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836 DISEASES OF THE NERVOUS SYSTEM.

nerves affected, the disease is unrecognizable, since identical symptoms
may be produced by intense engorgement of the meninges. In typhaid
fover, in which meningitis is very rare, the twitchings, spasms, and re.
tractions of the neck are almost invariably associated with cerebro-spinal
congestion, not with meningitis.

A knowledge of the etiology gives a very important clew. Thus in
middle-ear disease the development of high fever, delirium, Vomiting,
convulsions, and retraction of the head and neck would be extremely sug-
gestive of meningitis or abscess. Headache, which may be severe and con-
tinuous, is the most common symptom. In the fevers, particularly in
pneumonia, there may be no complaint of headache. Delirium is fre-
quently early, and is most marked when the fever is high. Convulsions
are less common in simple than in tuberculous meningitis. They were
not present in a single instance in the cases which I have seen in pnen-
monia, ulcerative endocarditis, or septicemia. In the simple meningitis
of children they may occur. Rigidity and spasm or twitchings of the
muscles are more common. Stiffness and retraction of the muscles of
the neck are important symptoms; but they are by no means constant,
and are most frequent when the inflammation extends to the meninges
of the cervical cord. Vomiting is a common symptom in the early stages,
particularly in basilar meningitis. Constipation is usually present. Optic
neuritis is rare in the meningitis of the cortex, but is not uncommen when
the hase is involved.

Important symptoms are due to lesions of the nerves at the base.
Strabismus or ptosis may occur. The facial nerve may be involved, pro-
ducing slight paralysis, or there may be damage to the fifth nerve, pro-
ducing anwmsthesia and, if the Gasserian ganglion is affected, trophic changes
in the cornea. The pupils are at first contracted, subsequently dilated,
and perhaps unequal.

Fever is present, moderate in. grade, rarely rising above 103°. In the
non-tuberculous leptomeningitis of debilitated children and in Bright.’ﬂ
disease there may-be little or no fever. The pulse may be increased 11
frequency at first and subsequently is slow and irregular.

Treatment.—There are no remedies which in any way control the
course of acute meningitis. An ice-bag should be applied to the h?ad
and, if the subject 1s young and full-blooded, general or local deplﬂrtlﬂﬂ
may be practised. Absolute rest and quiet should be enjoined. . When
disease of the ear is present, a surgeon should be early called in con-
sultation, and if there are symptoms of meningo-encephalitis which can
in any way be localized trephining should be practised. An.of:c&SIO'ﬂ-
al saline purge will do more to relieve the congestion than blisters and
local depletion. I have no belief whatever in the efficacy of couﬂ'tel"
irritation to the back of the neck,and to apply a blister to & patient
suffering with agonizing headache in meningitis is needlessly to add t&i
the suffering. If counter-irritation is deemed essential, the thermo-cat
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tery, lightly applied, is more satisfactory, because the pain inflicted is
transient.

The gastro-intestinal symptoms should receive appropriate treatment.
Gowers states that in two instances of septic meningitis which recovered
the good effects seemed to be due to large doses of the perchloride of
iron. lodide of potassium and mercury are recommended by some
authors.

The application of an ice-cap, attention to the bowels and stomach
and keeping the fever at a moderate height by sponging, are the necessarj;
measures in a disease recognized as almost invariably fatal, and in which
the cases of recovery are extremely doubtful. ;

(b) Clronic Leptomeningitis.—This is rarely seen apart from syphilis
or tuberculosis, in which the meningitis is associated with the growth of
the granulomata in the meninges and about the vessels. The symptoms
in such cases are extremely variable, depending entirely upon the situa-
ion of the growth. They may closely resemble those of tumor and be
associated with localized convulsions, The leptomeningitis infantum may
be chronic. In the cases reported by Gee and Barlow the duration in
some instances extended even to a year and a half. The involvement of
the posterior part of the meninges and of the ventricles may lead to dilata-
tion and hydrocephalus. The symptoms upon which these authors lay
stress are convulsions, and retraction of the head, which is particularly

marked when the child is made to sit up. There may be rigidity of the
limbs and epileptiform convulsions.

ll. AFFECTIONS OF THE BLOOD-VESSELS.

HyrEREMIA.

Congestion of the brain has played an important part in cerebral

patholggy. Undoubtedly there are great variations in the amount of
blood in the cerebral vessels; this is universally conceded, but how far
fieso changes are associated with a definite group of symptoms is not
{Uite 50 clear. The hypermmia may be either active or passive.

‘.flcf-rfva lyperemia is associated with febrile conditions, with increased
tion of the heart, chilling of the surface, contraction of the superficial
vessels, and \\—-ith the suppression of certain customary discharges. Among
z!t;ltiz l‘l‘ztl';gl;riiir(\(l ‘frzvmses are plethora, func-tio_nul irritatiFm, such as is asso-

"Xcessive brain work, and the action of certain substances, such

alcohol and nitrite of amyl. ' ;
and}:, isil:;eeiﬁm.:mmiﬂ ]'E.}SLIItS from ob:“ftrnctir?n in tl%e Ollll‘ebl'fll sinus-es
ETnphvcc-m,a ‘E;n.__,mriu_lt in the lesser f?-ﬂ'CnIM;mzl, as in mitral stenosis,
/=" Lrom pressure on the superior cava by aneurisms and tumors,

and in it . :
the venous engorgement which takes place in prolonged straining
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ANAMIA.

ither quickly, as in hemor-
This may be induced by loss of bloafl, either ?11111(?3)}13,(15:3';nan&‘mias'
hage, or gradually, as in the severc primary anc s: i
]r:11ag(:’ ia may be local and due to causes which interfere Wit -
. dnafmtﬁl;e b{uin as narrowing of the vessels by endarterﬁf, E-ibutiun
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The partial anemt e
i : Willis by embolism or Gt
#rom obliteration of branches of the circle of Willis by embolis
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posis.  Ligature of one carotid sometimes causes a transient marked ange-
mia and disturbance of function on one side of the brain.

The anatomical condition of the brain in anmmia is very striking.
The membranes are pale, only the large veing are full, the small vessels
yver the gyri are empty, and an unusual amount of cerebro-spinal fluid is
present. On section both the gray and white matter look extremely pale
and the cut surface is moist. Very few puncta vaseulose are seen.

Symptoms.—The effects of anemia of the brain are well illustrated
by a fainting fit in which loss of consciousness follows the heart w
When the result of hamorrhage, there are drowsiness, giddiness, inability
tostand, flashes of light, and noises in the ear ; the respiration becomes hur-
ried ; the skin is cool and covered with sweat; and gradually, if the bleed-
ing continues, consciousness is lost and death may occur with convulsions.
In ordinary syncope the loss of consciousness is usually transient and
the recumbent posture alone may suffice to restore the patient to con-
sciousness. In the more chronic forms of brain an@mia, such as result
from the gradual impoverishment of the blood, as in protracted illness or
m starvation, the condition known as irritable weakness results. Mental
eifort is difficult, the slightest irritation is followed by undue excitement,
the patient complains of giddiness and noises in the ears
hallucinations or delirium.

eakness.

, or there may be

These symptoms are met with in an extreme
grade as a result of prolonged starvation.

An interesting set of symptoms, to which the term hydrocephaloid was
applied by Marshall Hall, occurs in the debility produced by prolonged
diarrheea in children.  The child is in a semi-comatose condition with the
ejes open. the pupils contracted, and the fontanelle depressed. In the
earlier period there may be convulsions. The coma may gradually deepen,
the pupils become dilated, and there may be strabismus and even retrac-
tion of the head, symptoms which closely simulate basilar meningitis.

(EDEMA OF THE BRAIN.

In the pathology of brain lesions cedema formerly played a 1dle almost
tqual in importance to congestion. It occurs under the following condi-
flions: In general atrophy of the convolutions, in which case the cedema,
IS Tepresen ted by an increase in the cerebro-spinal fluid and in that of the

mshes of the pia. In extreme hyper@mia from obstruction, as in mitral

Senosis or in tumors, there may be a condition of congestive cedema, in
which, in addition to great filling of the blood-vessels, the substance of
the brain itself is unusually moist. The most acute cedema is a local pro-
% found around tumors and abscesses. An intense infiltration, local or
seeral, may oceur in Bright’s disease, and to it, as Traube suggested, cer-
bin of the ursemic symptoms may be due.

The anatomical changes are not unlike those of angmia. When a
®uence of progressive atrophy, the fluid is chiefly within and beneath
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The brain substance is ansemic and .mmst, and ha% :
arance, which is very characteristic. In some in-
? : g
more intense and local and the brain sul‘)sta,m?e may
The amount of fluid in the ventricles is us.

the membranes.
wet, glistening appe
stances the cedema 18 ;
look infiltrated with fluid.

auy’lfrllzrf:/s;(;z‘oms are in great part those of ansmia, and are nob well

defined. As just stated, some of the cerebral featm'e'stegt lir%;}:l 2;?.
depend upon it. Of late years cases have been rlc?pm v oy
| P son, and Dercum, in which unilateral conv.ulf:lons or para 3;5%13 ave
E(:J(:E::an,in connection with chronic -Bright’s dlsfeats}cfé 1111(;1 ;n “’i‘ Ezltﬂg];i
condition appeared to be associated with (.ndema 0 theh ma}} i
writers laid great stress upon an apoplexia serosa,

been a general cedema of the brain.

(EREBRAL HEMORRHAGE.

r el he two great
The bleeding may come from branches of either of the an

aps of cerebral vessels—the basal, comprising .the cl‘rcle of W 1111: a.,nd
i tral arteries passing from it, or the co'rti.ca.l group, the an ent(})lr,
. th'e Cl‘iﬂ i dathe posterior cerebral vessels. In a ma301:1ty of the cases .‘e
?;ﬁoii‘}?:cc is from the central branches, more pm:tmulari}y fg’;{ns ;:Cze
i by the mi > al arteries in the anterior periorat :
oid ;ﬁ-lb)sgm 1111&11‘;;?;2?; striata and internal claq_)sules'. One O.f tlhc
i n(i" 1tl s}t:pbz}‘ranches which passes to the third divm?n of the lenticnlar
o 0‘. (;eto the hinder part of the internal capsule is s0 f]'equentl‘)r in-
nulcle(;ls'inh‘aemorrhage that it has been called by Charcot the a-rts;yt;{fa
VO'vbe;."allT?Lw;izorq’?aage. The bleeding may be intov the sqhstance_ i;) tllm
:)T;n to which alone the term cerebral apoplexy is applied, or I
el

' rhage; botl
in which case it is termed meningeal haemorrhage; both,

i ¢ terms intracranial or cerebral

however, are usually included under th

- re, . -
hwn];}o‘;irgfé;y —_The conditions which produce lesions of the blood-ve

= erieTation
sels play a very important part; thus the natural teflxden(;,-l?etz f;ii:imaﬂer
of the vessels in advanced life makes ﬁP‘)PleX:Y mlll‘j]ldrin under ten. 01
tho fiftieth year. It may, however, ocour in OWVEPS" ' o bl
account of the greater liability to arterial disease (jﬁam‘e e b
with muscular exertion and the abuse of alcob(_)l)', ﬂjb o ey thongh
to cerebral hemorrhage than women. : I—Icreﬂlt}] “I&So)lectic ?zab-:ft-?fﬁ or
to be an important factor in this affection, and the ;I:;] 1m'ic body of me
: build is still referred to. By this is n%ea.n.t a stout-: ple ' 1bml hﬂ;mrrhﬂgﬁ
dium size, with a short neck. Heredity mﬂu""‘n.cib' C:}Cﬁch they degener
entirely throngh the arteries, and_there are famﬂi\e:b H’lfhe oot d;Ll‘_Y hyper
ate early, usually in associa.tir}n_wltl} reua.l chango;. i all’%qj’
trophy 'of the heart brings with it serious q[a\l';?etf;ree peciah factors b
been discussed in the section upon arteries. e
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inducing arterio-sclerosis—the abuse of alcohol, syphilis, and prolonged
muscular exertion—are found to be important antecedents in g large num-
ber of cases of cerebral haemorrhage.

The endocarditis of rhenmatism and other fevers may indirectly lead
to apoplexy by causing embolism and aneurism of the vessels of the
prain. Cerebral hemorrhage occurs occasionally in the specific fevers
md in profound alterations of the blood, as in leukmmia and pernicious
memia. The actual exciting cause of the hamorrhage is not evident in
themajority of cases. The attack may be sudden and without any pre-
liminary symptoms. In other instances violent exertion, particularly
siraining efforts or, the excited action of the heart in

emotion may cause
s rupture.

Morbid Anatomy.—The lesions causing apoplexy are almost in-
variably in the cerebral arteries,
directly to it:

(a) Periarteritis with the production of miliary aneurisms, rupture of
which is the most common cause of cerebral haemorrhage. They occur most
frequently on the central arteries, but also on the smaller branches of the
wrtical vessels. On section of the brain substance they may be seen as
localized, small dark bodies about the size of a pin’s head. Sometimes
they are seen in numbers upon the arteries carefully withdrawn from the
wnkerior perforated spaces. According to Charcot and Bouchard, who have
described them, they are most frequent in the central ganglia. In apo-
plexy after the fortieth® year if sought for they are rarely missed.

() Aneurism of the branches of the circle of Willis. These are by
lomeans uncommon, and will be considered subsequently.

(¢) Endarteritis and periarteritis in the cerebral vessels most commonly
kad to apoplexy by the production of aneurisms, either miliary or coarse.
There are instances in which the most careful search fails to reveal any-
hing but diffuse degeneration of the cerebral vessels, particularly of the
wmaller branches; so that we must conclude that spontaneous rupture
14y occur without the previous formation of aneurism.

The hesmorrhage may be meningeal, cerebral, or intraventricular.

Meningeal Hemorrhage may be outside the dura, between this mem-
biane and the bone, or between the dura and arachnoid, or between the
tchnoid and the pia mater. The following are the chief causes of this
form of hemorrhage : Fracture of the skull, in which case the blood usu-
3}‘? tomes from the lacerated meningeal vessels, sometimes from the torn
fuses.  In these cases the blood is sually outside the dura or between it
Wi the arachnoid. The next most frequent canse is rupture of aneurisms
Mthe larger cerebral vessels. The blood is usually subarachnoid. An
Diracerchra] hemorrhage may burst into the meninges. A special form
of nlleuingeal hemorrhage is found in the new-born, associated with injury
?F_‘“ng birth.  And lastly, meningesl haemorrhage may occur in the con-
Wtional diseasos and fevers. The blood may be in a large quantity at

in which the following changes may lead
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the base; in cases of ruptured aneurism, particularly, it may extend inty
the cord or upon the cortex. Owing to the greater frequency of the aney.
risms in the middle cerebral vessels, the Sylvian fissures are often dis-
tended with blood.

Intracerebral hemorrhage is most frequent in the neighborhood of the
corpus striatum, particularly toward the outer section of the lenticular
nuclens. The heemorrhage may be small and limited to the lenticnlay
body and the internal capsule, or it may break the centrum ovale, or burt
into the lateral ventricle, or extend to the insula. H:})morrhages con-
fined to the white matter—the centrum ovale—are rare. Localized bleed-
ing may oceur in the crura or in the pons. Heamorrhage into the cere-
bellum is not uncommon, and usually comes from the superior cerebellar
artery. The extravasation may be limited to the substance or rupture
into the fourth ventricle. Twice T have known sudden death in girls
under twenty-five to be due to cerebellar heemorrhage.

Ventricular Hemorrhage.—This rarely comes from the vessels of the
plexuses or of the walls. It is not infrequent in early life and may oceur
during birth. Of 94 cases collected by Edward Sanders, oecurreduduring
the first year, and 14 under the twentieth year. In the cases which T have
seen in adults it has almost always been caused by rupture of a hamor
rhage in the neighborhood of the caudate nucleus. The blood may he
found in one ventricle only, but more commonly it is in both lateral ven-
tricles, and may pass into the third ventricle and through the aqueduct
of Sylvius into the' fourth ventricle, forming a complete mould in blood
of the ventricular system.

Subsequent Changes.—The blood gradually changes in color, and ulti-
mately the hamoglobin is converted into the reddish-brown hematoidin.
Inflammation occurs about the apoplectic area, Iimiting and eonfining i,
and ultimately a definite wall may be produced, inclosing a eyst with flnid
contents. In other instances a eyst is not formed, but the connective-tissue
proliferates and leaves a pigmented scar. In meningeal hazmorrhage the
effused blood may be gradually absorbed and leave only a staining of the
membranes. In other cases, particularly in infants, when the effusion i
cortical and abundant, there may be localized wasting of the convolutions
and the production of a cyst in the meninges. Possibly certain of the
cases of porencephaly are caused in this way.

Secondary degencration follows when the motor cortex or motor path
is involved. Thus, in persons dying some years after a cerebral apoplexy
which has produced hemiplegia, the degeneration may be traced in the
crus, in the anterior part of the pons, in the pyramidal fibres of the me-
dulla, in the direct fibres of the cord of the same side, and in the crossed
pyramidal fibres of the opposite side (Fig. 3).

Symptoms.—These may be divided into primary, or those connected
with the onset, and secondary, or those which develop later after the carly
manifestations have passed away.
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Primary Symptoms—Premonitory indications are rare. As a rule,
the patient is seized while in full health or about the performance of some
every-day action, occasionally an action requiring strain or extra exer-
tion. Now and then instances are found in which there are sensations of
mumbness or tingling or pains in the limbs, or even choreiform movements
in the muscles of the opposite side, the so-called prehemiplegic chorea.
The onset of the apoplexy, as cerebral heemorrhage is usnally called, varies
greatly. There may be sudden loss of consciousness and complete relaxa-
tion of the extremities. In such instances the name apoplectic stroke is
particulzu']y appropriate. In other cases the onset is more gradual and
the loss of consciousness may not oceur for a few minutes after the patient
has fallen, or after the paralysis of the limbs is manifest. In the apoplec-
te attack the condition is as follows: There is deep unconsciousness; the
patient cannot be roused. The face is injected, sometimes cyanotic, or
of an ashen-gray hue. The pupils vary; usually they are dilated and in-
active. The respirations are slow, noisy, and accompanied with stertor.
Sometimes the Cheyne-Stokes rhythm may be present. The pulse is usu-
ally full, slow, and of increased tension. The temperature may be normal,
but is often found subnormal, and, as in & case reported by Bastian, may
sink below 95°. In cases of basal hemorrhage the temperature, on the
other hand, may be high. The urine and faeces are usually passed invol-
unfarily. Convulsions are not common. It may be difficult to decide
whether the condition is apoplexy associated with hemiplegia or sudden
coma from other causes. An indication of hemiplegia may be discovered
in the difference in the tonus of the muscles on the two sides. If the arm
or the leg is lifted, it drops “dead” on the affectedside, while on the
other it falls more slowly. Rigidity also may be present. In watching
the movements of the facial muscles in the stertorous respiration it will
be seen that on the paralyzed side the relaxation permits the cheek to be
blown out in a more marked manner. The head and eyes may be turned
strongly to one side—conjugate deviation. :

In other cases, in which the onset is not so abrupt, the patient may
10t lose consciousness, but in the course of a few hours there is loss of
power, unconsciousness gradually develops, and deepens into profound
toma. This is sometimes termed ingravescent apoplexy. The attack may
oceur during sleep. The patient may be found unconseious, or wakes to
find that the power is lost on one side. Small hemorrhages may cause
hemiplegia without loss of consciousness, more particularly when they are
in the territory of the central arteries.

Usually within forty-cight hours after the onset of an attack there is
febrile reaction, and more or less constitutional disturbance associated
with inflaimmatory changes about the hamorrhage. The patient may
die in this reaction, or, if consciousness has been regained, there may bo
tllelirium or recurrence of the coma. At this period the so-called early
Nigidity may develop in the paralyzed limbs. Trophic changes may oceur,




