~cupy the interior-of-the-dentate—

«anclens, arising frema—branch—

rof—the—same—arteTy. —Themor

“tiageimto-the—irner-and-hindex

pert—of—the hemisphers mmay

occur from rupture of a branch b
of tho posterior cercbral.  Bx- Fie, 11, Bemomiags e the pos
travasations near the fourth ven- Carswell.)
tricle readily burst into it. The
cortex of the cerebellum offers much less resistance to hemorrhage
tha,n does the g1 e} matter of the cerebral convolutions. i

-pgdmmlerarﬁd,.m;me_ﬁequan.ﬂg, a haemonl 0
&E cle,

pons may extend a short distance into the pedu passinein—the |
direction of its fibres,
In ventricular haemorrhage, whether primary or secondary by Tup- >
~sure of an extrawasatien-in-thesubstanee-ofthe braing, the blood fills
all the ventricles in a third of the cases. If slowly effused, it may
occupy only one lateral ventricle, and such _limitatien-is met-with-in
about one quarter of the-eases-of-each variety. It occupies both lateral
ventricles alone (not extending to the third and fourth) more fre-
quently in primary than in secondary hsemorrhage. It is rarely con-
fined to the fourth, séﬂ-l—meaea.a.x.e.lg_tn_the third. The blood is usually
coagulated, andf-smallin amount the clotamay correspend in form to
tb-e-aﬁe-n-ﬁﬁe-a-l-aa-eaau.ty. If the blood is slowly effused, the distension
of the lateral ventricles may be less than that of the third and fourth;
in the latter the accumulation of blood is aided by the influence of
gravitation in the recumbent posture. In primary hemorrhage the
walls ofthexentricles mav-betntactthe-ehoroid-plexuses-are-anemic
from—pressure; and it may be difficult to discover the source of the
blood. Superficial lacerations of the wall :
may be of secondary origin, as-is show the fact~that-there-are
many-of-similar-aspeet. _Semetimes it is"difficult to say whether lace-
ration is the source of the hsemorrhag€ or is produced by it. Occa-
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sionally there are also separate extravasations into the substance of
the brain; or a meningeal heemorrhage may co-exist, even when the
ventricular extravasation is small.

The appearances in meningeal haemorrhage differ according to its
seat and amount. There is a layer of blood either upon the arachnoid
or in the subarachnoid space, sometimes in both. The blood accumu-
lates first in the sulciand depressions, and is generally most abundant
at, and sometimes confined to, the base. If considerable in quantity
over the convexity, the convolutions may be ésstietly flattened. Just
as, in ventricular hsemorrhage, blood may escape from the fourth
ventricle into the meninges, so in extensive meningeal heemorrhage
blood may pass into the fourth ventricle, and a little may even find its
way into the lateral ventricles. fThe blood may also pass down into
the spinal canal, whether the meningeal heemorrhage is primary, or is
due to the escape of bl@_@oWMds T

sheaths of the optic nerves.

Sl
Symproms.—The occurrence of cerebral heemorrhage is indicated by
symptoms of two classes, the one general and transient, the other local
and more or less permanent. Both sets of symptoms are usually
present, but either may be so slight as to be inconspicuous. In addi-
tion, the onset may be preceded by what are termed premonitory sym-
ptoms, and followed by symptoms outside the cerebral functions,
alterations of pulse, temperature, urine, &c.
The premonitory symptoms, so called, are on the whole rare. They
consist of headache, slight vertigo, weakness or tingling in the limbs,
slight mental changes, or slight affection of speech. These symptoms

may be continuous or pekexysmad—eoming-on suddenly and passing

ma.;;aﬁﬂ_a.imv—he-mﬂs-ef-&&vsklt is donbtful }‘ﬁﬂ:ﬁwt
: b . he miliary aneu-
st he

numerous, cause no symptoms untll they 1

OFe—Severo oIt O Sape = are sometimes, due to the occur-

rence of actual small hemorrhages, Qﬁ%&ﬂm commencement of a

haemorrhfxcre that As.ai_ﬁLst—sh@hf—ml cbﬁel wa/{l saddenly. becomes
ate : may be due to the atheroma,

e

far less frequent befope M ]Jaemorrhcwe than beforewa\ttadcs.qf

thrombotic softening, airek umilay in-the-twocrses,
Of the general cerebral symptoms the most common is loss of
consciousness; of the local symptoms, hemiplegia. The loss of

* Thus a ygung man, who had suffered from lead-poisoning, \yas attacked with
severe pain in tB¢ right side of the head, and after this had contied for ten days,
left hemiplegia su¥denly came on, without loss of consciousness. e subsequently
died, and a haemorrlgge was found in the right hemisphere, which had damaged the
whole thickness of theNaternal capsule, but had apparently occurred in two stages
(Hardy, ¢ Gaz. méd. de Paxjs,” June 11, 1880).
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the hamorrhage is in the cortex, although heemorrhage into the

corpus striatum or_glsew-l&ere—n-o-w_a.nd_w__gﬁuses a general convu]-

sign.  Vomiting occasionally occurs, mopd~frequently when the
hemorrhage is into the cerebellum than when itisin other parts of

the-branr. Itsoccurrence is probably influenced in part by the eemeli- W \ ‘/)r ' W’/L i /é\

<tton~ef the stomach;Jif a meal-h: '
M@e&@g@m&myﬁe—m&mgnm&fﬁe

~stomach-may-be-vomited.

The temperature usually falls within an hour after the onset, and My
may be only 97° or 96°; it may even reach 94c4° in the rectum # 2T 7 £y
/W cases fatal @‘urmg the first twelve hours, the fall may continue fintil

death5 In Gther a:ﬁN.&.J;em.pem.tmﬁma,y become normal at the

end of the first day, and remain so in slight cases, or rise, in more

severe forms, to twd?™- three, or—fews.degrees above the normal
~Bourneville). But there is one apparent exception to the rule of

initial depression. Ijf casessaf-hemarrhage into the pons or medulla,

the temperature may rise above the normal within an hour of the
onset, and during the next hour may atfain a hzlght of 104° or 106°,
and the rise may go on until death. F-mayalso rise abowe-thenaormal

when the heemorrhage is into the grey matter of the centlal ganglia,
35 Hale W hite Tas Showm-by~experimer :

The duration of the apoplectlc state varies much in cases that
recoyer fro 7it. At the end of from half an hour to six hours reflex
actich Teturns in the limbs, the patient gives some signs of returning
conscidusn ess, and moves those parts that are not paralysed. ifficulty

of swallowing and unpaument of articulation may exist fou@ dayer. e 4"5’( g [‘// C"""Q 4/7% g(«é

W two—Pull g general headache aally felt as consetousnesy-returns,
andéh-erens occasionally s ehllum a f

Eyen'lduri ing the state of apople‘{y sanie indications of a unilateral
lesion may be present; reflex action, ‘it lost, returns on one side only ;
on the other it remains absent in the foot, cremaster, or abdomen :
the muscular tone is different in the two arms, as already mentioned;
aud sometimes the affected side becomes rigid. The head and eyes
may be directed to one side in “conjugate deviation,” usually from
the side on which the limbs are affected, sometimes towards it, accord-
ing to the laws already stated (p. 78). As the general cerebral
symptoms lessen, the local symptoms, persisting, become more pro-
minent. The return of movement in the unaffected limbs defines the
paralysis, which is usually hemiplegic. When the loss of conscious-
ness 1s slight or absent, the loss of power is conspicuous from the
first, and the-subjective-symptoms, already described as occasionally
attending the onset of apoplexy; rise inte greater prominence.

The attack often occurs during sleep. The patient is either found

: rI'h'T‘e aue to the rupture of an aneu-

tAg dual rise to 107-5° dunng the twos hya life cndmed occurred in a case
of heemorrha¥g into the lenticular nucleus, ob;Mby Pasteur (* Lancet,” 1889).
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unconscious in the morning, or wakes unaware of what has happened,
and only discovers his paralysis when he attempts to stand. The
state of sleep has been thought to favour the occurrence of hemor-
rhage, but it is not proved that the number of cases occurring during
sleep is larger than corresponds to the proportion of existence spent
in that condition.

In all except the slightest cases, there occurs, two or three days
after the onset, slight general febrile disturbance, due to inflamma-
tory changes about the cerebral lesion. There may be merely head-
ache, loss of appetite, quickening (sometimes slowing) of the pulse,
and a rise of temperature of one or two degrees, lasting a few days.
In other cases the rise of temperature is greater, consciousness may
be dulled or even again lost, or there may be some delirium. If con-
sciousness has not been regained, the coma deepens, there is a tendency
to sloughing and vesication of the skin, swallowing is impossible,
mucus accumulates in the chest, and the patient usually dies. During
this stage of inflammatory reaction, rigidity (* early rigidity ) often
develops in the paralysed limbs. The—urine becomes less-abundant,
and-may-lose-its-acidity.

Before the initial coma has passed away_it may be suddenly
deepenedygor consciousness, after being regained, may be again suddenly
lost, in consequence of the extravasation bursting into the ventricles.
The symptoms of this occurrence-are described further on.

As the general cerebral symptoms subside, only those remain that
are due to the local effect of the lesion, and consist in the loss of the
functions subserved by the structures destroyed. Since the hemor-
rhage is usually in one side of the brain, the persisting symptoms are
commonly unilateral in distribution. But the unilateral symptoms
that can be at first recognised are much wider in extent than those
that ultimately remain. There may be at first an apparent loss of
function of almost all parts of one hemisphere, and even of the-whole
brain. There is-not—onlyloss-of moter-power, but-there is often, loss
of sensibility, and-this in cases in which the ultimate loss is purely
motor. Indications of hemianopia may often be found in the early
stage ; if the finger is brought suddenly before the eye, first from one
side and then from the other, it will be found that the eyelids blink
when the finger comes from the unparalysed side, and not when it
comes from the affected side. The early conjugate deviation of the
head and eyes, already mentioned, is sometimesasymptom-of the same
character. These wide initial symptoms show that the interference
with the function of the hemisphere extends at first far beyond the
limits of the destruction wrought by the hsemorrhage, The-effect1s
probably partly due to the imfluence—of-the pressure on the adjacent
nerve-elements, partly to ansmia produced by that pressure, partly to
inhibition by the irritative influence of the acute lesion. These sym-
ptoms gradually lessen; some, such as the hemianopia, usually pass
away in a few days, others in a few weeks, until there remain only
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those that are the direct effect of the destruction ; these persist for
months, and, unless the loss is K such a=elrwraetyr that it can be
supplemented by the action_of the other hemisphere, they continue
for the rest of life. JhelPressura=is;of cowise.greatest—ow—tire
WW‘EMPMM amd—the—sympioms—thus
produeed—trst—tonger than de—these—that—Tresuit fromthe—sighter—
ts.. The symptoms produced by these two

mechanisms have been distinguished as “direct” and *indirect” g : 9%(
symptoms. : 223 ot ﬁA AN

by the Ul‘adua,l chsappearance of the one Aﬂ:{f& ne e O A’“‘“/’L":\/S I(/\
and the persistence of the other. ( o 2 Lo L/
In some cases there is ayslight increase of the local symptoms A
. > =
/4""///4/5{ during the peu.ad-—e#——l-ﬂ-ﬂaﬂma,ter rea,ﬁc&w.u > due, no-dowbi, to the cv\,\ it 0
ay/ damage to adjacent structures bxsil%& amin ?a,mon around the lesion, m

Chronic Stage.—The enduring symptoms, which persist—afierthe

initial stage iS-over—are dre—bo—the local mterference with-the-func- " ¢ L"’&M(//cm 7 [: =
tions—of-the—damaged—partoftherain ﬂn&ane_dm.ed.by the di},(ﬂ@ £

situation of the lesion. Persistent geneml cerebral metoms,

for instance, s Are—SOCUMSPTCTIOMS—+h—tcasia re for the
most part absentin heemorrhage Headache is trifling : optic neuritys
e saown. _ Convulsions-aresare. £ Some mental chang

aaolly [ Ve il it
tive memory, Al ability, and emotional instability, but is less than in

aﬂa.ea—em&te&&s ftemno
B/ lzu/ gocal snnptoms hers]
1/’

s to _spatre +1~n stewetares- caoncernod r-lirnnf-]vyr 10

11101“1011 SOl = &5
/" The most common sggg_:.pi;gm- is wetor hemiplegia, because hszmor-
rhage is most frequent in the region of the cmpus strlatum and

internal capsule, and the auderrer=p - 2 Ay
the-firmss—et=tire.motor pabh rarely escapes lacemtlon or compressmn

;'{4 :IT] J : ﬂiiiiﬂ ge E9N tbho motar lcrnfvam%,l] Jl.l AMQ’ZSQ‘I
e

simes the characters already described, and is attended with rigidity,

excess of wrist- and knee jerk, and Wlth the foot-clonus that indicates—
r degener. . Hemiansesthesia is less ”L(f[7/

common, because hemorrhage s frequent near the posterior part of

the capsule, in which the sensory tract is contained. But itig-—met lA,_A,( ({({(

BRCOIMROH Wﬁnﬁe some bluntmg of sensfblhty, espemally Qn the

extrelmtles G
ness to
by Spontaneous pains, buf theseare
=thad : bening. Trophic disturbances in the
hemlple@lc 51de vary in frequencv and degree ; there may be persistent

appy distinction, since the pressure effects are as much the direct
Only tfe inhibitory symptoms are,

are due tofpressure.




CEREBRAL HZAMORRHAGE. 401

elevation of temperature, the muscular wasting, and the joint inflam-
mation described in the chapter on hemiplegia. The atrophy of
the muscles varies .}n degree in dlffelent cases, bu.t,_lt_ls modera:be

.-"Qe‘l‘dN\

The symptoms produced in each locality are for the—smost—pas.
those that have been described in the chapter on “ Localisation,” but a

few additional facts, relating especially to heemorrhage, may be here .

mentioned.
Cortex. —Haemm rha@e into t e’ 1s vw rave,

mwchmma'rm X anLpan‘ to prevent pxhﬁrn:ﬂ ULD%IJHS—m.aa_—hg

r_Pwvzlnnn;l nrlwnn embolism m_ﬂun cause-of—the aneurism_and the in-

Hampaation jn the wall of the—asbervspreads~tothe tissnos over—it,

The onset is often attended—by conwulsions~which—begin locally—rml

lysi ctof : srhargetrbe~the centrum.

ovele~causes \svmptomssimilar) to those-due to-a cortietl—testor—i A{"
tmnnn(hnt) situation but without s_{m'ptOlllS_Qf u.u.ta.LQ) of 4 m/ﬂw

nal deoteerﬂudemiL&J&smmgusﬂaeaeafh—ﬂmm NLe

M@%mmtoms (convulsions and—riotdtyi—may

er ASTING

Crus Cerebri.—A hmited_ extravasation may cause the characteristic
crossed palsy of third nerve;{ and limbs; but often the hemorrhage
passes beyond the limits of’ the crus, either upwards into the faafmafe
ke internal capsule (and then causes well-marked hemiansesthesia
as well as hemiplegia) or downwards into the pons, and may then
paralyse both third nerves, and the limbs emehath-sidess The corpora

LA A om quadrigemina are H-e-w%&the seat of limited heemorrhage.

Pons Varolii.—Initial loss of consciousness may be present or
absent, just as in hemorrhage elsewhere. Initial convulsions are
especially frequent, rarely unilateral, but usually general ; sometimes
affecting the legs only, a symptom almost unknown from disease in
other parts. The convulsion is often irregular in type, sometimes
tonic, or tonic varied with occasional clonic jerkings. The paralysisis
often bilateral, but a small heemorrhage may cause hemiplegia & gena—
%h-efﬁ'mt \ Bilateral palsy may affect mamly the legs or the arms.

C(M iy Amsesehesta often &Wm%d—l&wae&d%% The

puplls are rongly contracted, so as to suggest opium poison-

ing, or theywanaybe~dilated and motlonless,—the difference depend-

ing on the Irritation or paralysis of the nuclei of the third nerves. Co-ify,,

The deviation of the head and eyes from the side of a,unila,te ral lesion X

1s occasionally observed (see pp. 318 and 186). Respiration often suffers &m M h"M OTecn,

&a@J%gm.ag;(lmav present iry po'nl;n 1+wmw-lswe—m Vd’ﬁ( a.&mxw{ WL(A (g S
their chageTey. Vomltlng 1s frequent. Thetemrperature ef-te-n—nses

sapidly~to a hyperpyrexial degreef Death is usually more speedy mf’a teoe 7 d"“fw
VOL. II. \ C/ t;/
M W /ﬁ/d %%/7
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than in hemorrhage into the cerebrum; it has occurred in Q‘A_\;@f@w
minutes &

Medulla Oblongata.—A considerable heemorrhage causes death very
quickly, and even instantaneously. It is doubtful whether convul-
sions occur when the extravasation is confined to the medulla. The
patient rarely survives the actual onset ; if he does, the symptoms that

persist resemble those of bulbar paralysis, but this is extremely rare ; il oy ,
sudden apoplestiform bulbar paralysis is due, iathe vast majority of wé)mo’){ M /

<ases, to softening from vascular occlusion, not to hemorrhage.

Cerebellum.—Loss of consciousness is as common as in hseemorrhage
elsewhere, and presents the same variations in its degree. There 1is
often no initial paralysis; sometimes there is hemiplegia, due to
pressure, and it may be on the same side as the hsemorrhage, or on
the opposite side, according as the pressure is exerted on the pons or
on the medulla. The absence of hemiplegia is more significant than
its presence. The pressure may also cause various paralyses in the
parts supplied by the cranial nerves that arise from the pons and
medulla. The state of the pupils varies ; vision is unaffected. Vomit-
ing is more frequent than in haemorrhage elsewhere, being met with
in half the cases, and it is also more often persistent. It may occur
without, as well as with, loss of consciousness. If recovery takes
place, the pressure-effects, including the hemiplegia, pass away, and
the only lasting symptom is cerebellar unsteadiness, which persists in
some, but not in all the cases. Haemorrhage into the cerebellum often
bursts into the fourth ventricle, causing fatal depression of the func-
tions of the medulla. When the middle cerebellar peduncle is the
seat of heemorrhage, the characteristic symptoms, forced lateral posi-
tion of the head, difference in height of the eyes, and a tendency to lie
on one side, and even to rotate, is usually distinct, even sometimes at the
onset during the stage of apoplexy, and if the patient is conscious
there is usually intense vertigo.

Ventricular Heemorrhage.—The effusion of blood into the ventricles
of the brain is indicated by severe apoplectic symptoms, the origin of
which is easy to understand. When, as in the majority of cases, the
rupture is into one lateral ventricle, the blood rapidly distends the
other also, and the whole cortex is compressed. The blood soon passes
into the third and fourth ventricles, and compresses the important
structures that lie in the floor of the latter. In the rare cases in
which the rupture is into the fourth ventricle the pons and medulla
bear the full force of its pressure, and the guase symptoms of lmbes.
foveweo—axith this part of the brain are—conspieacns—from—thefirst,

_awd—resemble closely those produced by heemorrhage into the sub- .
stance of the pons. This is also the case when the _r_u_pwo L@ : ﬁu/\
the lateral ventricles, and occurs slowly Kfé fourth ventricle %7, &01,') /\/W 9/’74’)1/ ¢
M may thembe wrwetrmore distended than the latétal ventricles (see p. 395).
Hzemorrhage into the ventricles is so

Mekels British=
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more frequently secondary to heemorrhage into the cerebral substance,
from which the blood tears its way into the cavities. In the former
N: case the severe apoplexy is primary ; in the latter it supervenes on the
e~ St afcot/ symptoms of thecerebrad heemorrhage atready-desertbed. The primary
apoplexy may have passed away or have lessened, or may be still at
its height, when it suddenly returns or becomes d¢eeper. The initial
deviation of the head and eyes ceases, and iy replaced by a devia-
tion in the oppoute du'ectlon. The pulse is again slowed, and ey
i ",1’%1e temperature mayfall ¢o97%or”
@?pw becomes mexe laboured and stertorous. Tha
eﬂe\ actio &ost in the limbs and eyes ; the pupils are some-
tlmes dilated, sometimes contracted ; rigidity often appears in the
limbs on the hemiplegic side, sometimes in those on the other side;

f
there may be convulsions, sessetrrres general, GRJ-&IAmB.ﬁ.&__uD-g—Oﬂ-L h/tu//
the unparalysed side. PWMM&C spasm;-with . q,/&‘_‘,(/(, 4 VVLZ/X“&A’*
3 plsthot nos. hav : After a few hours the

l»ulse Mten, becomes more flequent thu temperature may remain low
or may rise sekaetimes to 104° or higher. The chest becomes filled
with réles, occasionally with extreme rapidity, even within a couple of
hours of the onset; the face becomes livid, respiration is increasingly
difficult, and the patient dies from the interference with breathing.
In many cases the blood escapes from the fourth ventricle into the
subarachnoid space at the base of the brain, and the symptoms may
be in part due to this.

Primary ventricular heemorrhage causes symptoms which may, from
the first, closelv resemble those of the secondary form, but more fre-
quentlv the onset resembles that of heemorrhage into the substance of
the brain, in the presence at first of unilateral symptoms. Prodromata
are rarve, but headache is occasionally met with, very variable in
seat, character, and duratlola-\ The onset may be—(l) By sudden
apoplexy, deepening 1‘ap1dlv eath mayocewr in a few hours. (2) By
apoplexy with hemiplegic sy mptoms or with convulsions. (3) In the
very rare slow haemoulnae hemlplevla fixst-eecurs alone loss of con-

- 0 106 et eia, occurs ﬁ/\,‘/ )
becaube ‘rhe blood is effused ﬁrst 1nto one lateral ventrlelej aﬁd_c.a.u.sas D Cony s :
be "1‘1“"" Hoe mi?fby *Wthe motor patir < M’”ﬂ/t

wb e ane both 1ateral ventrlcles
Lpivdsky become dlstended T

i I te general relaxation of the muscles, and losq of all reﬁex actlon.
Rigidity is often-mret=wrrthsbut less erquenthhan in the secondary ¥
form; it is usually bilateral, sometimes—ome=srded—and occasionally— )
mvnlvae only—the muselos—of—mastiention : it may be intermittent.
Convulsions are also frequent, occurring in at least a third of the
cases, sometlmes general, sometimes affecting only the paralysed side,

* qufmnlﬂlm_uc Clin Sm" > 1884, P- 22.
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apoplexy becomes profound. Fhe temperatureresembles that of other

’jggllgs_gf_cﬂebxal_l;ammxhagg. The malady is usually fatale aup reco-
veiy-has—eeeurred—shewn-hy old—and—attered—clot—imthe—ateral
ventricles ;. butif is only possible when the heemorrhage is so small i
quantity that the symptoms are slight and equivocal.

Meningeal Haemorrhage.—The symptoms of meningeal heemorrhage
vary much according to its cause. The rupture of a large aneurism at
the base causes severe apoplexy, rapidly deepening to lethal intensity.
But since slight heemorrhage sometimes occurs before the final rupture,
the loss of consciousness may be preceded by definite prodromata,
and is so preceded more frequently than is intra-cerebral heemorrhage.
These prodromata are severe headache (sometimes occipital), giddi-
ness, and occasionally vomiting. The attack itself is attended by
paralysis and atony of the limbs on both sides, and sometimes by palsy
of cranial nerves or by convulsions.

When the hseemorrhage is of traumatic origin, the effect of the injury
obscures the initial symptoms. In these and other cases in which the
escape of blood is gradual, the patient may recover consciousness and
continue his occupation for some hours or even for a day or two, com-
plaining only of headache, and then gradually become somnolent and
pass into a state of coma.

In some cases of meningeal heemorrhage, convulsions are the most
prominent symptom, and they may be either general or unilateral,
and in the latter case may commence locally in the face or arm, or
by deviation of the head. Rigidity of limb is comparatively rare, far
more so than in meningitis. In some cases there is mental excitement
or delirium, in others there is mental dulness. The state of the pupils
is very variable ; they may be contracted or dilated or unequal.
Sometimes headache and giddiness are accompanied by tingling in the
limbs and weakness on one or both sides. Initial apoplexy may be
absent, and these symptoms, commencing suddenly, may increase until
consciousness suffers. The variation presented by these cases is thus
very great.

In some cases, in young adults, the occurrence of meningeal heemor-
rhage is probably indicated by intense pain in the head at one spot,
soon followed by coma and by convulsions. The cases are remarkable
as occurring without other exciting cause than exertion in a hot room,
sometimes after a meal. The patient may recover partial conscious-
ness in a day or two, and present for about a week the symptoms of
slight meningitis, but considerable mental dulness is apt to ensue,
and to continue sometimes for months. Or in this, as in other forms
of meningeal heemorrhage, the patient§ may die in the state of coma,
after a few hours; sometimes death seems due to the violence of the
convulsions. Coma occasionally passes away and re‘tcyqurm The
frequency with which recovery occurs cannot well be estimated.

Bhe Meningeal hemorrhage Ml is separately
described. ('7
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ParroLoGY.—While the rupture of the vessel is always the result
of weakening of its wall, and of the pressure of blood within it, the
actual conditions of rupture vary considerably. The variations relate
to the degree of blood-pressure—the size of the artery, of the aneurism,
and of the opening ia=it—the freedom of exit of the blood, or the
hindrance to its escape by clot within the dilated part, and the resist-
ance in the tissue into which the blood passes, which is less in the
grey than in the white substance. The precise conditions in any indi-
vidual case can rarely be traced, but on them must depend the size of
the hemorrhage, and the rapidity with which the blood is effused.
These two elements chiefly determine the symptoms that attend the
onset. No doubt the occurrence of both aneurism and heemorrhage is
due largely to the slightness of the support that the cerebral tissue
affords to its vessels. This is less in the old than in the young, on
account of the larger size of the perivascular spaces, occupied only by
mobile liquid.

It is a well-known law of hydrostatics that if a liquid passes into a
closed chamber by a small opening, the total pressure within the
chamber is that in the opening multiplied by the number of times the
area of the wall of the chamber exceeds the opening in size. Thus
the total pressure within the aneurism must be much greater than in
the artery from which it springs, and, at the same time, the wall is
weakened. After rupture, the blood in the cavity formed by the extra-
vasation will be influenced in the same way; and although the actual
condition and the result are doubtless modified, the general law must
hold good in some degree. We are thus able to understand how so
small a jet of blood may produce a cavity in the brain of so large a size.
Doubtless the process is facilitated by the softening and disintegration
of the adjacent tissue. On the other hand, the transmission of the
pressure must be modified and retarded when the blood begins to
coagulate.

The most common seat of heemorrhage is the region of the corpus
striatum, because the arteries that most frequently rupture are the
branches that come off at right angles from the middle cerebral/in
the fissure of Sylvius, and pass upwards through the lenticular nucleus
and the internal capsule to the caudate nucleus and optic thalamus
(see Fig. 44, p. 62). A large artery which passes between the outer
part of the lenticular nucleus and the external capsule, then through
the former to the internal capsule, is so frequently the source of the
extravasation that it has been termed by Charcot par excellence « the
artery of cerebral heemorrhage.” A small haemorrhage from it simply
separates the external capsule from the lenticular nucleus, occupying
a narrow fissure thus formed, which may correspond to almost the
whole outer aspect of the lenticular nucleus, but a large heemorrhage
displaces inwards and erodes all the central ganglia. All these
branches of the middle cerebral pass to the internal capsule, and as
this lies over the inner upper aspect of the lenticular nucleus, it rarely
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escapes damage—Dby pressure if the hsemorrhage is small, by lacera-
tion if it is large. Hence hemiplegia, transient or permanent, is so
common a symptom. The branches that have a posterior course, to
the hinder part of the capsule, less frequently give way, and hence
lasting hemianeesthesia is comparatively rare. The pressure in these
vessels has been found to be little less than that in the carotid
(Mendel),—1it is supposed because they have no anastomoses; that in
the arteries of the cortex is far lower.

The mechanism by which the loss of consciousness and the other
symptoms of apoplexy are produced has been previously considered
(pp- 99 et seq.). Itisonly necessary here to repeat that we must recog-
nise a double jpechanism, the mechanical effect of the pressure on the
cortex, and inhibition ofits-eeHs by the mechanical irritation of
the torn nerve-fibres. Both of these effects are the greater the more
rapidly the blood is poured out, and the larger its amount; while the
inhibitory effect is doubtless influenced also by the position of the
lesion, injury to structures (as the fibres in the pons) that have an
extensive connection with the cortex being specially effective.

Thus consciousness is preserved at the onset/ only when the
hsemorrhage is smali, or the blood escapes very slowly, or when the
extravasation is so placed that the irritation has but a slight influence
on the cortex. When the effusion occurs slowly but the conditions
are unfavorable to the cessation of the flow of blood, consciousness
may be lost, not suddenly at the onset, but gradually, as the heemor-
rhage attains a considerable size, giving yise to the ‘ingravescent
apoplexy.” Af-Broadbent has pointed oufj~this form is often due to-
rupture of the/artery that passes outside tlie corpus striatum, although
even in the cgse of this vessel there is sy/dden initial apoplexy much
more frequeptly. The difference is probably due to the character of

i ~wall-whether it—is—targe—or- swmat—Tmesavescent
apaplexy may also occur from rupture of a vein (as is often seen in
traumatic heemorrhage) ; the pressure in the vein is low, and the
blood escapes slowly. It may even result from the rupture of a
surface aneurism into the brain substance, the membranes being
thickened and resistent.

Diagnosis.—The diagnosis of the nature of the cerebral lesion has
to be made under two conditions ; first during the initial apoplexy,
and secondly when this has passed, and only the enduring effects of
the lesion remain. The first is incomparably the most important,
since by it the treatment has to be determined. Twfortunately, it ., |
often, Of all the diagnostic problems presented to the physician, at- A ¢ Jﬂ-&,,
euce the most difficult and the most urgent. MM e dcAt s Ny

The first question in diagnosis is whether an-attack—efapoplexy is
of cerebral origin. The chief points in-the-drferential-dimgnosis have /
been constdered fin—the-neoouwnt—of -this eonditian. If cerebral sym- / 4 QMW :

ptoxﬁ‘s, such as unilateral numbness or weakness, have preceded the
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loss of consciousness, or are to be traced in it, as by one-sided relaxa-
tion of limb or deviation of the head, the cerebral nature of the attack
is clear. If these are absent,the question must be determined by the
considerations mentioned at p. 103. An actually sudden onset limits
the diagnosis to the distinction from syncope, and this should be easy.
If the onset was gradual, or, as is often the case, its character cannot
be ascertained, the distinction has to be made from poisoning
(especially by chloral, opium, and alcohol) and from uremia, by the
indications already described iathe seetion on apoplexy.

The distinction from the apoplectiform attacks of cerebral conges-
tion, from those of general paralysis of the insane, and from the so-
called « simple apoplexy,” in which there is no sign of congestion and
after death no lesion of the brain, is more difficult. In all three, local
symptoms are absent. In congestion the coma is rarely profound;
the loss of consciousness is often imperfect, and is generally brief.
The only symptoms are general; there is no local loss of power.
There have usually been previous attacks of the same character,
transient, leaving no after symptoms. In a first attack, or without a
history, the diagnosis may be impossible. In general paralysis of the
insane the preceding symptoms are almost always sufficiently pro-
nounced to indicate the nature of the apoplectiform seizure. The
attack lasts only a few hours, and the patient rapidly recovers his
ordinary state. They are more readily confused with attacks of
simple congestion than with heemorrhage.

The attacks of “ simple apoplexy ”’ that occur in the old, mysterious
in their nature, may resemble closely the apoplexy of cerebral
heemorrhage, and it is doubtful whether a distinction between the two
is possible in practice. The so-called “ serous apoplexy ” is merely a
variety of this form, T !
fcant chiefly of the.

Jhat=the attack is du
gnostic question is whether the:l@e-ien is heemorrhage, or softening from
vascular occlusion. If the patient is under forty, the presence of
heart disease, or,in its absence, a suspicion of syphilis, renders vascular
occlusion far more probable than heemorrhage, provided the apoplectic
symptoms are of moderate severity. But these causal indications do
not absolutely exclude hemorrhage, even in early adult life or in
childhood, since both these conditions are undoubted causes of
aneurism of the larger cerebral arteries. The rupture of an aneurism
is probable if, under such circumstances, the alicgﬂl%is intense in
degree and the coma rapidly deepens. Ina case eart disease, pre-
ceding symptoms, headache, &c., increase the probability of aneurism,
In the second half of life, especially after forty-five, when miliary
aneurisms become common, neither the presence of heart disease nor
a history of syphilis affords the same strong presumption against

TR e A, W,«M
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heemorrhage that it does in early life, and their significance is sub-
ordinate. Thrombotic softening from atheroma of the arteries
becomes common pari passu with hemorrhage, and it is only when
the symptoms make it probable that the lesion is vascular occlusion,
and not vascular rupture, that the heart disease or syphilis raises a
question as to the cause of the occlusion. The older the patient th
less weight do these points deserve ; because atheroma increas s,in
syphilitic disease lessens,in—£r with advancing years, while
the degenerative valvular disease of the old causes embolism far less
frequently than do the endocarditic lesions of the young.

Between thrombotic softening and hemorrhage the diagnosis is
often difficult. The distinction is of great importance, because the
treatment suitable to the two conditions is very different. A probable
diagnosis can be made only by comparing the several symptoms, cere-
bral and general, and balancing their indications. Neither age nor
sex gives help, except that in extreme old age, over-eishty, there is a
probability in favour of softening rather than hsmorrhage. The
conformation and nutrition of the patient are not of much signifi-
cance. The most important indications are those drawn from the
state of the heart and circulation, the presence of conditions favouring
the bursting of an artery, especially a pulse of high tension, and a
strongly acting hypertrophied heart. The opposite conditions favour
the formation of a clot in a degenerated vessel, and therefore throm-
botic softening ; so also does censiderable degeneration. Irregularity
of the pulse is opposed to heemorrhage if combined with feebleness,
but is unimportant if there is deep coma and the pulse is strong.
LCensiderable degeneratron-of-the-arteries-of the lmbsis-somewhat in.
$evour of seffening, as Nothnagel has pointed ont— In Bright’s
disease, especially the granular kidney, there is a slight, but only a
slight, probability in favour of heemorrhage, for atheroma and soften-
ing are also frequent consequences. Heemorrhages in the retina in
connection with albuminuric retinitis do not render cerebral hsemor-
rhage more probable, unless they are large. Visible aneurisms in the
retinal arteries probably do constitute strong evidence of cerebral
hemorrhage, but they are very rare. If the attack was apparently
induced immediately by strong mental excitement or physical exer-
tion, the fact is in favour of hemorrhage; if by prolonged grief, or
ke exhaustion afterphysical-exertion—itds-infavaur of softening..,

Prodromata of some duration in the form of numbness, tingling, or
weakness in th'e side afterwards paralysed are in favour of atheroma
and thrombosds, and so also are previous headache or slight attacks
of weakness m~otherparts. TLocal convulsions at the onset ofthe
atterels ar a}/sﬂg}n favour of softening, because they occur chiefly in
cortical disemse, where softening is more common than hemorrhage ;
a general convulsion suggests he®morrhage. The significance of
the occurrence of loss of consciousness at the onset depends on other
associated conditions. As a general rule, loss of consciousness is

W&t(
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more frequent, greater in degree, longer in duration, and occurs with
a smaller lesion, in heemorrhage than in softening. Its significance
depends, therefore, on the probable size of the lesion. If there is
reason to think that this is small, loss of consciousness is in favour
of h@morrhage ; if it is probably large, the absence of apoplexy is
strong evidence of softening. But—tt—ss—unfortunately~verrdifficult
bo—judge—of—the—extent of the leston—in—the—early stage. Partial
hemiplegia is, hewewexr, almost always due to a small lesion, and the
occurrence of initial apoplexy in such a case is in favour of hemor-
rhage. Deep and prolonged coma is always in favour of hsemor-
rhage, unless the general indications in favour of thrombosis are very
strong and the symptoms bilateral, suggesting thrombosis in both
hemispheres. A considerable initial fall of temperature, exceeding
1°, or a considerable rise within a few hours, is in favour of
heemorrhage, provided the symptoms do not indicate obstruction of
the basilar, in which there may be an initial fall similar to that of
hemorrhage. Hyperpyrexia, with evidence of a lesion of the pons,
may OccurWW}}er condition, but there is threm seldom sudden
apoplexy esceptm heemorrhage. The greater the secondary inflam-
matory disturbance, the more probable is softening, especially if there
are also secondary convulsions. In the subsequent chronic stage of
hemiplegia, the most important indications are that mobile spasm
(athetosis, post-hemiplegic chorea, &c.) and recurring convulsions
beginning in the paralysed kL are strong evidence that the lesion
was softening, and not heemorrhage. But in this stage the history
and the state of the heart and circulation also usually afford trust-
worthy guidance. By careful attention to these several diagnostic
indications, and observing their relative weight, and comparing the
direction of their significance, the cases are few in which a diagnosis
of adequate probability cannot be made. It will often be found
that all the indications point in one direction, and, even if not strong,
derive weight from their combination, or that one important indica-
tion is decided although the others are equivocal.

The diagnosis of secondary ventricular heemorrhage rests on the
occurrence of a second apoplectic seizure, or on the distinet intensifi-
cation of primary coma, with the extension to the second side of the
muscular relaxation that was at first unilateral. But the significance
of this depends on the initial attack having the character of hsemor-
rhage. When there is thrombosis in an artery of one hemisphere, the
formation of another clot in a large artery on the opposite side may be
attended with exactly the same symptoms as the rupture of a hseemor-
rhage into the ventricles; hence the occurrence of such symptoms
should not be allowed to influence a diagnosis of thrombosis if the
evidence of this was distinct.

The diagnosis of A primary ventricular hemorrhagg from hemor-
rhage into the subftance of the brain is rarely possihfle. There is no
symptom definitely distinctive from heemorrhage intp the substance of
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the brain if the initial symptoms are on one side, or iffto the meninges
if they are hilateral, unless it be, in the latter case, thé suddenness and
depth of chma.

In meningeal heemorrbage the diagnostic problem differs according
as there is or is not initial sudden apoplexy. If there is, the dis-
tinction is chiefly from intra-cerebral hemorrhage, and this is often
impossible from the symptoms alone. If there is no initial loss of
consciousness, the symptoms are chiefly headache, delirium, and con-
vulsions, and, developing gradually, may closely resemble those of
meningitis. In all cases an important element in diagnosis is the
condition under which the disease occurs. In the young,-4n-—whem
alone-the diffreatty—ts—iteely~to—oecur; meningeal hemorrhage very
seldom occurs except after injury. In the old, in whom spon-
taneous hemorrhage may be met with, primary meningitis is very
unlikely.

Progrosis.—Two questions always present themselves: first, the
risk of death; secondly, the prospect of recovery from the resulting
paralysis.  The initial danger is proportioned to the intensity
and duration of the coma. If it has not begun to lessen at the end
of twenty-four hours the probability is against recovery. Most cases
die in which there is marked interference with respiration, indicated
by its sighing character, Cheyne-Stokes rhythm, or by the accumu-
lation of mucus in the lungs. Bilateral symptoms in the limbs are
also of very’'grave signmificance, indicating, as they usually do, either
hemorrhage into the ventricles or into the pons. The lower the
initial temperature the graver is the immediate prognosis. A con-
siderable rise of temperature within a few hours of the onset is also
very serious, and so is the early appearance of albumen ex—sugar

urine. If the initial symptoms were severe, or the patient is old
or feeble, the period of secondary inflammation is also attended with
danger, the indications of which are considerable fever, delirium, or
a tendency to the formation of sloughs and bedsores. Most cases
die in which a slough appears on the buttock before the end of the
first week. In ventricular hemorrhage the prognosis is almost
certainly fatal. In the few cases of the primary form that recover,
the haemorrhage is small in amount, and the diagnosis of the condi-
tion as a rule impossible. In meningeal heemorrhage with coma the
prognosis is exceedingly grave ; but if consciousness is regained, there
i1s a fair prospect of recovery, especially in traumatic cases, even
when delirium succeeds. But there may be considerable mental
impairment for weeks, or even for months.

The prognosis as regards the paralysis depends on whether it is due
to direct destruction of the nerve-elements by a lesion involving the
conducting path, or whether it is due to indirect damage by a lesion
adjacent to it. It is usually necessary to wait for a diminution in the
palsy before an opinion can be formed. The parts in which there is
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some return of movement before the end of a month will probably
recover useful power. Paralysis that is complete at the end of three
months will probably remain considerable in degree for the rest of life,
except in those parts in which the other hemisphere can compensate
for the loss. Thus some power always returns in the leg, except, often,
in the flexors of the anklejand it is usually at last sufficient to enable
the patient to stand and walk. In the shoulder, also, there may be
a return of power whefgthe hand remains paralysed. The development
of late rigidity in the hand renders/ Tecovery of_power unlikely.
TREATMENT. —hﬁb-eaa&@me@.pm&th&gwul'l'ellcaekcel'e-
bre—tremorTimse~when miliary aneurisms, i al se,-ate once

formed, Meﬂwet,ih.e_dggwemmsm_chaugus_inudentalt@_agerm_the arus é‘7n&) e e A tnd
ke&ﬂi—of—wwﬂnﬂwm&%e—a%ed '

"a:l‘rd—pﬁl’h'fpﬂlot

~even retarded.. Bnt when the condifions ]J_L_&}];V

dnetation—ean—be—recosnised, something may be done to prev ent
mmmmﬂmm—fmm, e increased strain on’the

wall that-eomres from arterial tension, and /\gm lac over-action, constant
or occasional. A tranquil life, as free as'thay be from sexere exertion

B, o ennamsc i G
4,%’?@ ’W e
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of body or excitement of the mind, with nutritious but light food/¥ 'éo/é(» alcotof

probably has some tendency to effect these objects, and the intra-
arterial pressure can be to some extent influenced by occasional

saline aperients and diuretics _mld_by—bbeb&vet&a'me—ﬁf—a-}eehéhﬁ

—excegs—end—fgh-hwuags,. We cannot lér.u_,.mh.e {he good we maxg

Mo,
Gt

thus effect, w—h—reh—ls-pfebﬁab-}ykoften cons1de1able,4f_i;he~1mmﬁt’“—h'fe

Fa—the—attack—Tteelf the aim of treatment must be to secure the
conditions that favour the arrest of the bleeding, . e. to reduce the
blood-pressure withim-the alteues eslyeudllv tlnt within the celebml
vessels, and, of-eonrseto-ave 26 s~hdcol—bo—ner :
Pressure. Rhwsteat rest is @af@i;m_st 111}99-1—15&1&9&. The panent
should be laid down, but with the shoulders and head well raised.
The clothes about the neck should be loosened, and flexion of the
neck avoided, se-as—to prevent-the-hindranee—totheTetwsn-ofblood

i the head that compression—of the veins would canse. All mus-
cular effort should be forbidden. It cannot be doubted that, in
many cases, the amount of hemorrhage has been greatly increased by
+he—pattent—watdna—aboyt after the onset of—the—attaecls. Even
passive movement should be as little as possible.

Venesection was for long regarded as the most important element
in treatment; and 1@aayx authorities are still of the same opinion,
although the disrepute into which the lancet has fallen leads to
hesitation in its use. Formerly the surgeon did not scraple, in any
case of apoplexy, to cut across the temporal artery, to obtain a free
flow of blood. No other agent reduces so quickly and so considerably
the tension of the blood, and patients occasionally regain consciousness
while the blood is flowing. On the other hand, it has been objected

é://('afm./ M //uv/ 1/117

sostfens
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qu wmcL arC
that the loss of blood mav Weaken the healt s action t&-a—elemﬁ‘that

“Fhg diagnosis oiJ;zemomhage should be reasonably certain, since in

thr omboqs loss of blood Wlll do only halm lﬁs-wearke&mﬁ*—‘the—hem-t
%mgllha%;:, t—to 1m4’-1-ea-d.ed_us-—se£bem—m The 1ndledt10ns f01

venesection are a regular, strongly ELCtll]O healt and ay
pulse - Y e

contra- 1ndlcat1ons are softness of the pulse, irregularity and dilation
of the heart. If the apoplexy is so deep that the respiration and
heart are suffering, it is very doubtful whether venesection can do
any good. When it is indicated, the sooner the blood is drawn the
better. A large opening should be made into the vein, and ten or
twelve ounces allowed to flow as quickly as possible. As a means of

arresting heemorrhage from a branch of the middle cerebrat compres-

sion of the common carotid in the neck has been advocated T

and Horslew¥ on the ground nF fl\nﬁkep*ﬁxpd efﬁeci.s_,,m.mmlkeys of -
\Qef—lllﬁa.mﬂﬂmﬂ.émi-ﬁe dl&OIIOSIS must be cleal, since it would

certainly favour an extension of the clot in thrombosis.

An important element is free purgation. This has a powerful
influence on the cerebral circulation, by filling the capacious vessels
of the intestinal canal. It should always be employed, but its slow-
ness renders it an inefficient substitute for bleeding if the symptoms
are urgent and venesection is distinctly indicated. Croton oil or
calomel is the most convenient agent. With the same object a
diuretic should be given.

To promote the contraction of the cerebral vessels, ice may be
applied to the head, provided the patient is not collapsed, and a grain
of ergotine may be injected under the skin. Mustard plasters to the
nape of the neck may be employed for the same purpose, to induce
reflex contraction of the arteries, if the patient’s condition is one of
pallor and collapse. The old practice of applying them to the soles
and calves rests on an intelligible basis, since even from these distant
parts an effect may be produced on the cerebral vessels, and the dila-
tation of the vessels of the surface must aid in attracting the blood
from the brain.

Alcobhol should be avoided unless the patient’s collapse and cardiac

depression are extreme. If a mikl stimulant is indicated, amments Ve { %4/1/6»\// (‘a,w/ /"Llf‘a/{zm()

&7\/.«\00—/ %&7 *A‘ Brit. Med. Journ.,” 1889, i.
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It is very desu‘able to arrest convulsions nd vomiting,( Le
because théye tend to increase the bleeding. . Fa-ene ease;aninjection

ef%hwﬁ-gp&ms—&rﬁm&ﬁﬁta—ﬂmm-&pp%d_w stop the con-

_vulsions ;/A,u/\ gy
In ‘rﬂl cases M@@L&H%Lﬂmﬂ;e_cgma—ls—pmlo&&ged or the secon-_
,  the danger of the occurrence of bedsores

must be bome in mmd and should be obviated as far as possible by
extreme cleanliness, by a water-bed, and by changing the position of
the limbs from time to time, so as to prevent long-continued pressure
on the same spot. Hot-water bottles should -dse-be employed with
great care, since a degree of warmth that can be borne with impunity
in health /cause a blister andaé'loucrh dn_eaxly hemiplegia.

In the after-treatment of these cases, when the disturbance of the
onset has passed away, and slowly lessening palsy remains, it is
important, with the view of preventing a recurrence, to observe the
rules of life described at the commencement of this section.

The treatment of ventricular and meningeal heemorrhage does not
differ from that of the intra-cerebral form, although little can be
hoped for from any measures that can be adopted.

'y

InFANTILE MENINGEAL HZEMORRHAGE (CEREBRAL BIRTH PaLsy).

Meningeal hsemorrhage is occasionally produced during birth ;
the mecampanving damage to the brain may cause permanent sym-
ptoms, weakness of the limbs and of the trunk, inco-ordination, spon-
taneous movements, convulsions, and mental defect. The cases vary
much in degree, and 1W¢1WMMFM /,\;\ (‘/Z\.a.//auh,

W@W In some cases the legs suffer chiefly, and the

condition is then termed * congenital spastic paraplegia,” asmalady- (g
tlm—]mf'bea?—ﬁﬂd'y-&eseﬁbed ;vol i, p. 441). When #he_sponta- Leo
neous movements t conspu,uous ssunptprsthe state
has been described as “ congenital chorea.”

The relation of these symptoms to njery-to-the-brain—dwsing birth /Zu/t-/ C a/u/»\
was suggested by B Little,* and bas heen cleaxlyestablished by t-h.e\ Maver)
researches-efau-American physician—be—Sarah. McNutt.t Phe fol-

lowing account,sf—the_s;m—p-tums is based on an extensive series of
consecutive cases that have come under my notice, doubtfual-ones;—smd
-aequired-lesions;—beimgexciuded.

7 o o+

The heemorrhage that injures the brain is almost always due to

o # ¢ Nature and Treatment of Deformities,” 1853 ; ¢ Obstetrical Trans.,” 1862.
A Mﬁ":‘- + ¢ American Journal of Obstetrics,” January, 1885, and the * Am. Journ. of Med.

ﬂ\( l/(tu# Sc1él\me, January, 1885. See also a-vetuable-papes=by Dy H. R. Spencer, ¢ Obstet.
Trans.,” vol. xxxiii, and Parrot, Clinique des Nouveau-nées,” These-easeshave-a60

PO b | Lo e 3ol hetrr—tat £
,beﬂn L6 CTruaTy uundu.u, TS PrrTerr :,' 349 ‘- T TAUVCT= S0 S '“, ““"‘; T cu-uJuu\.uxuu \\lbll_‘me.

_acquired cerebral palsies, by, Osler (“ Cerebral Palsies of Children,” 1889), and kg
Sachs (“ Journ. Nerv, and Ment. Dis.,” 1890 ; ¢ New York Med. Journ.,’ 1891).

1 Later observations fully confirm the conclusions I stated in a lecture on “ Birth
Palsies,” ¢ Lancet,” 1888.
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special difficulty in pmtuntlon\ ] . s_(abgut a -fifth) e
presentation is unnatural and ad :
\TH-tBlLe lllech‘tnlCd,l con ()'Lgfl(ﬂ ﬂ.(’(‘(‘ﬂﬂpﬂﬂinq t_b%-eﬁm)‘['e"s's1on and the~
aurrence of hesemorrh; AS —urderstand—But the same

: hen thelabourhas been
Jong—and diffrewdt,(and its immediate effects were shown by the

difficulty in getting the child to live, or by distinct symptoms of con-
vulsions, rigidity, immobility of some part, dysphagia, &ec., present
from birth or coming on within a few days. About half the cases

are ﬁutbom Mheﬁthﬂs_ the labour was—Specially
W Ma&/, T< : the forceps was used, but it—is /L
"ppe-b-zdm, as a rule, the-lasion has been the result not of the use

of the instruments, but of the conditions that made them necessary s

In rare cases the (xmm " " Sl
/th'e—rnj-ma‘_aq in one instance—in—whieh—a—pormanent—ind .

m»onueu to $he—centre—for the ﬁ}’\l"f\“"'g HE the hflvf- nlnn*ﬂv

,a—#bee%exL But it is most-important that the fact snﬁrﬂd—bvwm

| A e 4 alle_d. 4._,%
2 q+ +1 iy wy 1-%Shu, 10 1IUU MQQWLAJ AT f2ass +n +]1D ‘”“Qf] MRREaFERE!

wl)alents are only too ready to expandevera—euestion to—an-
~BSSETtTon-thtrtay-do-greatand “"flam-rveﬂ—harlj-be-b-be-pl-aetm%ei
wﬂm_y.te&d-ed Ll—@ﬁe-eﬁwe—&—ﬁg%H&bﬂﬁHﬂi&fmm

tbub#&fm—h'c%eseﬁpﬁéﬂqw L have met Wlfh a_few easesin

M‘MGIHMI acte 1st % labful nusually quick
cmd easy, and even premature. at fEe rapid birth of

a skull softer than normal may muse the same intra-cranial damageas.

N

N &

TS0 he aimostas fchiucmp
~fretosix.-
-I-n-—t—he-fn-arj-oriﬁhe-f—ea.geslﬁ,étl11nw particular jsnoticed in the condi-
ILU/\( tion the child during the first few days or \é’:éxs of life. ., Ta-a-few;
v i ~ conspicuous svmptoms : 7 Ton. here may
be aﬁ—e-s-l-&-eﬁt difficulty in swallowing; one arm and leg are not
moved ; sometimes none of the limbs are moved, but this receives less
notice tl&@—&eﬁs one-sicted- Smnrobility,
4@&)11&'11151011 general or unilateral, and often accomp‘mled by persis-
tent rigidity of the hmbgya.ua.w.i.th&nwamf_mmmw(( M’Y’) M/W7 i
) p o ltJ.QD.VE g 0l ] Ly (f\,wvy %A’ N
5 aaal H]pmghavbp a f'“““P“"“"“S Lﬂicult_‘; T SUpPPoT t—> / lc/‘/‘ Az c/‘c/(A//éz ‘\f'//t/( [/1//1 (/t(/(//7
Jdung the head, which falls. to one side lono after the age—at—whteh ' OWWWD
infantsare-usuallyebletosupportit. MBut these symptoms are often *
disregarded, and sewy—often 1t}§ I ot‘ ntil the child is four or five
months old that a deﬁmency of movement attracts attention; while

in others, suspicion is only excited when the child fails to stand and
walk at the age at which it should begin to do so. i

W%MWMWW




INFANTILE MENINGEAL HAMORRHAGE.

other cases itAs the inability to effect frdered movements
hands. In/ome instances convulsioffs are the most promigent sym-
ptom, and/ the difficulty in the use/of the limbs is often fascribed to
them.
The weakness, spasm, inco-ordination, and spontaneous movements
usually increase during the first two years of life, being revealed by
the structural and functional development of the nervous system.
Their distribution varies, but all four limbs are affected in about two
thirds of the cases (twenty.two out-of thirty-six), and the trunk and
neck muscles are also consplcuously involved in about one third {elexen « V&W ’/Ma_/.

_easesr— Jn-a-small proportien the limbs of one side only are affected
(sexen cases), and in ratler fewenn(six—eases) the legs alone suffer in
considerable degree. Yery Tarcty the Symptoms—are—confined to a

mnn]n Lsrh- W

In the arms there is weakness and s spasm, which wvaries—m
charaeter—but is greatest towards the extremity of the limb, and
interferes with voluntary movement. The elbow is.generally flexed,
wmgtm;_e&t@;deﬂ_—ﬂle W1'1<t }s—art—tiﬁrerben-t-a-t_a,-l-l.gh.t a_uvle_-te

y v : cation. The thumbs a@_l_nm_tbdr—e%
extended ; sometimres-the-metaearpal bone_is extended—and-thepha-
lances flexed. The—fingers—are—flexed W&m‘pﬁﬂﬁﬁ%l
Joints_and-in-many cases-they are over-extended—at—theTmadie joItt;-

_xyhmh may M%Mme%us and wrist-sre—

in constant movement, now flexed and now nleouldrl) extended ¢ The

movement is generally slow, like the post- hemiplegic ‘athetoid spasm
(p. 86); sometimes it is quick, and may bear considerable resem-
blance to the movements of chorea. In slight cases the amount of
spasm is trifling, and its chief effect is the interference with voluntary
movement, whieh—always exists in spme—degres. The fingers are
separated and moved irregularly in an attempt to take hold of an
object. It is often impossible for the child to pick up an object,
although it can grasp firmly but slowly. In a severe case, when the
hand has at last closed, it may be very difficult for the child to relax
the grasp. The condition of the legs is that described and figured at
p. 446, vol.i. Any attempt to move them, and any peripheral im-
pression, excites extensor spasm, which renders the limbs rigid, the
heel being drawn up and the toes pointed down. Thesedscommonty
some persistent contracture in the calf muscles, but this can almost ’WL‘M
always be completely overcome by steady pressure on the sole, Often

! /
the feet are s.h.g-b-ﬂ-}kmverted aﬁd“f—-}}wnce seenc.su@hf}sxtrem

talipes vayus that ea 5 a righ g S
te—t-h&leg. Occasionally there is some persistent contraction of the
flexors of the knee. There is often alsp spasm in the adductors of
the thighs, which may be sufficient toff'ai"fyy%ne leg in front of the
other on an attempt to stand or walk. The knee-jerk is excessive
when the relaxation of the spasm permits its state to be ascertained ;
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a foot-clonus Q%be obtained. Spontapequs movements of the % ] { .
toes and feet ‘ﬁ‘fﬁ‘.ﬁ.mcasmnMrved, there are_sometimes /Vl/li/g/ RS oamsbestde ol
~eonstantiy Tepeated movements of flexion and extension of the trunk
or limbs, especially when the mind has suffered. e
4 ) s. The limbs that are affected are
generally thin, but there is never extreme muscular wasting. Dimins
Tshred—tength—of Limh may be-percoptiblo—whon—tho affoction is_one
sided, butif hoth sidesaTe iMvolredmodifferenteean be-found.
" The muscles of the trunk are sometimes weakened, so that the child
has a difficulty in sitting up, and, if allowed to do so, lateral curvature
of the spine may be produced. There is never distinct paralysis of
the face, but sometimes traces of spasm may be observed ghout the
—metths -Qeeasianally Iifficulty in swallowing and defective articula-
tioh exis%, $rom paxalytic weakness,and sometimes associated with
trerffulous difficulty in moving the tongue. The defective articulation
is due, in many cases, to another frequent symptom, mental defect.

This exists in at least two thirds of the cases, from a doubtfal-emount L&SA’/ 4—-(5/(,&-(
to complete idiocy, with—permanent inability to speak. In most of
the cases in which mental power is low, the affection of the limbs is
considerable, but the opposite rule does not hold good ; the muscular
affection may be severe and general, although the mind is nearly or
quite normal. The difficulty in swallowing or mental defect er.both,
often causegdribbling of saliva, and this seems sometimes to go on as

The affection of the two sigés is seldom quite equal, and the fwo
limbs most affected are aly ays on the same side. Occasional/ljﬂ as
already stated, one side dscapes, and, if the right limbs arg those
involved, the child is leff-handed. When the legs seem to/be alone
affected, slight inco-opdination, or at least awkwardness of movement,
may generally be offserved in one arm or in both on cayeful exami-
nation. ' |

Convulsive attacks occur only in a small proportion of cases, and
they are rather more frequent when the affection is one-sided than
when it is general. They seldom date from birth ; 1nitial convulsions
rarely persist. Subsequent fits begin generally during the second
half of the first year, sometimes later ; they may cease after lasting for a
short time, or may recur. The occurrence of fits bears no relation to
the severity of the limb symptoms; and, indeed, the latter may be
scarcely recognisable when the former are severe. If the limb sym-
ptoms are one-sided, so also, as a rule, are the convulsions,

oty Were altecte
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The subsequent course of these cases is one of slow improvenient,
which is greatest when age enables the will to be brought to bear on
the defect ; butitis only when symptoms are slight that they approxi-
mately disappear. A peculiar oscillation in walking is apt e
developdd, and for a long time the patient may walk on th of the
foot, the~toesbeina—over-extended, or upon fhe_tees—eh-re-ﬂ\v from the
talipes equinus. The knees are somctlmes imperfectly extended even
in walking, and there may be persistent inversion of the feet. These
conditions may lessen, but often remain in some degree, so that a
peculiarity of gait may persist through life. n

ParroLOGY — MR-
lﬁé_ii:-, and
chw_ﬂmh—syﬁrpm memncrefll haemouhaoe 1s
invariably found. The extravasation is sometimes over the conve\lty
of the bram sometimes at the base. In the former situation it is

generally bilateral, and is most considerable over the central region
and tmmuk the middle

line (Fig. 118) ; it is
found also on the medial
aspect of the hemisphere
(Fig. 119) ; this is pro-
bably due to the effects of
the overlapping of the
edges of the sagittal su-
tures. Sometimes, how-
ever, it exists only over
the posterior part of the
convexity. ~ Where the
layer of blood is thicker,
the convolutions are much ,
compressed, and are some- F1e. 118.—Meningeal hemorrhage during birth.
times much injured, the The shading represents the extravasation.

cerebral  tissue  being
broken up and infiltrated
with blood. The hzemor-
rhage at the base is chiefly
in the posterior fossa be-
neath the tentorium, sur-
rounding the pons medulla
and cerebellum,” and it
generally proceeds from a
laceration in the cerebellar

A F1e. 119.—Medial aspect of the hemisphere ;
hemisphere. DBe—McNutt same case. (After McNutt.)

'feuﬁd—b-h&-b—t-he—ba,sa-l—h%-
age occurred in cases of head-presentation, white—the-most

y],tmm extravasation over the cerebral -hemispheres was foumd—in
VOL. II. 27
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cases of foot.presentation—Itis probable; however, that the -eortieal—.

J=morrhage alse-vecurs-mrrases—ta—which the head is born firstr—
IM@L@JW(&S@H‘G the—symptoms that—have—been

Torodd

deseribea, the lesion found is atrophy of the convolutions in a certain A

region of the brain, generally the central convolutions, which may be
small and indurated, and lie at the bottom of a considerable depression.

F1a. 120.

F1a. 120 left, and F1e. 121, right hemispheres of the brain of a child, the subject
of bilateral birth-palsy. (After McNutt.)

This appearance agrees perfectly with the condition found in early
cases, since the blood will be slowly removed, and only the damage to
the cortex of the brain will remain. The long-continued compression
of the convolutions hinders their development where the layer of
blood is thickest, even if they are not actually damaged by the
compression, and a state of atrophic sclerosis results at the spot.
These conditions explain, to a large extent, the symptoms observed.
The facts that the thickest part of the extravasation is often at the
motor region, and that it is over both hemispheres, explain the dis-
tribution-of the symptoms in the limbs, and their bilateral character.
It must sometimes he chiefly on one side, asmd=thres unilateral effects
are produced. The frequency with which the legs are involved in
considerable degree is, no doubt, due to the position of the leg
centres near and in the longitudinal fissure, and it is here that the
extravasation is most ‘abundant. Tseperiment referstothe—same
Tegrom the cemtres—fox the trunk muscles, whieh—aro—also—often—weak-
Rued~wirte the extension of the heemorrhage in front of the central
convolutions may explain the freq uenﬁﬂgﬂjcultv]m supporting the head.
The persistence of semre nerve- Qe-l-ls-only slightly damaged may explain
the occurrence of the convulsions, and perhaps also the spontaneous
movements. The spasm may be connected in part with the arrested
development of the py 141131(1&1 ﬁb1 es, Whlch are fewer than normal.
Spasm in g 28, that which followsa~

#szvu oft-the pylamlaal tracts m 1nal cord differences

W wlos 2o

leafin

R

—m&&o_dmlb.t_d,u-e-ée—t—l-re/ occurrence o re-stage or -

dexelopment. Whether any more complex mechamsm may be con-
cerned in producing the inco-ordination, such as tB¢ deficient control
-and balance of other cerebral centres, we cannot say. The extent of
the damage to the cortex of the brain is a sufficient explanation of the

ool Ho
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mental defect that so often co-exists; and the faetthatit-is,Trrare

——eases—ehtefly—over—theoctipttaldebes,enables ns to understand the—
. . e il % }

We are not at preseft able to say what symptoms gre due to
heemorrhage about the¢/ pons and medulla. It seems rgasonable to
ascribe to this the wéakness of the neck and the sy
region of the bulbgi nerves. Nevertheless it is poss

ecause the symptoms
ar in %H cases, ‘and are certainly ge ally due to the cortical
That they are the samc, whether ' not there is weakness of

Disanosis.—In a well-marked case, in—which—the-symptoms—are-
general, the recognition of the disease is easy if its occurrence is
known. Some difficulty is presented by cases in which the symptoms
are one-sided, or in which the legs only are affected. The most
important distinctions from other cerebral diseases are, first, that the
condition is stationary and not pr ouud%we; and secondly, that there

is no history of a distinct onset atsome period subsequent to birth.
Symptoms of similar character are occasionally caused by a tumour
of the brain, bufthen g M&—&eﬂﬁmm&}aév inerease-shaw
thuﬁlw__ﬂ progressive lesion, Similar stationary symptoms

may succeed an acute lesion; there is then a clear onset to be traced,
often with severe symptoms, and—preceded-byperfoct freedom fram

_anyshnrarattectios. In the case of birth-palsy, if the derangement

of movement was first noticed (Mltmn period, it is oonemlly o

evident that attention had nbf been spﬂg&cﬂhr given to the state of // : W/ (,\_4, W
. . . . I’W

the limbs. A distinet diffiet 11’((‘111 birth, or an unnatural presenta-

€

bb(’-/% a//l/\/\/t
tion, can generally be ascertained ; and Fl many cases there is a ///\aja va‘/‘v -
¥ m{

history of convulsions, &ec., immedi ¢Lt ly after birth, to confirm the
diagnosis. When the legs suffer chiefly, the case is often thought to
be disease of the spinal cord. AS—dh.&.d;.Jn&uﬁm;ed,J;o.uLe,ve Tghnht
derangement of movement in the hands can generally be detected, and
1t should be remembered that primary chronic disease of the cord in
young children is almost unknown. In any case of spastic pamplem’b
in a child, in whom there is no bone dlsease, a cerebral cause is always
probable.
The greatest diagnostic difficulty is the distinction of the cases from /
those in which the brain has suffered wetheT Hsease M ARAL-
oxdevelopmental defect. In such cases the bieth is, as a rule; €asy;—

although—ts-cdoubtfatwhethrer-tlre~distinction is Ql;m}u—be—ﬁs@e—st-}jov‘e‘)—ﬁ
The hmb(s do_net-presemtthe—neo~oxdination or rigidity-smd—thore,

“%W/xl//w AN y(/o\)/k'lx./ 4 /L.«L( 4»641
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are no acute symptoms immediately after birth, umhe&&&n—&mt—fh?

Mﬂ-@ﬁwlyromw%d there is y A
usuqllv grave mental defect, and often a history of a~temdercy to- /L\ L"‘AW‘V\ Cauwg e, %) 0910(/7

; r nervous maladies-inthe famiin

ProGNosts.—As the damage to the brain is necessarily permanent,
so are its effects. But when there is no considerable mental defect,
the disorder of movement lessens in later childhood, because the will
gradually acquires more power over the movement of the limbs, and
1s able, to some extent, to counteract the influence of the spasm. In
all except the most severe cases the child ultimately acquires serre~
ability to stand and walk, althoughit may be only at the age of-six
—ox-eishi. As already stated, the gait is often permanently peculiar.
The mental condition also slowly improves. In every case, however,
the prognosis must depend on the/severity of the symptoms; what %fw"/‘#'w
state the improvement will ultimately leave must depend upon the /
amount of defect, motor and mental, and upon tlu, signs of Improve-
ment that can be discerned. i must-béwcmas DY F, a8 a
srrhe—the greater the-defeet—the ‘mm troes u“l,w.uubm OCORE__

O

w oM o M\W Cam Lo &/M
TrE ATWIE\T——&LUS_LM influence e the morbid state;and
byt little on—the—symaptoms, #ven in the early stage, soon after
birthy it ssdombisl—whetherany treatment can ‘i‘l‘tﬁﬂ@-ﬂ@@&))&iﬁ&&%@ﬁs
by which the hrajpis-dermaged ——The-meningeal hesmerrroeprobanly —
~eceurs duringe birth enlx.and theve is no evidence of a T
~Treresse<nthe extravaswbion. No agents can be=expectedbo facilitate
the removal of the compressing blood, which is only slowly absorbed
after permanent tissue-changes have occurred in the cortex. Doubt-
less it could be removed by a surgical operation, but this would hee
O be severe, and the diagnosis would require a degree of certainty
that could scarcely be obtained until changes had occurred in the
brain, from which recovery would be doubtful. The slow diminu-
tion in the symptoms cannot be ascribed to the recovery of the
damaged structures, since they must have passed into a stationary
cicatricial condition long before improvement commences. It must
be due rather to the functional education of those parts that are only
slightly injured, and to the compensmtion effected by undamaged
parts. Treatment, as far as it is possible, must consist in promoting
HL/MQ,( /thlS by training the motor/’power that remains, and increasing the
' use that it can afford, by a process of muscular education, and espe-
cially by rhythmical movements of the limbs, fingers, &¢. When the
inco-ordination is slight, and the child is old enough, a key type-
writer is a useful means of muscular and mental education. As soon
as the child becomes able to stand, the attempt to walk is, in itself, a
valuable training. Instruments sometimes enable it to stand some
time before this would otherwise be possible, and they may thus
distinctly accelerate improvement. It is useless, however, to employ
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instruments until there is enough voluntary power and control to
enable the child to stand alone with their aid. Electricity in all
forms is useless ; its prolonged use,in-cases—ander-my—earer-has shown
that it has no influence over either the weakness, the spasm, or the
inco-ordination. The treatment of convulsive attacks is similar to
that of other forms of epilepsy, but they are less readily influenced
by drugs.

SOFTENING OF THE BRAIN.

Softening of the brain* is the common result of many morbid pro-
cesses. The diminution of consistence is due to the breaking up of the
nerve elements; the resulting pmtmles become separated by serum,
so that a soft pulp replaces the original firm tissue. It is the charac-
teristic effect of inflammation of the brain,—and not long since all
forms of softening were thought to be inflammatory. We now know
that most cases of acute softening are due to a very different cause,
to the arrest of the blood-supply by occlusion of an artery.+ In the
part supplied by the occluded vessel, the nerve elements, deprived of
nutrition, at once lose their functionedt—powers, and, qesrele-rrdergo
degenorationmmmdisrra 1Ty Poakis—otetlrevbrain there is A sufficient com-
munication between the terminal arterial twigs to permit of the re-esta-
blishment of the circulation, sad structural degeneration occurs in the
delicate nerve elements with great rapidity ; in other parts, anastomoses
enable the blood-supply to be re-established, and the function returns
after transient arrest. A gimilar resultmay follow occlusion of a vein :

1f~the—venotrs—comanualcations are insufferert—to-aHow—the-blood—to

Lscape-bymserme-otirewehannel _the circulationdnthe part is at-an-emd,
o 13

o/

andthe nerve—eterrerrts—hrowh=wg; but the venous anastomoses are
generally sufficient to prevent complete necrosis of the part. In rare
instances there is softening that cannot be referred to either of these
processes, but it is then always chronic, never acute. Thus we may
distinguish, as pathological varieties of softening, Acute Softening

% It should be remembered that there is a considerable difference between the
popular and the medical uses of the term ¢ softening of the brain.”” The genera]
meaning attached to the term is chronic mental failure, and the disease most
frequently thus designated is general paralysis of the insane. In medical use the
term is restricted to the condition in which the physical state actually exists. Some
care must therefore be exercised in using the term, lest it convey an erroneous
impression of the nature and course of the disease.

+ The relation ofsenile sefterirebo-degeneratiomeof—the-arteries was first clearly

recognised by Rostan in 1823, and soon afterwards by Abercrombie, Carswell, and
others. That ené Ezlism is a frequent cause of softening was first pointed out by
Virchow (i SEy of his ¢ Archives ’), and in this country by Kirkes, wheos
so_an admisekte-paper (¢ Medico-Chir. Trans.,” 1852, p. 281) braught-eurknowledss

ef—tieSubject Withm——te—sneasurablo—distancs “Lﬂ'trp'reseTrt'Tm,—and he-did-so—
WWWMMMLWJ&%pmr of%rehw\
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from (1) inflammation, (2) arterial occlusion, (3) venous occlusion,

and Chronic Softening. The first of these varieties wiH—be described 7

in the chapter on inflammation of the brain, and the last among the

degenerations. Softening also results from pressure,‘lm.t.is-a-se@ga- 1779 %/ﬂﬂ M

i
_(]-:n'v 0“{1. ‘JuLLLulrtrL it frn iy

W

SOFTENING FROM ARTERIAL OccrusioN (NECroOTIC SOFTENING ;
ENCEPHALOMALACIA).

Softening from arterial occlusion is not only far more common than
all the other forms of softening put together, but it is one of the most
frequent diseases of the brmu perbhaps e i‘/,edm“ in frequenc

AV, bl al haemouhaoef ) al
Ae I (e

ey s oflim el Jrraformdensies &

FENERAL Erfornoey aNDp ParHonocy.—Two patholagical pro-
cesses may cause the occlusion of an artery; a plug comina~fsenin
esstance may be carried into it by the blood (embolism), or sm=pksa—
may be formed in it by coagulation (thrombosis). There is an
important difference in the pathological relations of these two pro-
cesses. Hmbolism is the result of a morbid process elsewhere in the
circulation, commonly in the heart. Thrombosis is usually the result
of local disease of an artery of the brain, by which either its calibre
1s narrowed, or its inner surface is changed, so as to cause coagula-
tion ; often both these conditions coincide. The chief pathological
processes that cause these changes are atheroma and syphilitic
disease. A change in the constitution of the blood, rendering it prone
to coagulate, and slower movement of the blood, from feebleness of
the heart, often aid the eﬂeat of the arterial disease in producing

K‘L
tbl(ﬂll]#O\lb iLllbL 1%, when the arteries are free from

11
Mm:.ghthe pumzuy processes of thrombosis and embolism mwe. &
thas distinet-ard-weaatbemaccur under very JI&H—‘—@E—E —eonditions; tth‘-

sion. If a clot forms in/an artery it may be

troctthe-vresselfurt s

general and pripflary character, and-The d]btll]Cthll befiveen them
should always e kept clearly in

Exyporrsi,—The source of the plug must be somewhere between
Tﬁe*l'u-ng—s'“éijnd the brain,—in the pulmonary veins, the left side of
the heart, the cammeneement—of-the aorta, or the large arteries of-the—
aeck. It is possible that septic material may pass through the lungs
and lodge in the brain, but only capillaries can })42/54 tructed hy_

* This is the common opinion, and is very likely correct, altf&uﬂh the evidence

is not conclusive, In the post-mortem room, hzmorrhage is the more frequent
lesion, but heemorrhage is more often quickly fatal than ftening is.
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tic I rTSSHroweh-the—canillaries of-thetarmes, and any
=) T 22 o

local softening of the brain thus produced is usually purulent, a
cerebral abscess or minute points of suppuration. When an artery
has been plugged in consequence of septiczemic processes in the
general system (as uterine phlebitis), there has usually been either
a pulmonary abscess or endocarditis to furnish the embolus. In
most cases the plug comes from the heart, and its source is either
diseased valves,  vegetations ”” from which are separated and carried
along with the blood, or a coagulum in the left auricle, a fragment of
“thre-elot—bermy detached. It is rather more common in cases of recent
endocarditis, rheumatic or “ ulcerative,” than in chronic disease. A
fresh attack of endocarditis, in valves previously diseased, is especially
likely to give rise to embolism. The plug may come from either the
aortic or mitral valves, but comes from the latter much more often
than from the former. The most frequent cause is mitral constriction,
in which several conditions probably favour the occurrence ; the slow
flow through the narrow orifice during diastole permits the aggrega-
tion of white corpuscles on the valve, and the quick flow during the
auricular systole tends to detach the masses thus formed. Moreover, in
this disease thereis often great dilatation of the auricle, and clot forms
in the auricular appendix; fragments of this clot are apt to be
detached, or softening occurs within it, and the particles pass into
the blood. The softened clot often contains organisms, and in
ulcerative endocarditis, also, the particles detached (wsaally small)
may carry infective micrococci into the cerebral arteries. Hence in
both these conditions there is often plugging of minute vessels, and
inflammation in the walls efthe-wessels and the-adjacent tissue.
Outside the heart, the plug comes, occasionally, from the lungs. Less
ravely it comes from the aorta; when its wall is the seat of atheroma,,’
ﬁﬁ—-ﬁe&t—s—ef—&ee-eﬁemtm trssre—or—al.clot may be carried uvay—iﬂ‘-‘

tire=btoort=—Ttrave—onee known the 1)1110‘ to come from the interior

of an anenrism. Echinococcal embolism has been once observed.
Embolism occurs with equal frequency in both sexes. It is met
with at all periods of life, but is most frequent between later child-
hood and middle life. In the old it is less frequent, both absolutely
and in comparison with thrombosis. The subjects of it have usually
suffered from those diseases that are attended with endocarditis— %4/1 ./- Cb&tm, (// M
rheumatic fever, chorea, scarlet fever, in this order of frequency, ¥~ M/] /~
anay occur in the course of these diseases,—or-succeed them g _any a |

o R
jebenval of time. At the time of the embolism, or soon afterwards, 4/%2@ - C"‘:‘)C/C/Md/‘/{t/v
c/’

the signs of organic heart disease are almost always to be recognised. '«\-L/(
-
b aoiiah 1701‘1u_0)01w 1lt of nf]]pr ac1itae ulJublﬁG

..Lu ocvTurs cuav, are

“An immediate exutmo‘ cause 18 1‘&1‘e1) to be tmced M——

3 . ] -4 ujlu le uboul ubblULﬁlUll()Wcu "““'“:“]hltely% /M M
1, by exciting the action of the heart, ma#-—]&me—/\ // / ;
C 7 [ ),
ted the det Increased coagulability of the il W/é? a///a,a/«
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blood sometimes co-operates by causing an increase of deposit on
diseased valves, or the formation of a separate clot in a feeble heart.
Hence embolism often occurs a week or two after childbirth. This is
a point of some practical importance : conditions favouring thrombosis
&mlﬂmsmwﬂ

/ THROMBOSIS. —mls= =sseer~Lhrombosis may be due to atheroma,
to syphilitic disease of the ‘u‘terles to disease of their wall by adjacent
1nﬂammat1on compression, or invasion by new growth, or to a change
in the blood.

Atheroma.—The larger arteries at the base of the brain are very
common seats of the thickening of the inner coat, called by Virchow
‘“ Endarteritis deformans,” Whldl, when fattily degenerated, con-
stitutes ““atheroma.” Opaque yellow thickeningg, sometimes calcified,

are the result. Oalyane or two of these may be present—bwt The

change usually involves many of the larger vessels at the base, and
extendf for a considerable distance along_the chief branches. Its
distribution may be symmetrical. Mm\j—} change may exist in
arteries elsewhere, or it may be confined to those of the brain. The
exciting cause ef—this—disease. is probably the strain to which these
arteries are exposed in consequence of their proximity to the heart

and their deficient external support. H-tstroteasy—te-explain—thein-

WL a| O 41 Sreeem BN 41 s 2 + 1 ]_l 2
%)llﬂzl THetero—rro—atR-eor—W-R-elR—t1re—ts "]"“n’qr’ﬁ erSeW-etre. N

The result ef=the-deseneration. is to abolish the elasticity of the vessel, a/{/{ I/L,
to dmuwe 1ts chhbze &n}&hﬁmf o ’rn close it Ll—tee-e-t-l-req- Gl /b\ €< b e

4.-9 the formation of clot upon 1t, as on a forcmn l)ody M@ / L/Vj
B oy Mo . 3 41 Ve A | T

M&m&eﬂﬂ@%thacukm T1e ULCLTC[JL ISTITTaraeer; coﬁﬂ"t"lTTS—'cﬂ'SO\

“faeilitates coasutation., The smaller arteries in the cerebral substance

do not suffer in the same degree ;* rbllt the ouﬁce&/ofal')r anhgfg coming

off from an atheromatous vessel w&ten narrowed Mtﬁ;:&ﬂ&% )

Jhe main-tranktsperviows-end-thrembosisanarbecanfined to-these—
Atheroma is common after middle life, and i increases in fr equency c

with age, Ltw&ﬂ&—%w&m chiefly in asseeiation
///Lﬂ/"”‘*"“'/ .

b CAR o7 £ Wi IRease; TV Ir.-l\,u re—atber 1«.};1 UCIISTOTIDT‘].' ases

wbroinn 0 tlwm_m_ibm .Gngu-t—-—arl-se—-md-trees ea11v “degeneraton. L
A JM& ‘ g-rek = It Cce /DL"-/Y

Mwh@udnmeases in f1equenc) as life advances, and the increase continues,
4 QML@A due correction is made for the diminished population, to e\tleme

\ senility, gw in this respect a contrast to hzmorrhage (see

te)
»

p- 387). ceurrence ct—atheromaraid-therefore-ofsoftentme, is
facilitated by chronic alcoholism. A cachectic state of the system, or
some cause (such as prostrating illness or grief) that alters the
constitution of the blood, and weakens the action of the heart,
often concurs in producing the thrombosis. The gouty dmthems

may thus co-operate, and even cause premonitory thrombosis elsewhere.

* Fatty degenergfion of the cells lining the perivascular gheaths of the minute
arteries is very ¢#mmon even in the young, but is without pAthological significance.
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Syphilitic disease is a common cause of softening.* It is chiefly a
. consequence of acquired syphilis, and so occurs in-adult-life. - AhqQut
~half the sufferers ave hetween thirty and forty at the time of the
attack, one third hetween twenty and thirty, and most-ef the-remainder
between forty and fifty ; under-twenty-and-over fifty it is very rare.
The period after infection at \@L it is developed varies much, but in
the majority of cases is from one-to twelve years,{{J&;;;we pret-with ¥
as early as six months and as late as nineteen yeats ﬁft\e.?tfhfe\pljmary
sore. Fifty, fosis was practically certaiy ,

the period f ,
tributed af follows :—In a quarter fthe onset was during the
r infection, and the yemainder were distributy
/: 6—10, nine cases ; 11—! 5, eleven
cases ; 16fl 20, four cases. The 10/’ :
ftest 6 months (except 3 doubtful case at 3 m

jad more than one sore
/-six cases are all that cguld be employed for this/purpose out of
undred of which Ifhave notes, in which th¢
fably certain. Lihasfbeen met with in charafte it
: i syphilis, betweenbieth tenth vear.
isolated change (apart from massive syphilitic growths) it is
almost confined to the larger arteries of the
base. The vessels most commonly affected
are the internal carotid, middle cerebral,
vertebral, basilar, and posterior cerebral.
One or many vessels may Pt
distribution of the change is commonly ir-
regular, but sometimes it is symmetrical.
The change may proceed to the obliteration
of the vessel, but more frequently when the
lumen is considerably narrowed a clot forms
within it and suddenly arrests the circula-
tion, or forms in branches arising from the
affected part. The disease consists in a fibro-
nuclear growth in the wall, which causes a
nodular projection on the exterior (Fig.
122), and diminishes akso the calibre,efthe prg. 122.—Syphilitic disease
vessal. The projections are more nodular, of the basilar and vertebral
irregular, and less opaque than in atheroma. \\t,lf(tti)tlsl’lzjn/onllz‘?\lb Oiijt’
The structure of the growth resembles that (™ i f/
of syphilomata elsewhere. It generally begins by ‘a nuclear pro-
liferation between the inner coat and the elastic lamina, or
outside the latter: in the former case the elastic lamina is pushed
outwards ; it may undergo degenerative softening, and a thrombus

MO the \Vl'lt(}l‘b Sylllxl‘lzm un\‘x A\.«‘lAC I:\_L ¥ ¥ ch 2 3 )
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may form on the altered inner surface. Antisyp 1ht1c treatment
usually induces a fibroid cicatricial change, which cantses the nodular

“projection to be slight, W&Jﬂ%ﬂg@w of earty
atherema Ifqhe elastic and muscular elements awe replaced by dis-

tensible fibroid tissue, the wall may bulge into an aneurism.

Other forms of arterial disease causing thrombosis are ery rare.
Occasionally pressure on an artery so narrows it that coagulation
occurs. Secondary arteritis may result from inflammation of the
membranes, especially from traumatic meningitis. The outer coat
of the vessels becomes thickened, and degenerative changes may
be set up in the middle and inner coats, and may lead to thrombosis
months or years after the primary mischief,¥ from which the patient
may have apparently recovered. In the course of tubercular menin-
gitis, a tubercular or inflammatory infiltration of the walls of the
arteries has been met with, especially in small vessels, and has pro-
duced thrombosis. This occurs chiefly at the convexity, and may
precede definite symptoms of inflammation,especially in adults suffering
from phthisis. The inhalation of carbonic oxide-has causedarterral
dageneration and softening, even-in—young-adults~ Lastly, it-mea¥y
be—mrentioned—#at ligature of the carotid occasionally, although
rarely, causes necrotic softening of the brain. Usually the collateral
circulation is sufficiently free to prevent this.

Blood-states ; Simple Thrombosis.—In certain conditions of the blood,
coagulation occurs with undue readiness. These states accompany
childbirth, acute diseases, cancer, gout, tuberculosis, and general
malnutrition at all periods of life, but especially in young children
and old persons. Coinciding with disease of the arteries, it exerts a
powerful influence on the occurrence of thrombosis in them. In the
old this influence is often seen ; the accident follows, for instance,
some general illness or some depressing emotion. Arterial throm-
bosis may oceur also from this cause when there is no arterial disease,
or th& clot may form in a vein or sinus. This occurs occasionally in
adults, as, for instance, in the course of phthisis. It has even been
known to occur in chlorosis.f Sudden hemiplegia sometimes occurs
under conditions of impaired general health in young adults, in whom
syphilis and heart disease can both be excluded ; spontaneous throm-
bosis seems the most probable cause, W Mrved\in

~external wveins at f“Ll]fV one, Jn‘un’rv three, and prnf\-r four Vears—

{,An.gdi..u;l.}. A sudden cerebral lesion f-;-eq-ue.uﬂ.y@uma in (-hlldlen

and is probably due in most cases to thrombosis in a vein or artery,

bnt—}t—fs—eeea-s&@n&g_ﬂumﬂtmeud@e&&}m&ud embelism.— These

3 separately descri
Cardiac Weakness.—The slower the blood-current, the more readily
does coagulation occur. Hence feebleness of the heart’s action is a




DEGENERATIONS OF THE BRAIN,

CYSTIC DEGENERATION.

T shrunken brain of the old is occasionally riddled with small
cavities, from the size of a pea downwards, 'Ehe—change 1s—seen
chiefly in the white substance, srd~ig sometimes general, sometimes
limited to certain parts. The cavities are the enlarged perivascular
spaces, and_the alteration seems to Tepresent, in-the substance of the
brain, the senile atrophy which causes the surface to shrink, the sulei
to be widened, and the subarachnoid fluid in~tkem to be increased in
quantity. It is also usually associated with a similar enlargement of
the ventricles. As Charcot has pointed out, the most frequent seat
of this cystic degeneration is a zone of the white substance between
the region supplied by the cortical arteries and that of the central
vessels, in which the terminal branches of each set are inadequate for
the perfect maintenance of nutrition. It is not probable that these
cavities, however numerous, give rise to symptoms, any more than
does the general shrinkage of the brain, but the arteries within them
have but little support, and dilatation-ané rupture may be facilitated,
especially when-the cavities-exist outside the lenticular nucleus, where
eexebral heemorrhage so often takes place. They often contain débris
of nerve-tissue, and hsematoidin crystals, the remains of some small
extravasation. Occasionally, especiallv in the pons, the cavities are
met with at an earlier age, even in young adults, and are then some- !
times thought to haveﬁ%ologlcal significance which they-do-net; L e A,
really possess.

CHRONIC PROGRESSIVE SOFTENING.
v
The old view, that softening may- -gpeu—3s a pr lmary process,
although wrong as regards the common aw%e*‘softeﬂaﬁg., seems to be
justified by rare cases in which softening occurs without demonstr able
<asseeiatiorwith disease of the arteries, or correspondence with their
distribution, and is so gradual in its onset, and slowly progressive in
its course, as to make a dependence on the vessels very improbable.
Some cases of this kind have been collected by Wernicke,* and a

# ¢« Lelirbuch der Gehirn-Krankheiten,” Bd. ii, p. 149.
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few other instances are to be found,in medical literature, old and
recent. The affection is whﬁdﬁﬁ“‘é@éé}r seated in the white substance
of the hemisphere, a feature in which-it differy from the acute soften-
ing of actual op§%(:pio)}1. But there is no reason to suppose that the
grey matter invartably escapes. The change consists of simple white
softening, which presents, under the microscope, chiefly the products
of degeneration. The affected area is often sharply limited from the
adjacent normal substance. The extent ofifggiesm varies much in
diffevent cases: subcortical softening has even—ex 4= through the
whole convexity of one hemisphere. Although the grey matter of the
cortex has not been primarily affected in-the cases—examined, it may
suffer secondarily when the softening of the white substance is exten-
sive. The diffi(l}l‘e}@itissuefivs then limited externally by the pia mater,
amd sometimes thexéis a thih layer of cortical grey matter below this.
Chronic softening may also affect the cerebellum, but it there differs
frenr—the—cerebral softemimg, since the cortex suffers more than the
white substance. I have seen tbe cortex of almost the whole of both
hemispheres of the cerebellum uniformly softened and atrophied, while
the white substance was unaffected. In this case there were also
several areas of softening in the cerebral hemispheres, in the white
substance and in the grey matter of the cerebral ganglia.

The recorded cases are still too few to afford much information re-
garding the causes of chronic progressive softening. All that can be
said is that 1t occurs in both sexes, and is a disease of the second half
of life, most frequent between sixty and eighty. The chief symptoms
are hemiplegia—motor and sensory—of gradual onset. Weakness com-
mences in one part and gradually spreads to the whole of one side, but
without considerable sensory loss. Slight irritative symptoms occur,
numbness, tingling, and formication in the limbs, and in some cases
these tave beenr the seatof paroxysmal painy Lﬁ@dity may accom-
pany the commencing paralysis, but ceases when it is fully developed.

Convulsions are very rare. There may be occasional attacks of giddi-

ness, but apoplectic seizures do not occur in the chronic form. The

intellect may be little affected, or the patient may become dull and

a1‘>atlleticé§x%‘l, }ﬁ\f{il'gs& the last, comatose. But the gerebral sym- o
ptoms'bawgvﬂyﬁeﬂrgéd a certain degree of severity, and—then L e G A&JL,V‘

rematned st%nary. Death ultimately 000111:{@0111 hedsares, pney- , . 2¢ 20—\ A -a/(f /<
monjg, or .sGme intercurrent senile malady, perlaps favoured by the (

nervods &bate ) The duration of recorded cases has varied between

a few months and two years, but the onset cannot easily be fixed.

Although it is not probable that the condition is directly related to
arterial disease, the latter is present in most senile cases, and may
have an indirect inﬂue&cz in determining the lesion, its commeon seat,‘_i{;E ”
the white substance, besng’ nourished partly by the central, partly by
the cortical vessels, with the effect just mentioned in the account of
cystic degeneration. Subacute and acute cases are met with, which
present every gradation of course between the chronic form, the less
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rapid forms of softening from arterial occlusion, and focal inflam-

matory softening.p It is especially important to keep-in-view-the_
cases, in the old, in—which—the—symptoms suggest a focal chronic

inflammation (mentioned on p. 469). Pathological facts are urgertty-
needed regarding all these-forms, and-the subject is-commended-to~
she notice of-these—under whose observation, in workhouses for in-

stance, the diseases of the old so.voﬁt:eigcoﬁle.

It will-be—seen-that ﬁ\e chronic symptoms bear a considerable
resemblance to those of cerebral tumour. A difference is in the
fact that headache is more often absent than present, and very
rarely reaches the degree—of intensity that is so characteristic of
tuamour. Optic neuritis has also been absent in the cases in which
the eyes have been examined. The greatest diagnostic difficulty is
presented by cases of very chronic course. If symptoms develop in
a subacute manner, reach a considerable degree of intensity in six
weeks or two months, and then remain stationary, the distinction from
tumour is more easy, because a rapidly growing new formation rarely
undergoes early arrest. The age of the patient is also of some sig-
nificance; in the first half of life, tumour is more probable than
softening. Thg occygrence of general convulsion§ makes softening
unlikely, but certegl tiys may }//)e produced by softening situated at
the motor region. i ity ¢ : y

Little can be said regarding the treatment of these cases. /Our
knowledge of them depends only on the cases in which the nature of

NV g /

the disease has been ascertained by a post-mortem examination, and
in these it does not appear that any treatment employed has had an
appreciable influence on the course of the disease. The most suitable
measures wit-probablybe those recommended for the chronic stage of
acute softening—rest, nutritious food, with general and cardiac tonics.

DISSEMINATED OR INSULAR SCLEROSIS.

The disease thus named consists in the formation of scattered islets
of sclerosis in various parts of the brain and spinal cord, sometimes
also in the cranial nerves. Our knowledge of the affection is recent.
The lesion was, indeed, long since figured by Carswell and Cruveilbier,
and it was described, thirty years ago, by Frerichs, Rindfleisch, &c., but
the malady was not generally recognised until re-investigated by
Vulpian, and by Charcot and his pupils, and described by Charcot in
his widely-eireutated ¢ Lectures.” It is called%y the French ¢ Sclérose
en Plaques Disseminées,” by the Grermans “ Multiple Sclerosis,” and,
in this country, the-Erench designation- has-been-modified-inte ¢ Dis-
seminated Sclerosis;” it is also—eaHed ¢ Insular Sclerosis,” a
convenient term, proposed by the late Dr. Moxon.
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The pathological relations of the morbid process are still, to a large
extent, obscure, and much remains to be done in elucidating its clinical
history amd-pathologieal-relations. As regards the symptoms of the
typical form, little can be added to the description given by Charcot,
but there is much uncertainty regarding the untypical varieties, which
are By nolmeaus rare.

Three forms of the disease have been distinguished—cerebral,
spinal, and cerebro-spinal, according to the situation of the islets
of sclerosis, and the corresponding difference in the symptoms they
produce. The cerebro-spinal variety must be regarded as the typical
form, which gives rise to the complete series of symptoms; but the
disease may be at first limited te-ene-part, and may afterwards become
general ; or it may remain limited, so far as symptoms are concerned,
to the part first affected. Hence the nature of many cases is mis-
understood, and other diseases have often been described as examples
of this affection ; its name having become familiar, it is apt to be
suspected where it does not exist.

Errovoey.—Insular sclerosis occurs in both sexes with nearly the
same frequency. It is met with at almost all periods of life between
childhood and old age, but especially in the first hlt ‘St adult life.
The majority of the cases commence between twenty and thirty-
five. In one verified case it commenced at seven, and its symptoms
have been observed still earlier; in another case it began as late as
sixty, but in old age it is extremely rare. Direct heredity, or the
affection of two brothers or sisters, has been noted in a few instances,
but is quite exceptional; indirect inheritance is more common,
shown by a family history of insanity, epilepsy, or of some form of
chronic paralysis. Often, however, no hereditary predisposition can
be traced. In about half the cases the disease develops without any
recognisable cause, near or distant. Among the influences to which
it has been immediately ascribed, the most frequent are exposure to
cold, mental distress, over-exertion, some acute disease, an actual lesion
of the central nervous system of traumatic or other nature, or some
specific febrile disease. But any single exciting influence is to be &e ¢ of
traced omty—a—a-very small-proportion—ef-the cases, and-the most.
soteworthy faetregardimothem ts-theoccurrence-of-the-disease-at—=a»
time-aflife when.generat-inflrences-have, ws o Tule; notate sequels. —
Among the acute diseases that have preceded it, typhoid fever and
smallpox are the most frequent; it has also been known to follow
diphtheria and erysipelas. The preceding morbid processes in the
nervous system have been apparently acute or subacute inflammation
(myelitis, &c.), primary, or secondary to some injury. Their symptoms
have subsided, or have left some stationary residual effects; after
an interval of a year or more, the indications of insular sclerosis have
slowly developed. I have known it to begin during pregnancy, remain
stationary until the next pregnancy, and then become progressive.
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Preceding syphilis can scarcely ever be traced, so that it is doubtful
whether the very rare cases in which symptoms of this disorder in
syphilitic subjects have been remoyved by treatment were really due to

{ +

sclerosis. & ) A oo O g‘?

Parronocican Anatomy.—The islets of sclerosis that characterise
the disease are always irregular in situation, scattered, as it were at
random, through the central nervous system, subject only to the most
general laws of distribution, and corresponding in locality in no two
cases. The only law which can be traced is that they generally com-
mence in the white substance. In the brain they seldom invade the
grey matter of the cortex, and never seem to begin in it, however
numerous they may be in the white substance of the centrum ovale, a
favourite seat. They are irregular in shape, and vary in size from that
of a pea (orless) to that of a walnut. In colour they are reddish grey, a
little darker than the normal grey substance of the cortex, and rather
more translucent. Their section is usually on the level of that of the
adjacent cerebral tissue; occasionally it is a little depressed, but on
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Fr1e. 144.—Insular sclerosis.
A. Centrum ovale of right hemisphere.
B. Pons and medulla.
C. Peri-ependymal sclerosis around the descending cornu of the lateral
ventricle. (A, B, and C are from an original case.)
D. Sections of the spinal cord to show the varying distribution of the
sclerosis at different regions. (After Leyden.)

* Some facts bearing on this question will be considered in the section on
¢ Pathology.”
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A A_¢
the surface (as in the crus or pons or cord) they 'v‘:,gg_lﬁgiim_g_s slightly
prominent. The sclerosis does not, however, increase perceptibly the
volume of the part inwhich it eceuss. To the naked eye the islets are
sharply defined _the transition-to-theTormal-tisswe-is-sudden~ The
consistence oﬁh‘é‘éggl'ém is usually a little firmer than that of the

brain-tissue, and tﬂhexz:{;ke sometimes distinctly firmy oseasionaliy;m
old cases, some may-be almost-cartilaginousin ‘théii‘%ﬁﬁ’rfese-.\ Owing
to the position of the islets inthecercbrat-hemisphere there is usually
no indication of their presence on the surface of the brain, even when
a large number are found in its interior. Although the cortex is
seldom involved, the central ganglia are frequently jnvaded, and the
sclerosis is sometimes abundant beneath the lining membrane of the
lateral ventricle (Fig. 144, C) and in the corpus callosum. In the
crus and pons the islets are often numerous ; somemay be conspicuous
on the surface from their contrast with-the white fibres-which—con-
—stitute the superfieiallayer—of these~parts, . while others are scattered
through the=iaterior of the pens-er-meduha. They are met with also
in the cerebellum, but are usually few, and bhere—sdse~are- confined to
the white substance. _In the spinal cord the areas of disease appear
on the surface as grey pasehes; they.are irregular in size, but usually
of greater vertical than transverse extent, and on section they are
seen to extend for a variable distance in the substance of the cord,
sometimes through a considerable part of ove half (Fig. 144, D), and,
in cases of long duration, thedisease—may even, extend through the
whole thickness of the cord. Such diffuse sclerosis of the lower part
of the cord has been met with in association with characteristic islets
in the upper part of the cord and brain, from which it probably does
not differ in nature. Very rarely, however, a slight diffuse sclerosis
has united the spots of disease in the brain. The cranial nerves are
often involved; for a certain distance a nerve may be grey and
sclerosed either in its entire thickness or in part. The olfactory,
optic, third, fifth, and facial nerves axe_those that have been most
frequently affectg %’ ,Liess commonly the roots of some of the spinal
nerves are atkeeted.
In the diseased areas there is an overgrowth of the neuroglia and
a wasting of the nerve-fibres. The tissue contains connective-tissue
elements, glia-cells and fibres, spider-cells, and ultimately a mass of
fine fibres, denser in aspect than the fibres of the normal neuroglia.
Among these tissue-elements there may be fatty granules and globules,
the remains of the degenerated nerve-elements. The nerve-fibres that
pass through are changed in various degrees. The chief alteration is
a narrowing of the white substance, which becomes reduced (as seen
in section) to a narrow ~scarcely appreciable ring around the axis-
cylinder, and even this may cease to be recognisable. The axis-
cylinders persist longest, but ultimately they may disappear.* The

* The persistence of the axis-cylinders was first pointed out by Charcot, and has
been since confirmed by Schultze, Déjérine, Babinski, and others.
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walls of the vessels become thickened, and the increase of the adja-
cent connective tissue may be very conspicuous. Should the sclerosis
involve the grey substance, the nerve-cells become atrophied, and the
intervening structures suffer changes like those of the white sub-
stance, but, from its nature, less readily perceived. Over affected
areas that reach the surface there may be a slight thickening of the
pla mater, but seldom sufficient to be recognised with the naked eye.

If an area of sclerosis occupies part of a tract of fibres that-sliahle
foundergp secondary degeneration, sweh-degeneration may or may not
be found beyond the part diseased, bl it is usuvally present in some
degree. The difference seems to depend on the eendittorrof-the—asis-
cylinders, as-tong-as-the-change is confined 1o the White substance—of
the-nerve-fibres—there—is—no—secondary deaesea@tm but _as _soon as
the axis-cylinders suffer, deoenemt@d/;’ 15 VW &

\Vheu the optic nerve undergoes m\éneml atrophys the same teh-
T~8€ n for the axis- (,vhnder to pt‘lblst and hae mcdulldry
for~T xd between
the bundles and in the~mper nerve-shea,th, and the nucleitween
the nerve-fibres are multiplied ~(Uhthoff). An islet of scleroSig i
this or any nerve presents the conditionl@\h‘oa\a(}y described.

Symproms.—The wide variations in the position of the islets of
sclerosis entails a corresponding difference in the symptoms that are
produced. Loss of muscular power in the limbs, svariously distri-
buted, and-ofterrat-first-passial, is the mostWHanifestation of
the disease. Since the morbid process usually involves the pons and
spinal cord as well as the brain, some islets can hardly fail to occupy
the motor tract. The deficiency of power in the arms is very variable
in degree, but the characteristic feature of the weakness is its associa-
tion W1t]1 a peculiar symptom, jerky irregularity of movement, wide

In range, andmeemsing-on-rest, It may exist also in the neck muscles,
and in the legs; ad&o in the latter it 1:,-_u£t@1a~‘——mﬁslreel-__by the. Caccasz

gepergl unsteadiness it—catsesy but “] consplcuousi\ L Jhel
‘even—when--the—atms are-little- ﬂff'ect' “&t&w&%—tﬁm atore;—
bt §imple spasmodic paraplegia is ¢ ¥H Wore common.  Some of the
cranial nerves are often also paml\ysed Among other symptoms, 2
nystagmus is exceedingly common, and so is a peculiar disturbance “Liay 7)
of articulation. These svmptoms vuﬁy Wl—l@lce—-dm]_ degree,— 44,

in different cases, to—an—extenf U2 makes 1t impossible to give a A
description of the disease alllxc accurs L’f’é and comprehensive, .and-nlso

gives rise to numerous difficulties in its diagnosis.

«The vartatidnein—the-charaster of the symptoms extends-to-their
order—and to their-mede-of onsef. In some cases the peculiar
inco-ordination in the hands, or in one alone, is the first indication of
the disease. In other—amd-more frequent cases the legs first become
weak, or the pgntlent)s\unsteady in standing or walking. Dull pains
in the limbs may Arquble the patient—for a year-or-two—before the

4
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,, ,'M“«"/W‘f , &y - 1\-_  NA ? !,;yr 1.9
eﬁset Gr-a-sense-of “mumbness ” in the hands and feet, occasionatly
with actnal lessened sensibility, may occur-and-pass-away, oreven
recur more thafi once. TLess commonly some cranial nerve- palsy
occurs at-the—onset, or speech is observed—to—be peguliar, but in the
majority of cases the limb symptoms plecedemt»h% “ofhers. Tt—is-
mmportant-toremember-that-some of the preceding symptoms may be
due to a morbid-process-eonnected-with the cause-of-the diseaser -

Of the individual symptoms, the jerky irregularity or tremexis the/<\
most peculiar and characteristic. It is, as just-ebserv fifested
most-frequenthy in the arms. At rest the limb is still, and presents
no spontaneous tremor, but as soon as a movement is attempted, in
the endeavour, for instance, to take hold of some object, the arm is
thrown about in a wildly irregular manner, and moves—in—sudden
guick jerks mnow in one direction,-new-in—another, until at last by a—
great-effort;amd sometimes with a sudden dash, the patient succeeds
in grasping the object. If he tries to raise a glass of water, the
movements_are so wild-that the, contents of the glass are probably
spilled. In an attempt to write, the violent movements produce only
irregular strokes upon the paper-as-the hand dashes to and fxo, and
often the paper is pierced or sven the pen isbroken in the attempt.

In some instances the movements are slighter in range and more
regular, even resembling simple tremor, atthough-its—relation—to_the
matady may-be proved-by the presence of the typical form in some.
otherpart. Itis-satdthat-in rare instancesthe movementshavebeen
kiown to—continue during rest, but there is-some-doubt as to_the
nature—of—such eXCE‘PthH‘ﬂ_—C&SQb The—movements-are, as -a—rale;——
ircTeased bV eff()lt “by—moetion qmd_ by _attention. The more the
patlent tru,s to overcome the]fl ‘the more v1oleut th-egg_zﬁe but the
vamations in degree-are no. d the disorder of movement is
unceasing.*

#Fhe muscles of the neck often share the disorder of-mevementand—titast—
there is irregular oscillation of the head, and sometimes of the trunk,
whenever the patient sits up. The-derangement may even-be greater
nrthe-muselesthat-support+the-head than elsewhere,andit.may cause
so much unsteadiness that the head has to be kept-still-by the hamd—
to_permit-the-patient-to-drinle When laid at rest the head at once
becomes still. Althaeugh the affection of the movement of the legs
usually causes unsteadiness, which may render ﬁ.ll;mgmlm.}m.s,s;hle
without-assistance,-and-even standing difficult, they ; o ] {U/ ﬁtf -

Ll a1
- .
LT

}:l o afUnrstny

the irregularity of movementabove (Tesu [;é’d "I“t‘“‘wﬂl be Seell ﬂTEdT" 27’ .jk @ 3 c,, S ma m«’/fm
the dlstrlbuuou of this s_y mptom va,rles much and with it the oenelal

* Hence they are cgfled by the Germans « Intentioné-Zittern,” a term which
cannot be rendered i English without inaccuracy, op/account of the meaning of
¢ intention.”’ ovement-tremor ” embraces all vafieties, but fails to indicate the
irregularity of/the typical form. Perhaps “atpttic tremor” would be, on the
whole, the hest term, because there is no ataxy without voluntary movement.
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the-arms; one unquestionable case presented in these only the fineirre-
eulartrenior on sustaimed -movenrent, great inco-ordination in thelegs,—
aird-extreme jerky disorderin them uscles-supporting-the-head. Rarely

the limb symptoms exist on one side, alone or chiefly ; one-limb-is-tiren
more_affected—than—the other; as in a case in which the left leg was )
‘merely weak, while the left arm presented typiealirregularityof move- X
_ment. Such instances might be multiplied indefinitely ; they-are-ex=

plained by the great variety in the Testons. sea ./ cf L, 4

4
y 4

Some weakness usually accompanies this irregular inco-ordiuztidﬁ
it may be at first slight, and indeed, at the very—onset,—it—may-be
absewt: On the other hand, weakness may exist alone, especially in
the legs. Once established, the loss of power oradually increases.

The jerky irregularity has been ascribed by Charcot to an irregular
resistance to conduction in the nerve-fibres at the sclerosed spot; it is
supposed that the changes in the white substance, or in the axis-
cylinder, interfere with conduction along the latter, and-as this-ehamge

STequatin-degree;even-in-adjacent fibres, there is a various-degree—
of retardatienwaf the voluntary influence on the muscles, and hence the—,
irregularity of the contractions. This hypothesis derives some support
from the fact that a precisely similar symptom is present in some
cases of tumour of the brain, in which, for instance, a tubercular
growth compresses the motor path, as in the case of tubercle in the
crus shown at Fig. 142, p. 509. I have met with this symptom also
in a case of tubercle of the pons. To some (Erb, &ec.) the theory has
appeared inadequate, and they incline to the alternative explanation,
that the disorder is due to the occurrence of islets of sclerosis in some
particular sifjuatiowin which they derange the co-ordinating function.
The symptofi & said t6;coincide with selerosis-of the pons, and to be
absent in-eases-in which fhie lesion is Gontintd fo the spinal cord.

Simple weakness in the legs 1s common, and is often the. earligst—
symptom of-the—disease—~eid may present a paroxysmal Increasé on
exertion, so that the patient falls occasionally, and can only resume
walking after a rest. When it—s considerable it is usually accom-
panied by an excess of myotatic irritability (increased knee-jerk, foot-
clonus, &ec.), which goes on to spasm, so that a state of spastic para-
plegia is established. ~This is indicative, as in other cases, of degenera-
tion of the lower parts of-the pyramidal tracts. Such degenbration-in
this-disease-ds-secondary, the consequence of the-development of areas
of sclerosis semewhere in the dorsal region of the cord, involving the
pyramidal tracts. In the rare cases in which the lesion is limited to
the spinal cord, such spastic paraplegia may be the only symptom o
its—presence, and many cases have been mistaken for primary lateral

“‘5'sciel'osis. The ataxy of the legs, preféent in-other-cases, varies in its
tharacté?, and probably also in—i4&" mgeha11i5111. There may be, as we

4+ have seen, jerky inco-ordination with which the-myotaticirritabilitzpis.
usualty ificreased-~—Iu-other cases threre~is simple unsteadiness, some-
times like cerebellar, sometimes like spinal inco-ordination. It is
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probable that this is due to the interruption of the upward paths
from the muscles, asbe&phﬂ‘fﬁ{f in vol. 1. ~In—a rare-groupof cases
the state of the 1eos is identical with that in true tabes, pexhaps

/ in.consequence of a 1utch~e>f->~,scle1'os1s in the posterior columns-in-the
lumbar Eecrlon_,,,lu.l.t it is alsq possible that the condition is true tabes,
a systenf degeneration m-eaneapmt.of the,@entra% nervoussystem accom-
panying the insular sclerosis 11%&@1@&~f7&¥t This association will be
considered in the section on pathology.

The excess of the muscle-reflex action in the legs may increase to

rigidity, the common vartwbte extensor spasm, or, 1n 1&?‘?0@5&@ flexor
contracture, so that the legs are permanently drawn up. ©Oececasionaliy—
—asingle—group-of muscles maybecome rigid and contracted in the
arms- as~we11 as in the legsT™ Muscular wasting is rare, but }eeal
nleoular 1t1'0ph\ may result from the invasion of the grey matter of
the cordl'TSV some islet of sclerosis.

Cutaneous sensibility is normal in the early stage of the disease, \
but it may afterwards be impaired’ Theloss_varies mueh-in jts fw barts—ao
distribution according to the situation of the sclerosis on which it
depends. Rarely there is hemiansesthesia from the development of
an islet in the sensory path within the brain. The loss is more often
partial, involving only a small area on a hmb, and it may or may not
correspond to the motor palsy. When there'ls diffuse sclerosis of the
cord there may be extensive loss of sensibility on the legs. The con-
dibion of sensation is intelligible when we remember how slowly the
axis-cylinders of the nerve-fibres suffer, and that a greater amount of
damage is required to abolish sensory conduction than suffices to
cause motor palsy. Irritative svmptoms are occasionally present; a
sense of vague numbness or Teidhicatibn in the hands, sometimes also
in the feet, may be aqwery early symptom; and may exen pass—awey
before—other—disturbance—is—developed;-althowsh-it occasionally pers
sist@azDull aching pains in the limbs are not uncommon, especially
in the ;fegs sometimes in the back, and-may occur from—time-to—tmre

“t—hfeuahe%%%he‘cyomsehof the-disease. Shalp momentary pains also
oceur, but not often. A girdle pain may ogeu, edlf\%’lm late, per-
sistent or transient, complete or partial, but also is not frequent.
These sensations are chiefly complained of when there is other
evidence of the presence of seleretic islets in the spinal cord, but-even-
then—they may be-absent, and the comfort of the patient may be
andisturbed.

Eye symptoms are frequent anéwympertarrt. The optic nerve may
suffer in various -ways. There may be impairment of sight in one
eye or in both, often with an irregular contraction in the field of
vision, and without at first any visible changes in the optic nerve to
account for it. This condition depends upon the development of an
isletyof sclerosis in one or both optic nerves, or in the optic chiasma.

mﬁwﬂmmfm]ﬁete—b{m&uemm After a

time, secondary atrophy s
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moscope. Occasionally the atrophy is preceded by slight neuritis, p.

when the sclerosis is near the eyeball. In_some ecases;again-thereis I o—nt. ;‘l@-7 2 f

a primary atrophy of the optic nerves, exactly like that which occurs _

in tabes, with a si’}pil&r failure of sight, propestiened—to—the—visibte Ay agple s t)

alteratiom—n the TeE 2 Both eyes usually suffer, but one is often ‘9 CJ { e 0 O
affected earlier and more than the other. /\‘T-h—ig-—eemp-l—i%ﬁeﬂ“is, U rral @f«fi = B
aceording-to my own experience, rather more frequent than thefermr Vit 07&*’}’@/1,% e / C«M«M can labies
_first described-and—is of much Pﬂ.f‘]lﬂlogiCﬂl interest. P‘/ i . %/-9""“’\ ( A2 L C o1 -

The internal ocular muscles are seldom involved, but each form of e le Al me 2=

internal palsy is sometimes met with, loss of accommodation rather

more frequently than loss of the light-reflex atene. The pupils are

sometimes unequal, or become so on accommodation. ’ :

On the other hand, the external muscles often present some abrer- O L ¢ WJ o

melity. The most frequent disttrbanee is nystagmus, which is
exeeedingly common symptom of the disease, although we cannot
explain it. Both forms occur, spontaneous and on movement, but
the former is uncommon ; the latter is that usually present, and it
does not differ in features from that which is met with in other
central degenerations, It is genegg)ly on lateral or upward, seldom on
downward Tefwkon. e quick displacement—of-the globes is,as-a
-sule, in the direction of the voluntayy 110};3111eut, but curious yaria-
tions are sometimes met with, espe(-??ff{vpin ¥ S0E5ESn With Toss of , § 3
power. Oue_pafient could-only-move the-eges—to—theJeft—hal r H mo b v 4 T le 14

to the canthus Aor a moment, but nystagmyé only occurred op/mnove- Feale of | 247

[

¥

rvvVemie S ¢,

/)

ment to the right. In another case, on mgvement to the right there o Lee
/e

was nystagmfus with the quick movemeng to the right ; onmovement o o
upwards thére was rotatory nystagmus and vertical oscifation when
the eyes whre directed to the left. another the quifk motion was

to the pght, whether the movemefit—of the eyes was towards  the
righi—or—the TeiT SIdE. These~varistions—quiterbaffle -our-power of
explanation.

The external palsies are more often of a conjugate movement than
of a single nerve or muscle, exeept ~+thre-external recti (sixth nesves),
Which—may-be-weakened -on—one or both sides+—one-supertor-rectms
is occasionally feeble~ But convergence, and the movement of both
eyes towards one side, are th maotions most often impaired, and—thex

eeeasionally lost._In exceptional eases,--however; »tfl%e_rg_;i:s-;e,@‘g-
siderable and-3 g palsy of one of the ocular nerves, as-the-thingd,
due to_the development—et sclerosis in the nerve-trunk. Transient
diplopia is also occasionally complained of, even in the early stage of
the disease. A efe,

Other cranial nerves may—also Decome paralysed by the same
mechanism and=with-the—same rarity, especially the facial, fifth, or
hypoglossal werves, /, In the affection of the fifst-of-these, all parts.of
the-face suffer, angl the degenerative reaction is=well marked. Wery
rarely there is €lonic spasm in the face, whieh-may even be the—first g o (AL~
symptom. In the fifth nerve, either one or both parts may be

oA
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involved. The implication of the sensory part causes much less pain
than is produced by most other lesions of this mnerve-trunk. The
sclerosis that thus damages these nerves may be either in the nerve
itself, meaxr the surface of the brain, or in the pons or medulla, atethe
gentral course of-threfibxes. Difficulty in swallowing may be present

» 2 7y

r=thre—pons-or-mredaa-1s the seat of the nwnrhi;lp COSS
Another very frequent symptom—so common as to be of diagnostic
importance—is a peculiar change in articulation. Syllables (less fre-
quently words) are unduly separated and unduly accentuated, in what
has been termed ¢‘staccato,” or “syllabic,” or ¢ scanning ’’ utterance,
often with a tendency to elide the ends of words. Some patients,
indeed, present only elisive or slurring articulation, The-syHabic
formrsuggests.a difficulty in uttering—the-syHables, and there may be
an actual consciousness of this. difficulty. The movement of the
tongue is sometimes jerky and irregular, but the face is seldom
involveds and the peculiar affection of speech is ig&g@enden‘c of any
visible disorder of the movement of the tongue} It has been met
with when the pons and medulla were free from sclerosis; and its
source is thus obscure.

Slight mental change is common; considerable alteration is very
rare. There may be failure of memory, but especially frequent is an
undue complacency and contentment, which, under the increasing
disability, is distinctly unnatural. Thereis not often any mistaken
rdea—of-improvement, but-the patient—may-seize onand exaggerate
any-distinet-dimmution in the symy s. This morbid complacency

is rather more frequent in women thasa-in-men,and in young adults

Sthap imaterlife. ﬁysterical and—emotional disturbanee—may—also

‘occur, Bven_in men.—Wexy&arely mental disturbance is considerable
enough to amount to chronic insanity.

Among other symptoms that are frequently met with are headache
and giddiness ; both may occur early in the disease, and are usually
paroxysmal. The vertigo is especially pronounced, but its frequency
has been over-estimated, and after a time it ceases to occur. The
attacks may be very severe and come on apart from any apparent
cause. As in other forms of severe giddiness, it may be accompanied
by vomiting, and this may also occur in paroxysms without vertigo,
often in association with headache.

Other paroxysmal disturbances are sometimes met with, especially of
apoplectiform character, similar to those that occur in general para-
lysis of the insane. There may be attacks of simple coma, with pyrexia
(even to 104°), or there may be unilateral convulsions, or the attack
may be followed by transient hemiplegic weakness or rigidity. Occa-
sionally the patient dies in such a coma, and, post mortem (as in
general paralysis), no acute lesion can be found. Such paroxysmal
disturbance, or some more trifling functional derangement, may
precede the definite symptoms of the disease.

The general nutrition of the sufferer is often unimpaired, and some-
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times there is an actual increase in the amount of subcutaneous fat.
Trophic disturbances have been observed in rare cases,—local cedema,
altered secretion of sweat, changes in the growth of hair or nails,
chronic arthritis, and herpetic eruptions.

CoursE AND DuraTION.—In some cases the course of the malady is
uniformly progressive from the first to the last. More frequently
periods of apparent arrest alternate with periods of progress, and its
full development may be followed by arrest, actual or approximate,
for years. The duration varies between two and fifteen years, the
average being between three and six vears, The—ost-rapid-casel
have known was fatal a-year and three-quarters-from-the-onset. The
most common cause of early death is interference with the functions of
the medulla oblongata, especially impairment of deglutition with its
various consequences. In a few cases death occurs from failure of re-
piration. In the cases of longer duration the patients die from weak-
ness, bedsores, Mdney-drsease, &c., and in—not—a-few—instances death
results, net-fromr amy-effect-of-the-disease,but-from some intercurrent

malady.

Parrorogy.—Compared with many of the other forms of sclerosis
in the central nervous system, this variety is sharply distinguished by
its irregular distribution. The islets are, as it were, scattered at
random #s—seat, and they thus present a marked contrast to the
« system-degenerations,” in which a~traet-of-selerosis-exterdsthrougtr
the whole of a group of fibres having a certain function, amd-tyshesply
luited to-thess, or is restricted to a certain THEEOE grey matior, or cver:
1o related groups of cells. The fact suggests that, whereas systemic
sclerosis certainly commences by a wasting of the nerve-elements,
to which the overgrowth of connective tissue is secondary (see-volr-
-2mmded; P42, in disseminated sclerosis the primary change ssust
Joe in the interstitial tissue, and the damage to the nerve-fibres must be
secondary. The conclusion is supported by all we know of the patho-
logy of the disease, by its aspect and its histological features, by the
gradual way in which the white substance of the fibres wastes before
the overgrowth of tissue about them, and by the absence of secondary
degenerationg unless the local process has a certain seat a&d a (gertain
degree. The immediate Meal determining causes of the dvergrowth
camnot—yet—be—even—guessed—at. 1t has been conjectubf‘ed that it
proceeds from the walls of the vessels, but whenever there is an
overgrowth of interstitial tissue there is always a special increase
adjacent to the vessels, and these may take a secondary share in
the process even when there is no primary vascular change (see
vol. i, p—426). 3

The mystery of the origin of insular sclerosis, of the mechanism ef
its—enneation, and the nature of its pathological relations are in-
creased by the fact that, different from system-degeneration as it

M [y st
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is in the main, the two are not separated at all points. System-
degenerations may be combined with insular sclerosis. The most
common instance of this is the occurrence of primary atrophy of
the optic nerves in disseminated sclevosis. 'Eh.l.s_ls.—a—tﬂ-ae-syswm’
degeweration-of the perves similar to that-whithoretes—in tabes: It
1s possible that in some cases there is also a .08

pesterior columus of the cord in the lumbaz region _so that-tabeswrd
msilar—seterosis—ase_combined, while some of the combined ocular

palsies point to the same conclusion, annd_sa_a-l-se—d-ees—t,h@_gec-uwenee\ %

Of-the~disease in families with a pure—menresio chispositiors et
dnsanity indisatesy Hence, dz’ft’erent as the two processes are in their
immediate pathology, they iaay poszgess some common relations e~
rature or-caussdlon, but our knowledge is still insufficient to enable
us to make any definite statement on the subject. We may, however,
bear in mind two very different sets of facts. One is the relation
between the nutrition of the interstitial neuroglia and that of the
nerve-fibres, especiehy—ofthe medullary—sheatl, conspicuous in all

processes of secondary degeneration, alike—insemerat-retations-andimr=

Maute feafnreseti—s—a—comvyrse relation, the decay of tlfe

mvolving #he growth of the othbr (see vol.i, 2nd ed., p. 396/, but is
not therefore to be passed asf/without significance. It seefns alike
inﬂuentl whichever elemen #/in the process leads the way,fas insular
i The pyfmary atrophy of the optic fiffres causes
. tered islets of -attse—the

A second fact “ﬂliah_d&sewes—tﬁ-be—bomﬁﬁ-mhli_gglthough—i-ts
significance isobscqre, is that the only lesion which reseml les&;/nsular

sclerosis in general distribution, and sometimes in chaaei&

S, B—ene
~HrT Tarentl-cratte—distant =i - the dissemin%\
. . . - o - 4 X <7
inflammation ir-the-cents : T—procuces—by syphilis.

This is always distinguished by its subacute onset, aud usually by

the caseation that it presents ; batswhen—sUch caseatiomis—absent tho

&S?eeﬁ%m-}ewmtmgmshable fronrthatof s
M‘YM The illustration of the~latter(Fig. 144) may be compared with the

5 ¢,  caseating foci shown in Fig. 125. T have seen a disseminated myelitis,
without caseation, the aspect of which could scarcely have been dis-
tinguished from insular sclerosis; but it developed in a few weeks
(immediately after treatment had removed a sypbilitic tumour of the
brain), and caused death in three months. These specific inflamma-

tions usually resist treatment, and are therefore probably due to a OLW‘“A/}
“toxine” psaduced by the organisms-rather tham to-the-krtter—a fact .

which brings them into line with some systemic degenerations, such
ZAA as tabes, although the latter begins in, and-thefoTTarom the

o0 .those of i

(’W ¢ ngrve-elements,/ We—have-here—processes that bear ‘a close analogy—

a1 1Q R S P 2o 10a33- 3
uldl SC]P)‘()QIQH R—'l*'%t T—110O—hro¥e thu A alaIogy,—————1
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products,/unless in occasional and excepyfonal instances (ds after an
acute djsease) which pelhaps approach/in nature, such #rms of in-

. ‘ in the sulfjects of syphilis. " TFhecommron
ahsence of distinct cansation-the-earlyadult-age-of thesubjects;and

the-freqrentneuropathic treredity, alt point-to some inherent concll.t;@n
same disseminated congenital tendengy/6f the nutrition of the neu-\

as that of ¢ hereditary ataxy”) w-e-—}r‘tve"'scen—%m'}-ﬂ-) must be

PSS o
’ VV\ﬂ//E/( ‘g a‘/""‘-\a,/H

roglia. The system-degenerations of the same period of life (such \\"A Nz NS M >

ascribed to an lnhelent defe@t in the v1tal endulance of the tlssues

perceptil Cause/o@n the present state of our knowledge 1t seems

o

impossible to do jfhore than offer such suggestions regarding the
pathology of this disease. M-iay be noted that—they melude ity
chiefeven different, features—itsmany varieties; and gradation into

deubtful forms,—and _do mnot e,x@lu&e the—posstble—aetion,Tm rare

¢cases, of acquired INIUEN as_those connected -with acwte

Speetficmaladies and generat-eawses ; can thus understanc
our inability to cure, and too often even to arrest the disease.

The chief genera) fagts seem to be that insular sclerosis is a
neuroglial disease, that, apart from secondary degenerations,
system-disease of the nerve-elements sometimes forms part of it.
is essentially a process of morbid growth, but may pexhapssometimes
commence as an interstitial inflammation. mbﬁgmhrhw-
ever-they-may-oricinatewhenonce-set-ap ital indeperndermse,
and_often a distinetly ﬂgm'bsmw*’nmctem them far

1 41 ¥ul o
.h‘:‘_‘;"‘l) =R TANge Ot Lut:ﬂ 1}1111_1:&1) CatSer

Diaanosis.—The great characteristic of the disease is the combina-

ion of the jerky inco-ordination and progressive weakness in the
imbs withgnystagmus. In such cases the diagnosis is easy. The
inco- 01d1na(\0n differs from that of locomotor ataxy in the wildly
irregular movement$ or tremory which, as it were, break out on any
attempt at voluntary motion. The only disease in which this
symptom exists in precisely the same form as in disseminated sclerosis
is cerebral tumour (see p. 510). But these cases are distinguished by
other indications of a tumour of the brain, a,«ﬁ-é—aeea&-d-i-ﬁeﬂ-}ﬁpin
diagnosis can only arise from ignorance-ef-the—occurrence~et—the
symplem-in-suci cases.

The diagnosis from paralysis agitans depends chiefly on the sym-
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ptoms which exist in that disease in addition to the tremor, on the
regularity of the latter, even When considerable in range, wmd—its— |
' et 1 ‘Th'e‘d'rstmt‘tror&tresm‘ot‘d?pend\
the 1el n—of—sheht—teemor to movement, or on-the-affectronor
freedom of the muM neck. Hesitation between the two
should be rare.

In some cases of general paralysis of the insane, the twitching
contractions of the muscles occnrin-the-tmbswith-wnusual intensity,
@aq may disorder voluntary movement in a manner very similar to
that seen in disseminated sclerosis. The chief difference is that the
spasm is most intense in the lips and tongue in general paralysis,
and that th spee(,h resents,a drawling character, with hesitating
phonation, while consf%’él Qé%ental change w-ahmest-mvariable. A
similar (1lfﬁtlllt§; at least in aspect, is presented by some cases of
infantile brain disease, involving the motor cortex of both hemispheres}
There may be jerky inco-ordination of the arms, identical in aspect
with that of sclerosis, inco-ordination of the legs, and even a staccato
articulation. E&-Bt-h-yﬂ.lsy_(_ms‘l_i;;geul heemerrhage) or thrombosis in
The vetrs—ammd-(ifcomplete ) i the tongitudinal sinus, are the 1)101)&1)1‘“
W—mﬂm“béw The lesion 1n a case i which-the

atec a—bratrithiess at fifteen months amd~wltimately
?WM&%%WW& But however close
the resemblance, the history of such cases at once distinguishes them.
Lhe difficulty of Lh@-d«%&h—mysge.nhu%.a&-bhe first-glance, but
the—onset, or development—and—earefal—observation—of-the—several—
Ssynptoms-always-shows-the-nature-of-the-case. ™

The spastlc paraplegia that r¢sults from insular sclerosis in the
dorsal region of the spinal cord/ and secondary degeneration bel@w 18
not distinguishable from thap met with in other chromiec lesmns of
the same pmt,-l-&eludmg prinfary lateral sclerosis. But charagteristic
symptoms elsewhere usually appear. The distinction of / his dis-
seminated dorsal myelitié, described in the section on Pathology,
depenas on the same c;;‘usldelatlons but especially on the difference
in the course of the tyo diseases, the subacute development of the
paralysis in the dissefhinated inflammation.

Cases have been described by Westphal,* Leyden, and Langer,¥ in
which symptoms closely resembling those of insular sclerosis have
existed during life without any post-mortem lesion to which they could
be ascribed. There is much doubt as to the exact nature of such
cases, but they are too rare to be of much practical importance.

#Perhaps-—the greatest—real difficulty is presented by the cases in
which there is only fine tremor in the hands Wlth some weakness in
the legs. 'Lhe fact .LSn.Qeltalll that fhe tremor mcw“be combined with
the other symptomb @e&y _548), and that which-may-co-exist witl—=
1)10?§‘de}' may—also exist-alome. A carefu}ﬁﬁé—;e};eaief

* ¢ Archiv f. Psych.,” xiv, pp. 87 and 767.
+ ¢ Wien. med. Presse,” 1884, p. 698.
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search shoyld be made for any unequivocal symptoms, and the e will
often be fgund in the movements of the eyes,/ These cases aye most
common /in girls, even when genuine, an(l/they furnish
examples of the inevitable diagnos; fie problem;, th

£rom-Hysteria.—The difficulty —is occa&i%ed by—the—fact—that an
irregular tremor, occurring on movement only, is sometimes due to
hysteria. While resembling that of sclerosis in irregularity, it is
much smaller in range, and it is always accompanied by a tardiness of
muscular effort, if the—patient—is—desired to exert foree, and there 1s
the contraction of antagonistic muscles, described in the section on
hysteria, which is of so much diagnostic importance. "Fhe variatioms—
in_«thg%tﬂo_msy@mlﬂthe -other—indications described-inzthe ghapter—
on_* Hysterias—seldomteave Tealroom—for—a mistale.  ZAR ervor is
especially easy when actual symptoms of hysteria preceded the onset
of the disease, or occurred during its course, But hysterieal-tremor-
may-generate a hopeless prognosis, and distrgss equally causeless and
severTe. The*ﬂm@i&ihgcommon ones—angl can only be avoided
by the-custem,which-should be a habit, of ignoring any symptoms of
hysteria until after a thorough search for those of organic nature,

oferp —abevg. Nystagmus may be safely accepted as evidence
of more than hysteria, and this is one of the many maladies in which
the symptom is of great diagnostic value.¥

Proanosis.—The prognosis of insular sclerosis is exceedingly grave,
It depends chiefly on the observed tendency of the disease. Yet the
exceptions met with in most maladies are not unknown even in this
disease, and should prevent a prognosis absolutely bad. One patient,
who seemed unlikely to live many months, had improved at the end
of a year and a half so as to be able to walk several miles. In cases
in which there are periods of apparent arrest, the duration of life 1s
likely to be longer than in those in which the progress of the symptoms
is uniform. In the latter it is not probable that life will be pro-
longed for more than two years from the time at which the symptoms
are sufficiently distinet to permit the diagnosis to be made with
confidence. In the former the patient may live for several years,
but in all cases much depends on the amount of care that can be
given. The symptoms of greatest gravity are those of damage to
the nerves of the medulla oblongata, especially difficulty in swallowing.
The earlier such symptoms come on, the shorter is likely to be the

duration of life.

TrEarMENT.—Insular sclerosis is a malady for which, as its history
shows, little can be done. The primary overgrowth of the interstitial

% Nystagmus has been said to occur in hysteria, but the assertion is of very
doubtful truth./ In an extensive investigation into the distinction between these

ougues could not discern it in any case of hysteria (‘Nouv. Icon.

two diseases,
Salpétriere,’
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tissue resists therapeutical influences more than does the primary
degeneration of the nerve-elements. But it is probable that its causes
vary, and, if so, some forms may prove more amenable than the
majority. The treatment for the system-degenerations is that which
most deserves a frial in the insular form, especially the nervine tonics,
LoD LN
such as arsenic, /it ver, qumme, &c. The-hypodermicinjee—
tion of arsenic has been recommended by Eulenburg; but-the evidence
_ that this method of adniinistration-has a special influence is insufficient.
Oacasmn%lly these drugs seem to retard the progress—of—the disease,
but an arrest of its—progress is seldom lasting. Selanine;—im doses
of—2-gr, has been recommended by -Grassetas 1essemng> the_tremor.
Hydrop%thlc treatment, and the—use—of electricity a— various—£orms,
have been advocated in Germany, but their influence is exceedingly
doubtful. In the case of a peripheral palsy, such as that of the face,
due to sclerosis of the nerve, the question presents itself whether the
muscles should be subjected to electrical treatment. As a rule it is
not worth while to give the patient the pain and inconvenience of the
applications. The disease is so often progressive, that no recovery of
the nerve can be antlupated dience—electrical -treatment, however. — ——
prolonged;—ean—have no_ mﬂuence in modifying the condition, and—_
~there-is-not the same reason for applying it to the museles-that-exists.
An the-ease of -lesions from which the nerve-fibres-may-recayer. It is
of course desirable to maintain the patient’s general health in as good
condition as possible, and to avoid all depressing influences. In the

case of women, pregnancy is %épecially undesirable; the malady is apt
to make mrere rapid progress during the later period of pregnancy,
and sometimes after delivery. When more is known of the causes
and essential pathology of the disease in different cases, more rational
methods may brighten the therapeutic prospect { Are=e vy

/

D1rruse SCLEROSIS.

If the connective-tissue elements are increased through a con-
siderable area in any part of the brain, the sclerosis is said to be
‘“ diffuse,” in distinction from the small islets of the disseminated or
insular sclerosis just described. Diffuse induration may involve
either the white substance or the cortex, part or the whole of one
hemisphere or of “both, the cerebrum or the cerebellum. Sclerosis
may also be secondary to some other lesion, such as softening, the
evidence of which (as a cavity adjmeent) is stidl conspicuous ; but such
forms are not here considered. Two varieties must, however, be dis-
tinguished as fundamentally distinct,—those in which there is, and
those in which there is not, diminished bulk of the affected part. In
the latter, as a rule, the change may 1nvoyhge;§thc whltgsubstance 91]1}’
or the grey matter, or both, and the induration s primary ; in’ the
former the cortex is chiefly affected, sometimes with // secondary
mmplication of the deeper structures. In these cases diminu-
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ites what is called ¢ atrophy of the brain,” general
or partial, and it is often very difficult to say in which class the lesion
should be placed, and by which term it should be named, “ sclerosis”
or ‘“atrophy.” But it is-certain-that; in most cases-of-partial disease,
and in many in which the-affection-is general; unilateral-or-briateral,
the/infisénce causing atrophy is primary and the induration is
secondary, the result of the wasting of the nerve-elements which
entails the overgrowth of the interstitial tissue. Such sclerosis is
SRR connn(‘?} asa sgggnggury change. Scleroticinduration, for instance,
follows the/damage to the cortex produced by the meningeal hemor-
rhage that occurs during birth (see p. 433). It is a necessary conse-
quence of interstitial inflammation, however produced, and so is found
in the cortex, wheathis is diseased in cases of acquired infantile
hemiplegia, whether the primary processis venous thrombosis or acute
inflammation. If any inﬁ.ﬂéﬂ“éx causes a general arrest of the growth
and development of the cortex of the brain, it induces this combina-
tion of atrophy and sclerosis, the cortex being the part on which such
influences seem chiefly toact. This state may result from a concussion
of the brain in childhood, from an actual focal lesion, or from the
effect of severe and repeated epileptic fits. Butin all such conditions
we must regard the sclerosis as secondary and not primary, the first
effect being produced on the nerve-elements ; and the failure of their
nutrition or development entails an overgrowth of the neurogla, which
ultimately becomes firmex-than in some other conditions.

In the cases that may be regarded as primary sclerosis of the
brain there is little or no diminution in the size of the part, and
no indication of an affection of the nerve-elements to which the
increase of connective tissue is secondary. They differ, however, so
much in their features, causation, and symptoms, that 14 1s difficult to
classify them into definite forms until many 11101%3?%%4—1)%@1}%1‘1»@@1.,
_facts have been collected. In one group of cases, met with almost
e;(El‘usively in syphilitic children, there is induration of the grey
cortex, usually through considerable areas, sometimes confined to a
single convolution, rarely in small nodules.* The tint of the grey
matter is but little altered, but the change in its consistence is very
distinet to the touch. When this affection is of long duration
there may be a trifling diminution in the bulk of the part. Thexe )%««

odlicht thickening of the superjacent-pra-mater; but there 1s no —
arterial disease distinctly related to the affected region. Very rarely
the central grey matter has been the seat of such diffuse sclerosis.
/he microscope shows an increase in the neuroglia, and wasting of
| {he nerve- ML%Qlalwwlnthe sclerosis that-atterrds
cortieat-atrophy. The interstitial tissue has been found to present
the aspect of a finely granular network, and the axis-cylinders of
the included nerve-fibres have had a peculiar irregular outline.t
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# Tt is well described by Bury and Barlow, Tuke’s ¢ Dict. Psych. Med.,” ii, 1261.
4+ Schmaus, Virchow’s Archiv,” Bd. exiii.
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The white substance is not often the seat of sclerosis in congenital
syphilis, except in very severe and extensive cases ; and cortical sclerosis
seems to be equally rare 111 the acquired dlbease of adults. But I
have seén, in tlu&afﬁéﬁ,ctwn q diffuse induration of extensive tracts of
the centrum ovale of each hemisphere, @g_g;gaﬂ;ncrea,%dgwnsm%e&ce,
readily felt,—but with little change in aspect. }\ diffuse, atmast
univexrsal sclerosis has been observed in a~subjeetlf chronic alcohol-
ism, associated with induration of the kidneys and other parts.*
Lastly, areas of diffuse sclerosis have been found, in rare/ eases;
between and connecting the islets of the disseminated form, 1?% con-
dition that is perfectly consistent with the pathological swggestions
made-en-a-preceding-page-regarding -this-variety,

The symptoms of diffuse sclerosis have varied much in different
cases, so much indeed that its existence can only be guessed at—except,
perhaps, in some cases of congenital syphilis. In all cases of cortical
sclerosis in childhood, mental defect exists in proportion to the extent
and—when limited;—0 the seat,of the lesion. Every grade of c}efcct
down to profound idiocy, is dbserved. When the centml region is
affected, motor symptoms become conspicuous, loss of power on one
side or on both, convulsions, and especially contractures of the limbs
and spontaneous movements. In adults, the symptoms have been, on
the whole, similar, but have presented great variations. Hemiplegia,
contracture, attacks of clonic spasm or tremor, headache, giddiness,
vomiting, paroxysmal loss of consciousness, and slowness of speech,
have been met with,seme-frequently. —Amrong-thetatter, the attacksot
spontancous-meovement-have been thoughttobethie most characteristie—
(Strumpell).”

Much more must be ascertained regarding the affection before any
prognostic data can be obtained, or rules for treatment laid down,
beyond those indicated by its apparent causes, and such as are suited
for any chronic cerebral affection.

MILIARY SCLEROSIS.

The term “ miliary sclerosis” was first applied by Drs. Batty Tuke
and Rutherford to a lesion found by them in the white substance of
an atrophied cerebellar hemisphere in an insane patient. The lesion
was chiefly microscopie, and was only discovered after the brain had
been hardened. It consisted of minute spots of degeneration,in which
there was little evidence of a process deserving to be called ¢ sclerosis.”
The term has been since used by others to designate another micro-
scopic lesion, which was at first thought to be really pathological,
but has since been abundantly proved to be of artificial origin—an

# Striimpell, ¢ Arch. f. Psych.,” 1879.
+ See Westphal, ¢ Arch. f. Psych.,” viii; and Kelp, ¢ Deut. Arch. f. kl. Med.,’ x,
1872. Cases have also been recorded by Schule, Jolly, and F. Schulze.
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“artefact,” as such changes have been termed. The most common
appearance is that in minute areas the tissue remains unstained by
reagents, and presents a striking contrast to the well-stained vicinity,
On close inspection, however, the tissue-elements can be traced in the
unstained area; and it is evident that the difference between these
spots and the adjacent tissue is due to the absence of staining. This
appearance is chiefly seen when spirit has been employed in hardening.
The central organs ought never to be placed in spirit, at any rate,
after the first twenty-four hours. This is only one of many artificial
changes produced by spirit, which are often very puzzling to the
observer,

It 1s questionable whether the term “ miliary ” ought to be applied
to a purely microscopic lesion ; it is more accurately used to designate
changes resembling in size “miliary ” tubercle. Buab that there is a
form of sclerosis of the brain which is truly ‘““miliary?’ is evident
from one well-marked example that has come under my notice. In
this case, throughout both hemispheres of the brain, and in all parts
of them, the cortex contained minute reddish-grey spots at the junction
of the grey and white substance. In tint they were a little darker
than the darkest grey substance, and their aspect was exactly like
that of the morbid tissue in insular sclerosis, and equally distinet in
the recent state. In size they varied from that of a mustard seed, or
a little larger, to the smallest point visible ; large areas, one eighth of
an inch in length, were formed here and there by the coalescence of
the smaller spots. Their size and distribution are shown in Fig. 145, a.
None could be seen in the white substance of the hemisphere, but they
were found in the central ganglia, especially in the outer part of the
lenticular nucleus (8) and in the claustrum (¢). None were found
elsewhere in the brain, except two beneath the corpora quadrigemina.
Under the microscope the centre of the large areas consisted of a
delicate fibrous tissue with abundant spider-cells and small round
nucleated cells. In the fibrous tissue were small cavities, especially
at the periphery of the larger spots and throughout the smaller ones,
so that the tissue had a somewhat sponge-like aspect. No connection
could be traced between most-ef these areas and vessels, but-in places
a similar change, of spongy aspect, could be seen along the side of a
vessel, sometimes extending for a considerable distance. Thus there
Was-a-wasting~of-the-nerve-elements,-and-an-increase-in-the connective
tissue-in-the-affeeted areas.

I have not met with the record of any quite similar case, but an
analogous lesion has been observed in a few cases of general paralysis
of the insaue, invisible, however, in the recent condition.*

In my case there was no mental derangement. The patient was a
man aged fifty, and the first symptom was general weakness of the
limbs, accompanied with some rigidity and a few left-sided convulsive

* See Grieff, ¢ Archiv f. Psych.,” xiv, p. 287 ; and Simon, ib., Bd. ii.
VOL. II. 36
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attacks, beginning in the muscles of the shoulder. Then the speech
became * mumbling ”’ and unintelligible ; coma set in, and after a
few days of unconsciousness he died. He had also some cardiac

F1c. 145.—Miliary sclerosis of the brain. Sections, A, of the cortex, B, of the
left, and ¢, of the right lenticular nucleus and claustrum. The black dots
represent the size and distribution of the minute foci of sclerosis.

weakness, enlargement of the liver and spleen, and general anasarca
without albuminuria. The duration of the nervous symptoms was
about ten weeks. No cause for the disease could be traced, but he
had had constitutioual syphilis many years before.*

ASSOCIATED PALSY OF THE BULBAR NERVES.

It has been mentioned that, among the cranial nerves, we may
recognise two special groups, subserving associated functions and
liable to associated disease. Each group is motor: one comprehends
dthe nerves of the eyeball muscles, the associated palsy of which has
been described at p. T the other includes the nerves to the complex
series of muscles of the upper part and orifice of the respiratory and
alimentary passages—the mouth, fauces, pharynx, and larynx. These
arise from tracts of grey matter in the lowest part of the “middle
brain” and the junction of this with the spinal cord, the ¢ medulla
oblongata,” or ‘bulb.” The associated palsy of these * bulbar”
nerves has now to be considered. The most common form is due to
a degenerative process similar to that which occurs in the spinal cord.
But, as we have already seen, a similar paralysis may result from a
sudden lesion in the same part—sudden or “apoplectiform > bulbar
paralysis. It is sometimes termed the “acute” form, but there is

* Fuller details of this case will be found in the ¢ Lancet,” 1886, January 23rd,.
p. 145.
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also a rare variety due to acute inflammation of these structures, for

which the epithet ‘“acute” is needed. On account of the general

resemblance of the symptoms it will be convenient to mention the

symptoms of the acute and sudden forms in connection with the

common, chronic variety. As we shall see, disease of the nervef may

cause a like effect, and so also (although by a very different mechan-

ism) may disease of the two cerebral hemispheres. These forms
Lespeciatly-the latter), from thelll superficial likeness to bulbar disease,

but._essential difference from it, have been called * pseudo-bulbar

paralysis.”

The nerves, in the distribution of which the symptoms occur, are
the fibres of the facial for the lower part of the face, especially for the
orbicularis oris, the hypoglossal for the tongue, the spinal accessory
for the larynX/ and prebably—mise—for the palate, and the glosso-
pharyngeal or vagus for the pharynx. It deserves note that the
facial nerve occupies, as it were, an intermediate position between
the two nerve-groups above mentioned as liable to associated disease ;
it supplies, on the one hand, the muscle that closes the eyelids, and
on the other, that which closes the mouth. Bt The orbicularis
palpebrarum dees—mot—seemr—teo—be—veory- clmelvmssomteﬁ&y:iMe
@&Mhnmdﬁm_fmﬁ.mw suffer Wlth them:,/ fi disease of their
nuclei. s o eSS
PUL\auL —itis ouly a small part of these f@i"tﬁo‘rrﬁ*fm&—éees not-appa=—
renth S action in protecting the eyebatt—But the orbicularis
oris and the transverse muscles of the front of the tongue have a
functional association closer, perhaps, than any other two muscles in
the body equally distinct. Neither can be put in action without the
other {see-p—bornoter» The orbicularis is always involved in degene-
rative disease of the bypoglossal nucleus, and escapes in disease of
the chief nucleus of the facial, as in a case of acute atrophic
(“infantile ) paralysis in which the face was involved (see pp. 231
and 240).

The central connection of the chief parts that are affected in the
disease is well illustrated by the combination of paralysis of the
tongue, palate, and vocal cord that results from disease of the nerve-
roots on one side of the medulla (p. 307). In central disease of the
medulla the paralysis has the same distribution as in a lesion of the
nerve-roots, but it is almest-slways bilateral, and, in addition, the
pharynx is often, and the lips are always, paralysed. These escape in
disease of the roots, because the labial nerve-fibres, although they
seemb0 arise from cells in the medulla, ascend to the lower part of
the pons, which they leave by the facial trunk. The most charac-
teristic and complcte distribution is seen in the cases of chronic
degeneration in which the nerve-cells suffer according to their func-
tlonal Batafe” “The chief centres concerned lie, however, so near
together in the medulla, that random processes, such as softening or
heemorrhage, may damage them on both sides, and cause palsy of the
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same distribution as that which results from primary degeneration.
Hence all forms are included under the term “ bulbar paralysis,” but
only the chronic cases and the inflammatory form can be regarded as
constituting distinct maladies.

CHRONIC BULBAR PARALYSIS.

The chronic bulbar paralysis, the ‘labio-glosso-pharyngeal ” (or—
“Jarynceal”’) paralysis, was first described in 1859 by Du Mesnil,
and systematically by Duchenne in 1860, while this, like so. many of
Duchenne’s investigations, became widely known chiefly through the
lectures of Trousseau. The awkwardness of the descriptive name
given by him, led Wachsmuth, in 1864, to propose to call the disease
“ progressive bulbar paralysis,” a designation that has come into
general use. The dependence of the symptoms on degeneration of
the nuclei of the medulla was established especially by the labours of
Charcot’s pupils and of Leyden.

Causes.—The disease occurs chiefly in the second half of life,
although it is sometimes met with in middle life, and in a few
anomalous instances has developed in childhood, at seven, eight,
and ten, and occasionally in several children of the same family.*
But ﬁ%st of the sufferers have been between fifty and seventy
when the disease commenced. Males are rather more liable than
females. Direct inheritance is practically limited to rare cases in
which the affection forms part of progressive muscular atrophy,t
but indirect inheritance, shown by other related neuroses, may
often be traced. Moreover;—a—strange family disposition has beean..
observed in cases occurring-in-earlylife, It does not seem to be a
consequence of syphilis. Immediate causes can be traced in only a
minority of the cases; the most frequent are mental depresswn
and anx1ety (sometlmes combined with physical exhaustion, as in

irsteg-aretatron—through a grave and fataliHwess), exposure to cold,
debilitating influences, such as insufficient food, and injury, such as a
blow upon the back of the neck. Over-use of the muscles has been
supposed to be a rare cause; the symptoms developed rapidly in a
man after playing on th Cldl ionet for two whole nights, but the patient
at-the-same—tmre had been exposed to cold (Stein). In a consider-
able proportion of the cases, no cause, immediate or remote, can be
traced. H—is—not unlikely that many—ef-these will ultimately—be-

X 11u@n4-n-ﬂ-uen.c£ I bhave known the

cha,ra,cterlstlc form to follow lead-poisoning in advanced life, and

* At seven and eight, two sisters and a brother, the offspring of intemperate cousins,
Moty, Gaz.des Hop.,” 1889 ; at eight, Remak, ¢ Berl. Ges. de Psych.,” 1890; at eleven,
Hoffmann, ¢ Cent. f. Nervenkr.,” 1889 ; at twelve, Blumenthal, ¢ Inaug. Diss.,” Dorpat,
1884. Many supposed cases in early or middle life have been due to tumours.

t+ As in three cases in one family described by Bernhardt, an instance observed by
Berger, and one in old age (mother and daughter) by myself.
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alsq pa,ltlcﬂ bulbu paralysis to be—assoctated—with—partial nuclear.
ulmoplegia 1n-early-adulttifeas a lete sequel to diphtheria.*
The relatlon to progressive mubculcu atrophy has been already
mentioned. The bulbar disease is indeed part of the spinal affection,
the grey matter of the medulla undergoing the same degenerative
change as that of the spinal cord. Tastly, a limited acute nuclear
inflammation may be followed by slow degenerative extension.t

SymproMs.—The distribution of the symptoms,"{ndicated by the
name given to the disease by Duchenne, ha-s»b@errﬁ%re&éy—mentioned.
The lips, tongue, throat, and often the larynx, are paralysed on both _
sttem  The symptows are, so to speak, grouped about the tongue as
a centre, and it is in this organ that the earliest weakness is usually
manifested. In-a-few cases the dlstmch_p&alx_tu___s;mwwms_has.g
been preceded by some discomfort or pain at the back of the head.
The onset of definite sympteoms is gradual ; the-casesin—whieh—thexe
is @ Sudden_or even acute onset are-not-examples-of—this form. The
first symptom is generally a trifling indistinctness of speech, due to
imperfect articulation of those sounds in which the tongue is chiefly
concerned, the lingual consonants I, 7, #, and ¢, and afterwards s. The
commencing change in articulation is noticed only when the parts are
fatigued by use, and the patient may be conscious that fatigue is
produced with undue readiness. The early difficulty in articu-

lation is often ascribed to some dental imperfection, or to dentists’ a///é%,\,f{/@ Ly Mf%;/
/

pwldtrta—kcn to_lessen W. The tonoue
at first cgn still be protruded, although sometimes—not—so—far—as~

pormrak —ahd, there may—be a difficulty in bringing its tip firmly
against the roof of the mouth for the articulation of the linguo-pala-
tine consonants, as ¢ and d, while the continuous sibilant s can be
perfectly articulated. The lips become weak with or soon after the
tongue, and some difficulty in swallowing is often added ; the latter
may, indeed, be the earlt'?si;—sym.pt-@m, or it-may only come on after arti-
culation has become m¥ch impaired. In consequence of the weakness

of the lips the power of whistling is lost, and there develops a
difficulty in the pronunciation of the sounds in which the lips are
chiefly concerned, o, u, p, b,and m. The lipsare not brought together

so perfectly, or separated so promptly, as is necessary for the pro-
nunciation of the labial explosives, and hence b and p become m and v.
The WEUMBTEE‘%; exe.nt.ﬁd is o -eﬁﬁ'&-l-}y 1ess than tbe——panentM . a Wt_«aﬁ«
exen@}f«“ he tries. d—-perfeetly-by-a-des |

liberate effort when-the ha,mtual altleula,tlon is-very-imperfect. The

* In a case described by Stadthagen, diphtheria at four was followed by the
common paralysis of the palate, and this by wider symptoms of bulbar palsy. When
the patient came under observation, some years later, there still was paralysis of the
lips and palate, accompanied by weakness and contracture in the limbs (‘ Archiv f,
Kinderheilk.,” Bd. v).

+ Reinholdt, ¢ Arch. f. klin. Med.,” 1889.
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difficulty in speech is soon increased by the weakness of the palate,
which ceases to shut off the nasal cavity. Swallowing gradually
becomes difficult ; the weakening of the tongue impairs the first part
of the act of deglutition, that in which the food is rolled back into
the pharynx by the application of the tongue to the roof of the mouth ;
the paralysis of the palate permits the regurgitation of liquids into
the nose, and the weakening of the pharyngeal muscles further
interferes with the fnew&arent of the food.

As the paralysis increases, closure of the mouth becomes impossible,
the lower lip droops, and the muscles of the chin often become feeble.
The elevator of the upper lip and zygomatics either escape, or are so
much less affected thaun their labial oppounents, that the zygomatic
muscles undergo contracture, and a very pronounced naso-labial
furrow becomes a characteristic feature of the disease. Saliva dribbles
out of the open mouth, and the patient has to keep a handkerchief
constantly in his hand.j The tongue can no longer be protruded ;
only the tip can be projected over the lower teeth. Mastication is
difficult, because the tongue can no longer guide and keep the food
between the teeth. The palate may hang motionless, or it may still
be raised a little by the will. Articulate speech at last becomes 1m-
]30581])16 dlld the Olll) exm'essmn uunmnlng to the 'Il‘\fVJ'“f 1 ]a]‘vnweal
phonatlon slightly modulated and broken into the rhythm of form-
less syllfblev, the meaning of which can be h(udl_') more than
guessed at. Swallowing becomes more and more difficult. Semi-solids
are usually swallowed better than liquids, because there is less risk
of their escape into the nose or larynx, and better than solids, particles
of which are more apt to enter the larynx from the increasing weak-
ness of the epiglottidean muscles, which fail to reflect the epiglottis
during the act of deglutltmn The muscles of the vocal cords gene-
rally suffer nevo it not before,; the voice is low- pltched from the de-
fective approximation of the cords, and the cough is imperfect from
the feebleness of closure. At first—the-glottis may be-elosed-ontym-
BHE-Q. v mpts L., The laryngeal palsy rarely becomes
wmplete, d]l(]_ it is stlll rarer for the power of abduction to be specially
lost, common as abductor palsy is in some other forms of central de-
genel atlon me e;msee;;,.sabducm@u- completely lost-on-one

et sreserved—on-the—other— Thus in some cases the

pharvnx suﬁers in othels the larynx, but both are usually involved
in the later stage. The difference seems to correspond tosa difference
in the localisation of the afféction, according to the fuyetional relation
of the parts; in some cgges those for articulation ayd in others those
for deglutition being Apparently primarily invgfed. Since all the

% It is often thought that phere is an increase in the secretion of saliva, and
“ galivation ” is said to exist/but it is doubtful whether the amount is larger than
the normal. A pathologigal increase has been asserted very strongly by some
authors; Schulz supposed/ that, in one case under his care, the secretion was in-
creased to six times the/normal quantity.
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muscles concepfied and the structures related to thém are in great
part the samg in the two sets of cases, there is cofisiderable general
correspondepce in the symptoms and lesion.

There is no loss of sensibility in any of the affected parts, and taste
is unimpaired, but the reflex action in the throat, so active in health,
ultimately fails from the motor changes. The palate or fauces; awé-
~exzen the larynx, can be touched or tickled-without exciting the spasnr

~that—is-TIoTIIAlly producedy Sometimes this loss—ef—reflex—action—
precedes-the-other-symptoms-of the disease-(JKwishaber), It increases
very much the risk of the entrance of food into the larynx. But reflex
action is not invariably lost; Erb-twice found it preserved in-the
Wd l)h&tyux 1o a late stage of the disease >

Alterations of nutrition are chiefly visible in the tongue, fad its
condition varies much-in different cases, In some the organ is large
and broad throwshaut, although soft and flabby to the touch. In
other cases it is conspicuously wasted, and the surface is deeply
furrowed and wrinkled from the loss
of the muscular substance (Fig. 146).

In some cases the lips retain their

normal size; in others they are con-

spicuously thin. Electric irritability

is seldom much changed ; the muscles,

even when greatly wasted, may still

react to faradism with readiness.

Rarely, in rapid cases, there is loss :

of faradic and preservation of voltaic SodasaitB?

~observed-the Fic. 146.—Wasting of the tongue,
reaction to bl and maximum protrusion, in a case
of chronic bulbar paralysis.

-dic excitabilpfy is

“mal, of the dixed (or “mid dle’”)-form of reaction (see-vol—i-pr—

~ Symptoms of motor irritation, such as convulsion or spasm,
are absent, buit_choreiform twitchings may-oecur-on-an attempt—to
Sp@fﬂﬁ“f‘}ﬁe% due apparentty-to-the-influence of emotion—

Thus there appear to be two forms, one with wasting and loss of
the reflex action, the other with no wasting and sometimes with
distinct evidence of excess of muscle reflex action, at least so far as
the muscles of mastication are concerned. The occurrence of the
latter form cannot be doubted even when allowance is made for
the concealment of atrophy by fat. It is apparently analogous to the
spastic paralysis met with in the limbs, Not only may the « jaw-jerk”
be increased in this form, but I have ance seen a.distinct clonus jathe
museles-of _masticationobtained by depressfhy the jaw.

The intellectual faculties, as a rule, aré unimpaired. The only
alteration that is common is a curious emotional mobility; laughter
or tears are evoked by trifling causes, and the immobile face and un-
modulated tone may render the laughter strangely grotesque. But
the unhappy sufferer is painfully conscious of his state; and his
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distress is increased by the inability to express 1t, except by the
laryngeal gestures to which speech is reduced. His consciousness of
Timability “often renders—him-indisposed to make—evenam attempt-te—
express-himself: P, ‘ ol
< wmappéf&lys@',%s dfl'm)rmelltionecl, 1s often associated
J with progressive muscular atrophy in the limbs and trunk, accom-
panié\d, it may be, with the symptoms of lateral sclerosis of the cord.
Either the bulbar or spinal symptoms may lead the way, and dominate
the aspect of the case. Towards the close of a general progressive
atrophy the mouth and throat muscles ma suffer, or when these are
first and considerably affected, wasting’ may Show-ttselt 1 TES muscles.
of the limbs. Less commonly, bulbar paﬂb\‘alysis 1s associated with
spastic paralysis of the limbs and slight wasting ; lateral sclerosis is
then found after death, with only slight changes in the anterior horns.
Even in cases not accompanied by general atrophy, the paralysis may
spread beyond the muscles of the lips, tongue, and throat. The rare
implication of the muscles of the upper part of the face and of the
eyeballs has been mentioned.* Excessive frequency of the pulse (150
—160) is sometimes observed towards the close, and attacks of dys-
pucea have been met with from the extension of the degeneration to
the respiratory centre, which also, towards the close, seems to produce
cedema of the lungs, and to facilitate the low pneumonia produced by
the entrance of particles of food. M—is noteworthy that @ycosuria,
seems never to result from the de“géﬁemwe changes beneath :
of thefourth ventricle that constitute—this—disenso—This may—be
another-mstance-of the way in which funetional relation determines |
the-distribytion of the merbid—process. Occasionally the muscles of
mastication become weal, and the pterygoids, which-meve-the Jarwe
laterally, ave said to suffef first, and often-only (Ducheane).. Optic
nerve atrophy has been noted in very rare cases.+
Among the indirect effects of-the-disense are the weaknoss and
emaciation thatzesult from the imperfect supply of nourishment cem
sequent on the difficulty of swallowing, and the bronchitis thatTs—apt
tocbeset up-by the passage of particles of food into the air-passages.
The Course of the disease is progressive, although not uniformly
so. From time to time its progress—ic Tatarded, and it may seem
fofww@ﬂrqfnv even-for months (Qpldnn] fora year-o0r—s6), to be at
a standstill, Thef‘l}olf)ﬁgg thus excited are usually baseless, for the
hag Lad, drsease again’incregs ften-at-a-mere rapidrate. interenrrentds e s o .
malady which lessens attent’s—strensthaccelerates 20QTe8S
of the disease. But-the-eases—whichoceurin the first—half-of life
oeeasionally become-arrested-before reaching an extreme and danger=
ous-degree;-and-the-duration of this later stage may be indefinite;
The Causes of Death are gradual weakness from inanition ; broncho-

* Attention has lately been especially directed to it by Guinon and Parmentier,
¢ Nouv. Icon. de la Salpét.,” 1890 and 1891.
t Ritchie, ¢ Glasgow Med. Journ.,’ 1888; Robin; Galezowski (quoted by Ritchie).
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pneumonia, from the entrance of food into the air-passages; failure
of respiratory power from associated atrophy of the muscles of the
trunk, er the effects on lungs and heart fropr the extension of the
degeneration to the pneumogastric centres.

ParaOLOGY.—In the affected muscles there are changes similar to
those seen in progressive muscular atrophy of the limbs. The fibres
may present extensive granular and fatty degeneration, or may be
simply narrowed. TUsually some fibres are much affected, and others
but little, so that empty sarcolemma sheaths and normally striated
fibres may lie side by side. There is an increase of the nuclei of the
sheaths and of the interstitial tissue, and the latter may present an
abnormal accumulation of fat. Masses of reddish pigment, the pro-
duct of the degeneration of the fibres, lie between them. The nerve-
endings in the muscle are also degenerated. The motor nerve-trunks
are grey and soft, and the microscope shows degeneration of the nerve-
fibres and increase of the interstitial tissue.
The medulla oblongata itself generally appears normal to the naked
eye; rarely there is slight diminution in bulk. Theimportant-morbid b
Eppeatancesare 1'eVé’ﬁéTI"O‘Iﬂ'}"b'ymlicroscopiml examination, There— Sl rr >
mray-be—dtstinet atrophy of the fibres of the hypoglossal and other
nerves within the medulla. In the metes~nuclei, changes are found
similar to those presented by the grey mat elvg?f the cord in progres-,
sive muscular atrophy, There=is W'WS‘H@ b of/the nerve-cells, many
of—whielrtese. their I)l’OCCSSGS and—sheink, The interstitial tissue is
altered in various degree, and contains granule-corpuscles and other
products of the degeneration of the nerve-elements im—early cases; in
some instances there is a conspicuous increase in the connective.. hQuno &q X
’ Y1 .

%w ts; the vessels—may-be—increased in number and their.
s thickenéd. But cases vary remarkably in this respect: in

some, only a wasting of the nerve-cells can be discerned; while in
others the aspect is that of an actual interstitial inflammation, even
involving minute extravasations in the early stage,* and yet limited

to the motor nuclei. The variations suggest that there-are-parenehy-——
matous—and -interstitial forms:}— TFhis-differenee-may-explain—some——
faets-of-Hmitatiomor-irregularity-of the-symptoms.

Degeneration is often found in the anterior pyramids, just as the
pyramidal tracts are commonly degenerated in the corresponding
affection of the anterior cornua of the spinal cord, which so often co-
exists with the bulbar degeneration. In such combined cases the
sclerosis of the pyramidal fibres may be traced through the pons and
cerebral peduncles, When, as is commonly the case, there is mus-
cular atrophy elsewhere, the spinal cord presents corresponding
alterations in the grey and white substance. It is probable that, in
some cases of bulbar pamlys%the disease is confined to the pyramidal

*—Eisenlohr, * Arch.-f. Psych.,’ 1879, p. 34. y Y @&A//
+_Compare ‘ Acute-Polio-myelitis,”vol—. :
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fibres, as in cases of lateral sclerosis of the spinal cord causing spastic
paralysis.

The degeneration in the bulbar nuclei is constant and most consider-
able in the hypoglossal nucleus, next in the adjacent part of the nucleus
of the spinal accessory nerve, and it is usualiy found in less degree
in the nuclei of the vagus, seldom in the nucleus ambiguus or glosso-
pharyngeal, or in the motor nucleus of the fifth nerve, or in the
chief facial nucleus (fig. 36, p. 48). The-collections of small cells-in
front of and behind the hypoglossal-nucleus* usually-escape- De-
generation of some of the fibres of the raphe has been oeccasionaly—
noted at the level of the hypoglossal nucleus. CGonsiderable degene-
ration has been found-in-the-fibres of the *“loop " of-thefacial nerve,
_even when-the-eells-of-the-ehieffacial nucleus-were but little affected
—a-mysterious fact. The posterior longitudinal fibres may be normal
or partly degenerated% (in proportion, it is said, to the affection of the
hypoglossal nucleus)/; especially the longitudinal fibres suffer in the
inner part of the reticular formation which are supposed to continue
the anterior ground fibres of the cord. The degeneration is always
bilateral.

The grouping of the symptoms according to function makes it
practically certain that the—ineidemee—of the lesion is-determined.
by fumctiom—that—it- begins, as a rule, in the nerve-elements, and
follows their functional relations in its extension. The exact degene-
ration on which the paralysis of the orbicularis depends is the-most
obscure peint Lockhart Clarke believed that the—snrattcells above
<the hypoglossal-wereconnected with the facial-nerve, and thatt—was
their disease that causes the paralysis of-the lips. Tater researches
have failed-te-confirm this but it is highly probable that the orbicu-
lar fibres @b descend to the neighbourhood of the hypoglossal nucleus,
and may even arise from its cells (see p. 50); although it is impos-
sible to trace them among the many horizontal fibres of the reti-
cular formation, in which they plobably pass downwards, perhaps
reaching 1t by the raphe; into Ahis” many fibres of the facial nerve
may readdly y be traced at fhe upper—part-ofthe+Jeop4 The fibres
of the anterior pyramids and pyramidal tracts in the pons and crura
have been found degenerated, chiefly in the cases in which there has
also been atrophy or palsy of the limbs; the degeneration of the

> pyramids is then the rule (see vol. i, p. 490).

W oA Kemtie probability—has—been already—mentiomed that, as Duchenne
origieally maintained, there are two varieties, the thIOpth and the
paralytic ; and that, as already mentioned, in some of the cases without
obvious wasting, the primary disease is not in the motor cells, but
in the fibres that connect these with the cerebral hemispheres, er—a-

*_The former-is-often termed-“* Roller’s nucleus.”
~t-See-Muratoff, " CenmtrfsNervenk~1891;p-51d—

1 The tongue-and lips have been paralysed~tQgether and alone 01i‘ﬂ§:i\d€3, with

the reaction of degeneration (Grugia and Mattenc®I Arch. Ital. Mal. Nexy., 1887).
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the lower extremities of these fibres within-the-nuelei. —We have seenl
that thegpyramidal fibres may be degenerated, and thesy fibres are
homologous with those that ‘constitute the upward path from the 0"
naelei-to the cortex. Ir—cages—ip—which these fibres and 10t thee
~Huelei,-ave—diseasedy there showld| be no loss of reflex action, and we
have seen that, in some cases, the reflex action is preserved. More-
over—imsome—of—these—cases-there is-marked excess of myotatic irri-
tability in the muscles of mastication, even,as-we have also seen;-sQ
great—as_to permit a jaw-elonus-te-be-obtained—distinct evidence ot
the—degeneration—of—the—fibres of the-upper segment of the motor—
fractforthese-museles—(seevol. ;7 p20D= The other parts specially
paralysed do not permit this muscle reflex action to be tested. Thus
these cases wel] constitute the bulbar homologue of primary lateral
sclerosis of the cord.

Atrophic bulbar paralysis must be regarded as an affection prac-
tically identical with the progressive musaulm atrophy that is so
often associated with it. The difference between them depends only
on the seat of the morbid process, and not at all on its nature.* The
disease is a degeneration of the lower %@:ment -of _the motor path L for
the muscles affectedy and-in-some ca;es.ﬁ.: may, be a A&Jeoenel ation of
the-whele-path, upper and lower %€*H¢ﬁ-€-ﬁ°’(‘$ or. of the upper segment
alone, when there is no wasting. Although anaffection of the cortical
cells has not yet been found, it is highly probable, from the analogy
of progressive muscular atrophy. In-other eases; again, there maybe
a—combination-of—the—two_conditions analogous to those in which
atonic_atrophy in the hands is associated with tonic palsy in_the
upper arms (see-vol. 1, p. 480‘)—“

The r lat1d of the deuenemtw&-eha&ﬂ-&e to the function of the
affected” msmgns—w—the—&wﬂabu-twwf— the—symptomss
me-wl}.,—ef-ee’d*se means that a eestain common function is associated

with a common speetal susceptibility, o part of the ¢ to suffer

Ton in_character, and
tends—to—increase—to—de > ivegees on~ It is essentially a

defective vitality, nchy cunberance—of
Jifu Yané/t/m owth in the inter stltlal elements, W&Whﬁ@h is—seerrr & 4&&&"%/
o ~t] . pdine—a—degene nga;ewe—ﬁ-bw, The real

rmfl lhrmc sh mﬂ{]_g.] HwWays s be

_— N f\ﬁf\’\ﬁ\a\

Diagyosts.—The distribution of the palsy, its bilateral character,
its gradual onset and progressive course, separate the disease with
sufficient sharpness from most other maladies. The slow onset dis-
tinguishes it from acute lesions of the medulla, which may cause
the symptoms of similar character and distribution described in the

* The essential identity of the two diseases was first urged by Kussmaul (Volk-
mann’s ¢ Clin. Leet.,” No. 54, 1873).




b72 . "BRAIN.

next section. The chief difficulty is presented by organic diseases
of the medulla, which may also cause “ bulbar palsy” of slow onset.

18 eerrent-of ¥s a tumour in or outside the medulla, ora
narrowing of the foramen magnum by thickening of the bone or
enlargement of the odontoid process, damaging the bulb_by invasion
Orcompresston, or compressing the mnerve-roots; But the symptoms
thus produced seldom present the perfeet bilateral symmetry that
eharacterisey the degenerative affection. One side is affected first or
most, the difficulty of swallowing preponderates over the other sym-
ptoms, and the lips usually escape altogether— Moreover, Headache is
usual, and convulsions are occasionally-metwith:-

Tumours within the medulla sometimes give rise to greater diffi-
cuity, but the cases in which a growth acts on both sides in such an
equal manner as to cause Ja@pfectly symmetrical symptoms are excese
sively rarepand-there—are usually other indications 4o help the dia-
gnosis,—either thexe—are other indications of a tumour, or the
patient’(i»s—se—yeeé-tn%&e—t-@ renderg the degenerative disease hishly
improbable. Insular sclerosis, involving the medulla, is seldom so
symmetrical as to give rise to real difficulty, and there are always indi-
cations, in other parts, of the morbid process.

Chronic lesions in both cerebral hemispheres may cause symptoms
resembling those of bulbar palsy, constituting a chronic form of
¢ pseudo-bulbar paralysis.”” Although such an effect is far more
rarely produced by chronic than by acute lesions, it has been caused by
sy mmetrical sclerosis of the two hemispheres ; * Jhe chief distinctions
are atferded-dy a]ﬂgﬁgevelo])ment of symptofns first on one side and
then on the other affection of the limbs, as well as the face, in

distinct double hemiplegia, —-aﬂd-bx-eﬂrethsﬂnjﬁe-m@—mééeauw_af_the
nature of the morbid process. Reflex action is preserved in the
parts paralysed, and these are never wasted, but &Q(lng/‘fh/e’b:e points)
are not sufficient for the diagnosis, although they may be allowed
weight in support of other indications.

Proanosis.—In every case of gradual onset the prognosis is most
grave. The affection is s¢/progressive im-itstendengy, and the parts
affected are so important for life, that the disease ahmost-mvartably
leads to death. This is especially true of the senile form, and of that
which supervenes on spinal muscular atrophy. When the affection
begins in middle life, arrest may be regarded as a possible event, and
it is not improbable in the rare cases that come on in late childhood,
or follow some disease that has nerve-degeneration for its occasional
sequel. The possible cause, as well as the ehwioug course, must,
therefore, be considered in-theprognests:

TreEATMENT.—Although experience shows that we can scarcely
expect, in any case, that our treatment will have an appreciable influ-

* Jolly, ¢ Arch. f. Psych.,’ iii, 1872.

P
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ence on the disease, we may strive at least to retard its progress, and
employ such measures as, from their action on the nervous system, are
most likely to produce this effect. I¢{-isprobablethat €ases will Geca-
sionally be met with in which the morbid tendency is less strong than
it usually is, and in which treatment may have some influence. Ner-
vine tonics, quinine strychnine, arsenic, phosphorus, or nitrate of

silver may be given,' Q{ hypodermic injections of strychnia (4 gr.
we wwmwwe&—-a,Heeemmende& -for— promesswé‘ﬁ%ﬁ‘fa
ol W/ﬁe / atrophy (vol.—i;-p—49F)~Thelatter—is. especially indicated in the
tf on-senile forms. In-advanced cases I -have-kumown franswnt - /() (
plwnt to follow the 1n3egt1ngLst1 vehnta combined with- ‘ “‘}" . isial
stimulant doses of morphia (;5—3 gr.)., The power of swallowmrr“; y A 5'{
has been increased by this treatment, buté\lfmtunate]y the effect has \ 5 ‘
‘ éu not been—permanent. To lessen the flow of saliva, belladonna or
” ““”” atropine has been given, but seldom with effect.
f{ . M% Electricity has been extensively used, With-the-view-ofinfluencs
JfM.L MMA ing-the-morbid process—in—the-medulla; the voltaic-current has been / Fo ”[/M/Maq /
passed-from-one mastoid-proecess-to—theotirer,, In order to maintajn Uk Vo { ~ e
the nutrition pf the muscles, either faradismjor voltaism may be em-@ L , £ ‘
ployed, for they respond to either in the r ajorlty of cases. It may \_ 3 TM o, ae
be applied tb the tongue, lips, or pharyngk; to the last by yﬂacing UTponrse )
the positive/pole at the back of the neck, nd moving the oth¢r along »
the side ¢f the throat. Electrisation gf the sympathetic/has also
been usedl as a method of treatment, Yut is probably as dfstitute of
—rational-foundation-asit-eertainly is Of practical-effect. Inde '
result of all electrical treatment is most unsatisfactory.
_hour or twe-after-each-application-there may be a little-more power, .
but the-effeet-does-notlast. I have never observed distinct evidence
that electricity had the slightest influence on the course of the disease ﬂ—vu>£
in any one of many cases in which I have seen it used.
In all cases the feedl? of t}m patient demaw]s much care. Semi-
solid pulpy food can usuaﬁ%:, be-switlowed-berber thin liquids or solids.
When deglutition is impossible without-constant risk-of-the entranee
ofparticles-offood into-the-air-passages;-and-df prostrating and dis-
tressing paroxysms of choking, liquid food may be given by an ceso-
phageal tube, or by means of a eatheter or soft india-rubber tube
passed through the nose into the upper part of the cesophagus. The
food may be slowly poured into the tube through a small funnel,
the patient’s head being bent back. The only alternativeg-are_the
injeetton-of food—by-the-stomaeh-pumprer the less effectual method
of rectal feeding with peptonised food. The larynx has been opened
when the attacks of threatened suffocation were frequent and severe.

Chronic Bulbar Paralysis without Anatomical Changes, anomalous
and mysterious, has been occasionally met with. The cases have con-
formed, in general features and course, to the common degenerative
variety, but have deviated from this in some minor point. Palsy of
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lips, masseters, and pharynx was attended, in one case,* with only
slight weakness of the tongue, but with an amount of paralysis of
the intercostals that caused fatal dyspncea. No changes could be
discovered in the nerve.nuclei, and the hypothesis of chronic peri-
pheral neuritis naturally presents itself to the mind, but this was
excluded by Oppenheimt in a case in which the larynx, pharynx, and
tongue were paralysed. Degenerative changes in the lower part of
the cerebro-nuclear fibres may have escaped detection.f Moreover,
function may be abolished by changes in the nutrition of the nerve-
cells, that leave their aspect unaltered.

SUDDEN (APOPLECTIFORM) BULBAR PARALYSIs.

It has been already mentioned that various acute lesions of the
medulla cause symptoms in the region of the nerves implicated in
the degenerative form, and that these lesions generally differ from
the latter in the less regular grouping of the symptoms produced.
Occasionally a sudden lesion causes symptoms that are perfectly sym-
metrical, and correspond very closely to those of degeneration of the
bulbar nuclei. Most of the suﬂw have been advanced in life,
—at the period in Whlch ‘Me*n&-d?seagunm;ls common ; but this, (/- e @47(/ M WV{A Lo o
forrthms-slsoeemmet—with 1n—¥*0ﬂﬁ~o:e4~~pe}seﬁs as a result of blows 2ot A {,U/% A pnn 4_,47/\4‘,4,[‘,4 )s
and fd.llb on the head or neclx, o rphild i 1%—1u€~tmes whieh—may

'< the Lnsﬂ.,u_ly.md, g Aty a0 a W Y
c

nafrow-er-ecchrde—the—bramches»—Such disease mcty cause successive | M W*/ 454" . L
wwdden attacks, sometimes induced by depression of the gemexal @%MM‘/ M‘me?‘/ . ’ucéz//
treatth—or some influence that retards the circulation or 1»1‘01110‘[@
thrombosis. Fhis-is alsotrue-efAnother vexry rare mechanism, “embo-
lism, by which the vertebral may be closed Lowing to the-narrower
ealtbre—at its extremity), ¢4 its branches j=thelatter are commonly
saved from separate ocelusion by the angle at which they arise,
which makes the entrance of a plug difficult, though not impossible.
This arrangement, while it indisposes to eml)ollsm promotes throm-
bosis. Among Ghe% causes of thrombosis in this situation
wmust—be—placed chronic basal meningitis and its effects on the
artenesl// he onset of the paralysis is sudden and “apoplectiform,”
sometimes with giddiness and vomiting, usually without loss of
consciousness. The initial symptoms may be of wider range; there

¥ Dr. Li. E. Shaw, ¢ Brain,” 1890.

— ¢ Virchow’s-Archiv,” Bd. ¢viit.

I Compare vol. i, p. 440.

§ As in the case of a boy aged twelve, recorded by Schulz (¢ Neyfol, Centralbl.,’
1883, p. 99), in which bulbar pgpfalysis followed immediately a bJ6w on the back of
the neck, and increased considerably a day or two afterwards. /It is assumed that
there was traumatic heemorrhage, followed by secondary inflAmmation. Compare
a case of fatal traumatic/hz@morrhage recorded by Bochefonfaine, ¢ Arch. de Phys.;
1883, p. 160.

|| The po;?rl‘lity that thrombosis, found After death, may have been only a ter-

minal event #ust also be borne in mind
/ /
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may be weakness of the limbs or an affection of sensibility, usually
in the form of subjective sensations, rarely actual aneesthesia. Auay
of—the—symptems of a-lesion—ef—the—part—r po=exist, often only,
<for-a-ttme ; the m@}mptoms pass  away, leave a permanent
condition closely resembling that of tiiddegenerative form, but differ-
ing in the absence of a progressive tendency. For a time, indeed, (s M&/&\
improvement may—beToNSpivuowss—~the symptoms—lessen, and then
the condition becomes stationary or nearly so,fer-a-time whigh differs-
withthecausatimftoences.  As elsewhere, the symptoms ma,?"ncrease
for a few days, owing to inflammatory processes in the vicinity of the
most affected area. F;i}gtional disturbance (as spasm in the masEetel‘s)‘
has been observed té—preeede-or-attend the onset. In “seme cases,
after-atime, degenﬁrzttive changes supervene on the original acute
lesion, and the cas€ @ssumes a progressive character. Net-seldeni fhe
symptoms, zL]thougﬁ\bilthcml, m‘iﬁ\%symmetrical; but it is very rare
for them to be quite one-sided, as-in-a-ease-recorded-by-Hirt;iewdich
paralysis of oneveealeord-and-of-the corresponding side-of-the tongue :
cawme-on-suddentys—there-was wasting of the tongue with thereaction %A a % I A domd
of-degenerationr—Veryoften the symptoms;althouch-bilateral, wrs WL&/A‘, ANA ? 0/ 4“;4 s
<more or. lessirregular—in—distribution_and charvacter;—as—we-shotkl 9 I
dxpect-fromr—thenature-of-theircause. This feature is often prowni
nent and important ; there may be absolute inability to swallow, with

no paralysis of the tongue or face. When the onset & by several
successive attacks, each is usually slight, although one may be more
severe than the others.

As an eéample of this sudden form may be mentioned the case of

a man agéd-sixty-theae. At ﬁf—géﬁwe—h& had a slight attack of right
hemiplegia of ordinary type, without
affection of speech or of swallowing,
from which he recovered perfectly in
L the course of a few months. e
af C)B) weeks-before-being seen he suddenly
became unable to articulate, and had
great difficulty in swallowing. There=
Was—TT0—10SS0f “CORSEIOUS LS SummidHD
3l change-in-his cewditicn—had-occurred
Wiy, (s Whenhe came-mrderobservatione—tlis
Alah<s hy condition thems resembled perfectly
that of the progressive degenerative
form. His lower lip hung down;
saliva constantly dribbled from the A !
mouth. The tongue was broad, flabby,  Fie. 147.—Bulbar paralysis of sud-
and almost motionless, only the tip den onset, maximum protrusion
of the tongue.

could be brought over the lower teeth i
(see Fig. 147). The palate was flaccid, but could be raised a little.
Swallowing was very difficult, and attacks of choking were frequent.

*_Hirts<-Bertim-lelin. Wochenschrift,” 1885, No. 265
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The vocal cords could be brought together, although with little force,
so that no explosive cough was possible. He could still phonate,
atthough with little modula-t&en. There was nof the=strgirtest power
of articulation; attempts to speak resulted only in ‘“ah-ah-ab.”
Expression by writing was unimpaired. This-patiemtwas-seen—from
Mﬁﬁm}"&vr five years after the onset, sad his condition 1emamed
essentially unaltered. His=power—ef—swallowing varreds—som €
it beca/me less, and th%n under treatmept it 11111»10\'9(1 again, bt on
the whole the loss off articulation and ¢f swallowing, the parafysis of
11ps/£ncrue, and 14 an, were neither/ better nor worse at the end of
- s=thah-t) w - s from the—omset. There was
no wastmo and no loss of faradic 1111t‘1b111tv As in this case, the
museles involved are usually those supplled from the medulla
oblongata only, but <a—euwrtous—ease_has been recorded—by DiRon
Mann_in which there was-alse—seme paralysis of the muscles of
mmtlcmtmnﬁ QZ G din /WM vl o
The patholtogy ofthese Chses rosts. at-presentomtittieexaet-observa—
tion.—Ii-is probable that—tkey depend on softening from vascular
occlusion, situated~h or nea, the middle line, and,ata in the
cases with muscular wasting, Mamasseg the nuclei that are the seat
of degeneration in the prog)éssive form. The position of the lesion
in cases such as that detailed above, in which there is no wasting
and no loss of electrical irritability, i. e. no evidence of damage to the
. nuclei themselves, is=uneertain. It is probable; that, in many-eases,
m 4 the-lesion-is-juass above the nuclei, so as to damage the paths from
vu] the cerebral hemispheres, which, after descending with the pyramidal
fibres, certainly decussate near the nuclei, and would therefore be
liable to common damage from a single lesion in the middle line.
Thus, in a case described by Leyden, there was an area of softening
in the middle line, at the level of the olivary bodies.t+ When the one
vertebral artery is much smaller than its fellow, disease of the -latter
may damage both sides of the medulla.; But there is evidence that
bilateral symptoms sometimes result from a one-sided lesion. The {Jj/" A
functional connection between the nuclei of the two sides 1s exceed- 4 v,/( a nL " »«W M
ingly close; they-habitually act together—m=perfect equalityaml oty @y’ <
destruction—of these-en-one_side may-feor.a-time—interfere with~the / wf/" E/Léﬂ //’// M’/{ 7 { [
functien-of-their fellows on the other stde. In most cases gf the kind e (0 W% Al a Aty
the duration of/life has been short, and it may be that/the muscles
of the other side would ultimately have recovered. Yo opportunity
should be 1;/% of ‘ascertaining the exact nature of all“cases of sudden

% Dixon Mann, / Brain,” July, 1884, p. 244. It is very difficalt to explain this
direct combinatigh of symptoms except on the hypothesis of /double lesion. But
an assoclation indirect nature is conceivable, since the fungtions of chewing and
swallowing arg so constantly united.

+ Leyden, ¢ Arch. f. Psych.,” vii, p. 44.

1 The basilar may be, in effect, a continuation of one vertebral only, the other
ending in the posterior inferior cerebellar artery. :
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=onsety—whether—a—~microscopical _investigation—is—undertaleen—ex

ROt M
The Diagnosis of these cases presents little difficulty. The symptonrs e o

WmlM_hc medulla,_and the cases-imwhichthey 25 Z: 7/5/5/
: 1la Frietl epaamble -from the others Jtl"ﬁilen- le

%g{ 6{ / ( /A/(
form lests on the mode of onset, %&M&lk*lll““ﬁ’hé“‘ﬂﬁ?*cﬁse%m WWW

Jdheother. Ifasuddenincrease of the paralysis should occur in the steww (M/M
f01 m, the 1)1ece<hn<v S\'].l]ptOlllb distinguish 1t f10m the acute v&uetv

) e’gidt SYI- e ,aﬂ/(/
UA L Y ch > A A .2 AAA
ptoms may 1esult from very-shight-vasenlar—de o , on account /

of the proximity of important pzuts and ‘rhat shu htgwﬂw&% ‘
aent-semetimaes precedef the sudden attack) Xo e W/h TRVES
The chief diagnostic difficulty in connection with these cases is due
to the fact that the ¢ pseudo-bulbar paralysis”’ mentioned-en—:
may simulate very closely the symptoms of a sudden lesion of the
medulla.f. But, as a rule, the indications-of-a—leston-in-each cerebrab
hewmisphere-are—elear. "fl?ere are two distinct attacks, seareely—ever
simultareoms, and it is the second attack that leaves the paralysis of
the lips, tongue, and pharynx that simulates a lesion in the medulla.
In most cases of the kind the disease has been in the central ganglia,
especially in the lenticular nuclei; less commonly it has been in the
white substance, or in the lower part of the motor cortex, or in this
part on one side and in the central ganglia on the other. In.casesof
~this—nature; the"—dxagne.smnls,dnotglxﬂlpult if the observeris—awareof
—the-possibility 6f bulbar symptoms. A mueh greater difficulty exists
<f=the bulbar-symptoms follow a-simglte mpoptectiform se1z11re~=-_.I.11

SOIlJ&r]DSf‘dHf@%&lG&Qll“ occur. sunultaneoﬁsly I both h@mhph £

spondlng centre iy 'the other helmsphele, even for dd/y : t has beun

assumed that thg lenticular nucleus has a special rejation to the

processes of arficulation and deglutition,t an assumption which is

scarcely consistgnt with the frequency with which it fias been found

diseased withoit the occurrence of bulbar (or otherf symptoms. The

implication ofthe internal capsule is generally possible in lesions of

this nucleus. [/ Another hypothesis is that in casef of one-sided lesion :

there is an ejclusive relation of the affected fyhctions to one hemi- Y j

sphere, owilg to some congenital structural /peculiarity.f On the : aﬁ& / = :jzl/\q’ ,

/ S | A GL@W At

Berger, Jolly, Ross, and che;;}_./ w—/&/&/{, T 7 Cee2€2 ¢/ ONnAd
4 Ross, ¢ Brain,” July, 1882 J"Lr%,xﬁ 4(/ 4@7{0«/ 2, {P&,/M{

t_O. Berger, ¢ Breslauer Arztl. Zeitschr., 1884, [M/Ma/ y oL WV/\//W haue e

VOL. II. 37
' mfr, 0 ,Lﬂ 173 é'.e /
o I o A el e /,ng ‘/ém' A ' ’(7 /;'e/‘,/m %

e e clise 8

*_Cases—ofl thxa character _have been-deseribed by “F—Barlow, Joffroy, Lépine,
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other hand, it has begn held that undetected microscopical/lesions of
the medulla are the/real cause of the symptoms in thes¢ and many
other cases of pseydo-bulbar paralysis.* The certain fict is that we
have much still t6 learn by careful observation before/these cases of
unilateral diseage can be comprehended.

Besides the distinction oftemafforded by the mode of onset, pseudo-
bulbar paralysis is characterised by the slighter degree of the sym-
ptoms, and by the facts that the nutrition of the tongue is ummpaned
reflex action is undiminished, and there is n%ch nge in electrical irri-
tability. The larynx is seldom paralysed. tﬁﬂese negative charac-

/
teristics bang sometimes present when the {esion is in the medulla, ¢ /bas
their diagnostic value is not absolute. The fact that a second lesion

may occur in the medulla must also be borne in mind, ard—must—
occasionally lessen—even—the—meoderate—au ount _of confidence with >

Pro gnosis. —Sudden choplectlform bulbar paralysis 111volves much
danger to life in the early stage of the disease, but the subsequent
plogn051s is less grave than in the chromc degenelatlve form.

‘ ,@ccursw“s/gmecfégg?’el entnely In
othels, s € o%e, little” or no power returns in the
palalysed 1>a1ts The only 0'111(16 as to the probable course of the sym-
ptoms is that afforded by the condition of the patient when the acute
stage has passed. If, at the end of a month, there is no sign of im-
provement, and-there-1s a. considerable—degree—of—paralysis, it is
improbable t}n%luc 1mprovement wiH—ensue. But the further
forecast must dépend on the nature of the lesion and-on-the-indica—
tions-avattablewhich have been considered-in-the gemerat-necount-of
swelr—testons. ~Then,—f-+the-evidence points, as it_often—dees; 10

] hoasls,ﬂthemd&nger of a recurrence will be less,.
ze_of influences favouring thrembosis, or-their.
= uch as may be obviated by suitable-measuses. The
malady is only a local mstance “of the disease already considered.

The Treatment of this form illustrates the fact just mentioned ; ‘
is essentially that of acute softening from vascular occlusion, as & "
described M&d—mp&ge The general management of
the case, in regard to feeding, &c., is the same as in the degenerative
variety.

AcuTE INFLAMMATORY BULBAR PARALYSIS

(Por1o-myYELITIS BULBI).

The term “acute bulbar paralysis” is commonly applied to the
sudden form described in the last section, but is needed for a third
variety, to which alone it is strictly applicable, in which the symptoms

——#—Qppenteinrord-Siemertng, 59t VersanrDeut. Aerzt.,” 1886. T
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develop, not suddenly, in a few minutes, but acutely, in a few days.

The mode of onset is that which is characteristic of acute inflammation,

and that this is actually the lesion has been proved by several cases.

In one observed by Etter,* a boy, aged fifteen, was taken ill with head-

ache and vomiting, discomfort in the throat, difficulty in swallowing,

and fever. In the course of the first week there developed bilateral
paralysis of the face, accompanied by palsy of the tongue, greatest on
the left side, paralysis of the palate, and of the left sixth nerve.

Death-resulted from pneumonia on the tenth day. Th@post mox ‘san

and.microscopieal-examinatipns revealed bdhny myelitic foll i tH8 "

medulla, symmetrical on the-tio sides, but greater on the left They
involved the left sixth nucleus, the left facial nerve within the pons,
and the right facial nucleus, the left hypoglossal nucleus and the
right hypoglossal fibres, and the accessory nucleus on each side, the
motor part of the vagus nucleus on each side, and many cells and
fibres in the tegmental region of the lower part of the pons, Phe-
focr-of-inflammation in the accessory nuclei could-be-traced down the
cord as far as the fourth cervical nerves. Such a lesion is evidently s
{Iose}y~:allalegws to that which, in the spinal cord, causes acute
; jophlc paralysis. , We-haveseen<(p.1949-that-a-similarinflammation,-
fW mﬁ;nmlve the=mdeleiof the ocular nerves in the upper-part of the

“'&Hpﬁ; Fhe-distribution in this-case is-that which-has-been fouud-m

vihe tew others investigated, but-the-glosso- })11&1)]1106&1 nuclei may also

¢ suffer. Phe-inflammation s sometimes_irregular in its distribution

m~the-nuclei, and-in one case it caused-paralysis-of all-parts of the

; facer Hence this affection has been termed ¢ acute inferior nuclear
inflammation.” 2 21 C

Its causes are as-little L—n@mas are. th.o,,se of the snmlar m&umna-
tion of grey matter in other parts, ,

The character of the changes seen with the microscope depends on
the acuteness of the inflammation, varying from destruction of the
nerve-elements and leucocytal aggregations or minute cavities of dis-
integration, to mere change of form aund aspect of the nerve-cells,
“ cloudy swelling,” loss of the processes, and ultimate shrinkage into
small angular bodies. The increased interstitial tissue may present
conspicuous spider-cells and the other—features—deseribed—ir—the
account of analogous affections.

It is possible that similar symptoms are sometimes due to a peri-
pheral neuritis of the bulbar nerves. Disease elsewhere prepares us
for a similar suseeptibility of the motor-cells_and their nerve-endings
to.morbid influenees;~which-may-act-generally-on-one, occasionally on =
the-ether;-owing-to some slight difference in nature. But such acute
peripheral bulbar neuritis has hitherto only been met with as part of
a more general affection ofsthe-eranial nerves, such as existed in a case
described by Eisenlohr,t in which there were hamorrhages in nearly

;m

* ¢ Corresp.-Bl. f. Schweizer Aerzte,” 1882, No. 24.
+ ¢ Arch. f. Psych.,” ix.
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all the cranial nerves. Bulbar palsy was the predominant symptom,
bat-included all parts—ef—the—-face; the -metorfifth was also.
wealkened:

The treatment of this affection must be that of other forms of acute
inflammation of the brain.

ATROPHY OF THE BRAIN.

The whole or part of the brain may be below the normal size. In
general atrophy the texture of the brain is normal ; the whole brain
is small, and the skull is also small (microcephaly). Little is known
of the causes of this condition, whether the small size of the brain is
the cause of the small size of the skull, or the reverse. The condition
is generally associated with a high degree of mental defect of long
duration, %W—dﬂﬁﬁﬁmnrﬂte—sﬁe-e#eﬁeﬁ?‘i isphe

,___.hm,uwtlmm met with in L]u@klmh*‘pro‘b bly-conmected wit w1th

In partial atrophy of the brain, 2 pmrt 1s~undulv small irpropor.,
tion to the Test. 'The part so atfecterl is usually changedin-strueture,
$—is firmer than normal—Iless firm only in rare cases of uncertain
nature. It contains more connective tissue and fewer nerve-elements.
Sueh-seleroticinduration involvesadifficulty as to the classification-of

“Yhetestom, asalre ready mrentioned (p=Ssr). Almost any part of the brain
may be thus smaller than normal—the whole of one cerebral hemi-
sphere, or only part of it, seldom beth—hemispheres the central
ganglia on one side, the pons, or the cerebellum. Atrophy of the
cerebellum may involve the whole or only one hemisphere, or both
hemispheres middle lobe being normal. Wren-the \\«:lwl@-c;-f—eﬁe
‘verebralhemrsphere—is_atrophied, one part i atfected
~than--the-1est™ Several parts of the brain are frcqllently atrophied
together, in a manner that shows . cansal relation, dependingen a
structural connection, in—eensequence—of which the atrophy—ef—ome
part entails that-ef—the—ethar. Thus atrophy of the whole of one
cerebral hemisphere is usually associated with atrophy of the opposite
cerebellar hemisphere. The lajter may be associated with atrophy of
the opposne cmpm striatunt Wrbro At the-rest-of—the hemisphaye, and

also with a: y of the oppomtc olivary body

Me—ﬁe&—ﬂ-l-lay—eldum The—parts _concerned in vision—msy—=hme
wus marked out by separate wasting (see p—). The arteries mwag. @1t @l e eg et 4 14
share-the~diminution in size without pwwntmo any special disease, o

Pdlthtl dtl()l)h\ of the brain is probably in most cases acquired, 2/ f.g/hwrpy-x,x ba afle au{l:u»\/
—s-ctearTmmeassdnstances in-which it s attended-wath symptoms
Hmrt commenc during the first years of life. In some of_these

cases the lesion dates from birth, and the change in the brain is the
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result of its compression by local meningeal haemo1'rha,gézsge~»p;-H-S}-.
In other instances the lesion occurs during infancy, and is accompanied
by ¢ infantile hemiplegia,” in- theaﬁee@thﬁr“of“whmﬁ"f‘ﬁ"“ééﬁ)—w-&l—b
fownd—some evidence as to the nature of the disease. In $aif3 cases,
agaln, it is probable that an attack of meningitis was the cause .gothw
hemispheres may suffer feom-this—catse, and-also-imthe cases ofimem
—geal hewmerrhage—durimg—hirth. In all varieties, the local atrophy is
often accompamed by a general dnnmullon 1n size of the hemisphere,
we-bo-t. csts—betweeT aH-parts,and-tq
the eﬁect of cnmd-e%le dcmmue to one part ef~the—growing-braa
on the development of the rest. With—onlylocal a ~atrophy—of_thg
supexrior pavietat-tebule,one ]191]]1S‘[)1]Lle eﬂm&ﬂi‘hﬁ‘m&b@eﬁ-—ﬁe@d—_
Paltnl atroph\ of the brain may also Llevelcvp-&frrmw intra-uterine
life] Itf-mary—b found pxesent at the time of birth. In some cases it
is-perhaps due to intra-uterine disease similar 4n—eheraecter to that ,/
; which, after birth, has similar consequencess More freq y_the
e Vi atrophy is such that it uwpa}celv be thus e\plmnul} Atrophy of
‘ the cerebellum’ 1&-}}1@1»%«’5—1—%1-&@14&1}1 tbese.ﬁawmthmrwatmphy‘of—mw
—cerebral hemisphese Sometimes Hoth cerebellar 11e11115phe1‘es?.£é.‘?:€éry
small, and the middle lobe is of normal size. It is very difficult to
explain this condition on the supposition of any intra-uterine morbid
process ; it would seem rather to be conuected with the entire absence
of the cerebellum sometimes observed, Ehicis apparently due to some
perversion—or defect of-the—process of developmenty the—ecause—ots
<this is praetically unknown, but we are probebty-safeimaseribing Tt
ta_a.positive-germinal detect.
The symptoms that attend atrophy of the brain vary much. Mental
defect is the most constant, and usually amounts to idiocy. emi-
plegia and epileptic fits B TAS ac@omlntnv atrophy of one terebral
hemisphere. Bilateral weakness, with athetoid movements and
inco-ordination, may attend bilateral atrophy, such as is due to diffi-
cult birth and meningeal hseemorrhage compressing the cortex. <Fa~
SNy CASES, MoOWever; Tt-is-eertainly-incorrect-to-regand fhaersymptoms at  “U2u V§
-as-thredirecteansequences of the diminished-size-of-the-convohrtioms ; ,.
threy=re the result of the disease which has atss caused the atrophy,—22fhe y thhaw o Ve
“the-local-atrophy-direetly-the—shghter—general-atrophy-of the homm “
sphere, which is often present, indirectly, by cliecking its—growtho
In atrophy of the e whole of the cerebellum, unsteadiness has been Y o o ”/)
observed—simtar—te—that which results from disease of the middle, \4/ y
lobe_<¥¥hen only the hemispheres have been affected, there have
sometimes been no motor symptomsy %mt in some cases there gyas 7
intellectual defect. s Atrophy of one hemisphere of the cerebellum has
also been found When—no symptoms, that could be ascribed to it, were_
Present-during-tite.

Senile Atrophy.—In old age the brain wastes, like many other organs,

NG

* Yraser; < Glasgow-Med-~Journ.,” 1880,
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and becomes smaller and firmer. The amount of fluid in the ventricles
and on the surface is increased in proportion to the lessened bulk of
the brain. This natural jncrease of fluid was formerly regarded
as pathological, andl j\ mysterious death was ascribed to **serous
apoplexy ”—a purely imaginary lesion, not' yet quite forgotten. But
this wasting of the brain is commonly attended by no symptoms.
Senile mental failure is often ascribed to if, but, since it may exist
in considerable degree without the %hgh&éﬁs{‘aﬁeﬁﬁluﬂe%&%
should be-ebserved-in-attributing-toit-any-mentat—changethat may —

HYPERTROPHY OF THE BRAIN.

Under the name ¢ hypertrophy of the brain” a condition has been
described in which the brain is of abnormal size. Sometimes it has
been found also to be of distinctly abnormal weight, but the wide
rariations in the weight of the brain under normal conditions render
this criterion decisive only in extreme cases.* The size of the brain

in relation to the size of the skull is the feature that has attracted
most attention. If the condition develops before the bones have
united, the skull is said to undergo enlargement similar to that of
hydrocephalus. If the sutures have been closed, the convolutions are
compressed and pale ; and when the brain has been removed, it cannot
be replaced in the cranial cavity—a feature which, since the days of
Morgagni, has attracted attention, perbaps more than it deserves. In
all cases the ventricles are empty ; their walls are pressed together, and
the vessels of the brain contain little blood.

Decisive examples of this state are extremely rare; there are few
satisfactory observations on the minute structure of the enlarged
organ, and we do not therefore know whether this is the same in all
cases. In some, an increase in the neuroglia has been found, and has
been regarded as the cause of the enlargement (VHrchow;—Tuke, im
an-anuswal case-t-which the enlargement was-eonfined-to-one henye
sphere)y In other cases no increase in the connective tissue could
be found.

Such enlargement of the brain has been met with chiefly under
three conditions. (1) In very young children soon after birth. It is
in these that the hydrocephaloid enlargement of the head has been

* The weight and size of the brain differ according to age and stature, but even
thus tested the variations are great. Proportion to absolute body-weight has also
been taken as a guide, but it is not to be relied on, since the body-weight varies in
each direction, that of obesity and emaciation, irrespective of stature. If the body-
weight is taken as a term of comparison it should be the average for each age and
stature.
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described. (2) Towards the end of the first year of life, in associa-
tion with rickets. It may be that, the closure of the skull being
retarded, the brain attains an abnormal size in consequence of the
deficiency of the mechanical restraint that should be furnished by the
skull when its bones unite. It has been thought that the enlargement
of the brain increases the size of the skull, but the shape of this is
that characteristic of rickets, and the size may be due to the double
influence of abnormal ossification, and the enlargement of the brain.
(3) An increase in size hasbeen occasionally observed in older children
and even in adults, but of its nature very little is known.

Of the causes of this condition ounly two facts can be regarded as
established : first, that it has been occasionally observed in families;
secondly, the relation to rickets already described.

The symptoms that it produces are very uncertain. The form that
occurs soon after birth and causes enlargement of the head is said to
be attended by nervous symptoms almost identical with those of
chronic hydrocephalus, so that the distinction of the two is practically
impossible. It is doubtful whether the rickety enlargement causes
any symptoms. We are not justified in referring to it the laryngeal
spasm or general convulsions or mental backwardness of rickety
children, since these may be present when there is no enlargement of
the brain.

Even more doubt exists as to the symptoms of the form that has
been met with at a later age. In some cases it has apparently caused
none. In others, acute cerebral symptoms, resembling meningitis,
have occurred, and have run a rapid course, ending in death. The
evidence of a connection between the enlargement of the brain, which.
was regarded as chromic, and the acute symptoms is not satisfactory,
and no explanation-of the-supposed—conneetion—has—been—attempted:
The condition seems never to have been recognised during life, and
nothing is known of its treatment.

The so-called hypertrophy of a small part of the brain, as of certain
convolutions, or of the pons Varolii, has probably been always due to
an infiltrating growth (see p. 495).

From what has been said, it is clear that the pathology of enlarge-
ment of the brain needs fresh study in the light of future investi-
gation. Moreover, the common tendency to speak of the enlargement
caused by overgrowth of connective tissue as “ hypertrophy” of an
organ, is an inexact use of the word, which, when applied to an organ
without qualification, should designate only an enlargement chiefly
due to an overgrowth of the elements on which the function of the
organ depends.
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HYDROCEPHALUS.

Hydrocephalus, or dropsy of the brain, consists in an accumulation
of fluid within the skull, either in the subdural space (external hydro-
cephalus) or within the ventricles (internal hydrocephalus). It may
be acute or chronie, the result of other morbid processes that are con-
spicuous (* secondary form ’’), or the consequence of a process that is
chiefly manifested by this effect (so-called * primary form ).

Acure HYDROCEPHALUS.

The only known cause of actually acute hydrocephalus is menin-
gitis. This, in all forms, may be attended by effusion of fluid in the
subdural space or into the ventricles. The latter, for instance, occurs
in four fifths of the cases of tubercular meningitis. Hence the term
“acute hydrocephalug” was for a long time the common designation
for meningitis. @hke@xternal effusion isthe direct result of the inflam-
mation of the pia mater, and the internal effusion is probably also the
result of inflammation of the choroid plexuses and velum interpositum,
perbhaps also of the lining membrane of the ventricle.

In some cases, however, the effusion into the ventricles is the only
pathological change in an affection of acute and febrile course. The
external meninges are healthy ; the choroid plexuses may be the seat
of distinet inflammatory changes, and the lining membrane of the
ventricles may be finely granular; the adjacent brain tissue is softened,
and the brain-substance and convolutions are compressed. There is
no indication of any processes of which the effusion could be a
mechanical consequence, such as is an occasional cause of chronic
hydrocephalus. The symptoms during life are those of an acute
inflammatory disease, and resemble very closely those of tubercular
meningitis. Hence it is commonly assumed that they are due to a
ventricular meningitis, affecting chiefly the choroid plexuses, and
eaustrg an apundant effasion of serum.  Adthough-the pathologyot~

the_cases-rs-obsrmrs, no better explanation has yet been given.

CurOoNIC HYDROCEPHALUS.

ExTErNAL CHRONIC HYDROCEPHALUS.— Whenever there is wasting
of the brain, there is increase of the subarachnoid fluid to occupy the
spaceleft. This is a common senile condition. Of the same character
is the accumulation of fluid met with in some cases of arrested deve-
lopment, in which the brain is small and does not fill the cranial
cavity.
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In other cases, without the brain being smaller than normal, there
is aCongenital excess in the amount of fluid in the subdural space,
and this expands the skull. The expansion may be so great as to
prevent the child being born alive. If birth is survived, the head
rapidly increases in size, and is of the same shape as in the internal
hydrocephalus, to be immediately described. Post mortem, the excess
of fluid is the only morbid condition. There is no change in -the
membranes, and the origin of the condition is not known. It isusually
attended by symptoms similar to those of internal effusion, haviug a
similar course. Caries of the bone of the skull, in such cases, has
occasionaliy permitted the escape of the effusion.

External hydrocephalus is sometimes ‘sacculated,” i. e. limited
to a certain region by adhesions between the dura and pia mater.
This condition is, in effect, a meningeal cyst. Its position may be
over part of one cerebral hemisphere or beneath the tentorium. If
there 1s enlargement of the skull, this is correspondingly unsymine-
trical. The brain may be compressed opposite the seat of the effusion,
and corresponding local symptoms may result. These cases doubtless
arise from inflammation, and their course may be varied by inter-
current attacks of a meningitic character.

CuronNic INTERNAL HyDROCEPHALUS may be either congenital or
acquired.
Congenital Internal Hydrocephalus develops in utero, and may cause

such enlargement of the head as to prevent birth until the fluid is let
out; or it may be moderate at the time of birth, and afterwards
rapidly increase. The .causes and pathological mechanism are prac-
tically unknown. It has been ascribed to maternal gxief—er—other
emotion, but on no reasonable grounds, and also to injury of the
feetus by falls, &c.,—an influence which is at least intelligible. A
connection has been suppeosed to exist between utérine disease and
hydrocephalus, and has been explained hypothetically, but it has yet
to be proved. There is, however, no doubt that a tendency to the
occurrence of feetal hydrocephalus sometimes runs in families, and that
more than one child may be affected in succession.

Sometimes all the ventricles are distended ; more often the fourth
ventricle suffers little, even when there is no obstruction in the
aqueduct of Sylvius. In such a case the aqueduct may be funnel-
shaped, dilated towards the enlarged third ventricle, If the disten-
sion is confined to one or both lateral ventricles, there is some obstruc-
tion at the foramen of Monro (see further, wim®y ¢ Acquired Hydro-
cephalus ””). The fluid is usually clear, of low specific gravity, 1001
—1009, and contains a small and variable amount of albumen, some
chloride of sodium, and sometimes urea, cholesterin, and other sub-
stances in small quantity. The amount of liquid varies according to
the degree of the disease, and has been as much as twenty-seven
pounds. In proportion to its quantity, the substance of the cerebral
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hemispheres is compressed, and thinned by extension and wasting,
especially the white substance, and, it is—said;—the- eal,lﬁsalm.ﬁbpes_*_
lh_g._&gl}m ~cattoswm—is_displaced—upwards,—and—if the eraniuwm
_is enlarged;—the—hemisphere extends further—forwards, backwards;—

’

- upwards,and-outwards thewmrnesmal. The cerebral substance may be
reduced to a layer only a few millimetres thick, constituting the thin
wall of a vast cavity. Insucha case,all traces of the convolutions and
sulei may have disappeared, and even the basal ganglia may be almost
unrecognisable. More often indications of the sulci can be traced, and
the compressed basal ganglia lie at the bottom of the sac. The cranium
is enlarged in proportion to the amount of effusion, and the bones of
the skull are thin. The falx is necessarily stretched, and_its—edge

Horme-a—targer—eurve—than-normal—the extension of-its edge raises
the anterior part of the tentorium. Hence the subtentorial space is
increased in size, and is not completelty-fittedbythe cerebellum, the
intervalbeine occcupied by liquid, and sometimes by loose connective
tissue. Otherwise the membranes are normal. The choroid plexus
may be thickened, as if from old inflammation. The lining membrane
of the ventricles is often finely granular qn the susfaee, and is some-
times thickened.

The external enlargement of the skull is very conspicuous and
characteristic, and rapidly increases after birth. The fontanelles be-
come very large, and bulge ; at the sutures, the bones Are widely sepa-

rated. The cranium has a rounded shape, and beocomes dispropor-
tionately large in comparison with the face. The disparity is increased
by the projection of the frontal pm:efﬂ—thevskuuhaﬁmiital—
pl@lﬁﬁ_ll&&:e—%&—@bhq&e—dﬁ-ee{wqraml the eyes are directed downwards
and partially covered by the lower eyelids. If the child lives, the head
may attain an enormous sizg; in one case, at sixteen months old,

*v—v.wl-

the circumference was 1 . The symptoms vary much.
There is usually considerable mental defect, often—amountimg—to
idiocy, The limbs are weak ; convulsions and various contractures
are frequent ; eccasionallyfebrile-attacks “OC’CTI‘I"&'t'feﬁﬂéﬁ"by‘VOlﬁ-ltuJ@
The head is supported with difficulty, on account both of its weight
and of the muscular weakness. The eyeballs are often rolled from
side to side, and their axes may not correspond. The skin of the head
is thin, and the hair scanty. In extreme cases, blindness occurs, and
the ophthalmoscope shows optic nerve atrophy, produced by the
stretching of the nerve, or by the compression of the chiasma. In con-
genital cases, the rapid increase of the disease usually causes death in
the second or third month of life, by marasmus, convulsions, or coma.
Occasionally the morbid process becomes arrested, and the patient may
Iive on to adult life and even toold-age. It is said that the fluid is
sometimes gradually absorbed. Ossification of the bones may pro-
gress, and is usually completed by the development of ¢ Wormian
bones” within the sutures. If the disease is considerable in degree,
*<Anton, - Wien:med. Jahrb>-1888,
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the mental and motor symptoms usually continue in some degree
through life—mental weakness, often with irritability of temper, epi-
leptic fits, muscular weakness, and contractures.

Acquired Chronic Internal Hydrocephalus may be (1) secondary to
a lesion that produces the effusion mechanically ; (2) consecutive to
an attack of meningitis ; (3) of apparently primary origin.

Secondary Mechanical Form.— Whytt pointed out in the last century
that any obstruction of the veins of Galen, hindering the return
of blood from the intra-ventricular vessels, causes effusion into the
ventricles, which may reach an extreme degree. The most common
cause is an adjacent tumour,, But an obstruction to the passage of
fluid out of the ventricles is 5 ‘/iﬁgchanical cause, commonly co-
existing with the pressure on the veins, and more certainly effective
when it acts alone. The fluid normally escapes by the openings in
the membrane closing the fourth ventricle, the foramen of Magendie
in the middle line, and the openings, one on each side, behind the
roots of the glosso-pharyngeal nerve, first described by Mierzejewski.
These may be occlpded by meningitis, and then all the ventricles
become distended. f/the passage from the third to the fourth ventricles
is closed, only the %entricles above are distended, and from obstruc-
tion at the foramen of Monro the effusion is confined to the lateral
ventricles. Progressive effusion is probably in most cases the result
of one of the two mechanical processes just mentioned, chiefly of the
hindered exit (see Hilton on “ Rest and Pain”). A moderate amount
of effusion may be associated with diseases (as abscess or tumour)
which do not involve any distinet mechanical influence. Its mechanism
is obscure.

Primary Hydrocephalus.—Internal effusion sometimes occurs with-
out any of the above causes being traceable. In children with yielding
skulls, it is supposed that the mechanical congestion of frequent cough,
or the tendency to transudation present in angmia, may lead to some
effusion, but it is not probable that the amount from these causes is
ever considerable. At any age, the condition has been known to de-
velop and attain a considerable degree, without, it is said, any other
pathological condition being discoverable than the slight traces of
ventricular inflammation that are met with in the congenital cases.
Dean Swift died from this disease at sevel};cély;ejoht, afterit had existe}‘l
for three years. ~ A*Ve"é'féé's are probably dué t4 obstruction/) - #l

The symptoms in the acquired form are} on the whole, similar to
those in the congenital variety, due allowance being made for differ-
ences of age. These are mental weakness, somnolence, coma, muscu-
lar weakness, convulsion, contractures, and loss of sight from pressure
of the distended third ventricle on the optic chiasma. Temporal
hemianopia may, therefore, precede the complete blindness. Inyoung
children, with incomplete closure of the sutures, the head readily
enlarges, although rarely to the same extent as in the congenital form.
In the adult, enlargement of the head is less common, although it

\\
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has been known to occur, and the sutures may, as I have seen, become
separated, usuvally after the gradual thinning of the cranial bones
described in the section on tumours of the brain (p. 503). It might
be supposed that the intra-ocular circulation would show the effects of
the increased pressure within the skull, but this is seldom the case, on
account of the anastomoses of the ophthalmic vein. Even during the
process of separation of the sutures, I have been unable to observe any
marked increase in the size of the retinal veins. The course of the
acquired form varies much. Death usually occurs at the end of a few
months or years. The progress sometimes ceases, and if the affection
is moderate in degree, recovery may occur. It is only in children, in
whom the ready enlargement of the head enables a certain diagnosis
to be made when the disease is still in an early stage, that recovery
can be proved. The sac has been known, in very rare instances, to
rupture into the subdural space.

Draenosts.—As just intimated, hydrocephalus can only be dia-
gnosed with certainty when there is distinct progressive enlargement of
the head. When the bones are united, internal effusion may be sus-
pected if its indications slowly follow an attack of meningitic character,
or accompany the symptoms of a tumour of the cerebellum. But
primary hydrocephalus causes only symptoms that are not distinctive,
and are much more frequently produced by other morbid processes.
Hence, as a matter of fact, the existence of the disease, when it leads
to no enlargement of the head, and when the causal indications just
mentioned are absent, cannot be recognised.

In slight degree the enlargement of the head may be confounded
with that produced by two other causes, rickets and thickening of the
bone. In the former the head has a somewhat square form, and not
the globular shape characteristic of hydrocephalus. Although the
fontanelle may be large, it is not bulged. The other signs of rickets
are present in high degree. Thickening of the cranial bones may
simulate hydrocephalus at almost any age. I haveseen it in a boy of
ten, the subject of inherited syphilis, and in a man of fifty. In the
latter, a slow progressive enlargement of the head during several years
led to a diagnosis of hydrocephalus, but at the post-mortem examina-
tion the cranial bones were found to be three quarters of an inch in
thickness, and the cavity was of normal size. It is doubtful whether
the nature of these rare cases can be ascertained during life, A dis-
tinction of internal from external hydrocephalus can only be made
by paracentesis, and not always with certainty even by this means,
since a thin-walled sac may be readily opened by a comparatively
superficial puncture.

The Proayosis of hydrocephalus of any form is usually grave and
always uncertain, unless the occurrence of arrest can be distinctly
recognised.
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2 2eATMENT.— Whatever lessens the volume of the blood diminishes
for a time the amount of the effusion. Thus an attack of diarrhcea
lessens the prominence of the fontanelle. But purgatives are inadmis-
sible ; to be effective they must be more vigorous than a hydrocephalic
child can bear. Diuresis constitutes a safer, but unfortunately less
effective, mode of attaining the same end. In no case in which these
measures have been used has a permanent effect been produced.
Agents that are supposed to promote absorption, as iodide of potas-
sium and mercury, have been extensively tried, but are as a rule
powerless, and are sometimes harmful. The most direct treatment,
which is unfortunately the most dangerous, is evacuation by puncture
with a trocar or aspirator, a small quantity being let out each time,
and compression of the skull by elastic bandages kept up during and
after the operation. This procedure is of course most suitable to
external hydrocephalus, but it has been employed in ventricular effu-
sion, occasionally without ill effects, but with absolute success only in
rare instances. The place for puncture was formerly at the outer
angle of the anterior fontanelle, butantiseptic measures have permitted
trephining and puncture in a locality at which the lateral ventricle is
most accessible. Continuous drainage has even been employed, but
the result has seldom been satisfactory, whatever the nature of the
case.* The first puncture has generally been well borne, and has
relieved urgent symptoms of cerebral compression, but the second
or third has usually had little effect, and has sometimes been fatal—
in some instances apparently because too little time was allowed to
elapse between the operations. Punctureof the spinal membranes below
the cord has also been resorted to. It can, of course, relieve internal
hydrocephalus only when there is no obstruction to jshe passage of
the fluid from the ventricles, and this the operation CMW decide.
It has relieved urgent symptoms for a time, and has been thought
capable of starting absorption in chronic cases, but its demonstrated
service 1s limited to relief. On the other hand, it seems to do no
harm.+

Good has been observed to follow simple compression of the skull,
a mode of treatment first advocated and energetically employed fifty
years ago by Barnard, of Bath. Trousseau employed strips of
diachylon plaster, a third of an inch broad, in the following manner :{
—(1) From each mastoid process to the outer part of the orbit ou the
opposite side; (2) from the hair at the back of the neck, along the
sagittal suture, to the root of the nose; (3) over the whole head in
such a manner that the different strips shall cross each other at the

* See Keen, ¢ Phil. Med. News,” 1889, and ¢ Trans. Tenth Int. Med. Congress ;’
Robson, ¢ Brit. Med. Journ.,” 1890.

+ See Quincke, ¢ Berlin. klin. Wochenschrift,” 1891, for the details of ten cases,
five of whom were adults; also Wynter, ¢ Lancet,” 1891, i.

+ ¢ Journal de Médecine,” April, 1843, quoted by West, ¢ Dis. of Infancy and
Childhood,” 7th ed., 1884, p. 136.
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"ex ; (4) a long strip around the head three times, taken first
ove the ears and eyebrows, and a little below the occipital protu-
fee, so that the ends of all the other strips shall project below
the circular stxip - these ends are next to be doubled up on the circular
strip, and its remaining iwo turns passed over them in the same direc-
tion as the first turn. It is necessary to watch the effect, and loosen
the strips if there are any symptoms of compression. Dr. West
advises a broad elastic band as safer and more manageable than the
plasters. His experience of pressure in severe cases has not been
encouraging, since it has not hindered the accumulation of fluid, and
has increased the symptoms of compression of the brain.




