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[1. THE STUDY OF CEREBRAL LESIONS WITH REFERENCE TO
THEIR PATHOLOGICAL NATURE,

Pathological Diagnosis.—We have before pointed out that
the question as to the nature of a brain disease is not only of
interest to the physician, but of the greatest importance to the
patient, as on this the prognosis as well as the mode of treatment
turns. An error in the topical diagnosis may deserve the cen-
sure of scientific criticism, but does not necessarily entail dam-
age to the patient. If, on the other hand, we mistake the nature
of the lesion in a given case—if, for instance, a disease of the ves-
sels is taken for a new growth, if the tuberculous or syphilitic
nature of the affection is overlooked, or, again, a severe alcoholic
intoxication is diagnosticated where in reality an apoplexy exists
—when such errors have influenced the treatment, not only op-
portunities may be lost for the patient which may never present
themselves again, but an unfavorable event of the disease may
actually be brought about or at least precipitated. On these
grounds we ought to be particularly careful and conscientious
in forming this part of our diagnosis, and no symptom, how-
ever small it may seem, should be overlooked, as we never know
but that it may later perhaps become of diagnostic value.

Inlooking over the several pathological processes which here
concern us, we find that their number is comparatively limited.
First of all, we shall devote our attention to diseases of the blood-
vessels, which so frequently are the cause of cerebral lesions.
We shall have to determine the nature of these diseases, and
carefully distinguish the affections of the blood-vessels from the
secondary changes produced by them. The clinical symptoms,
ﬂ?e complaints of the patient, and the objective signs are a
d?rect consequence of the latter only, and it is therefore not the
dléease of the blood-vessels which we have practically to deal
with, but the changes in the brain substance which they entail.
The clinical manifestations vary according to the seat of the dis-
cased vessel and the portion of the brain supplied by it. The
symptoms we shall describe in detail later; but first let us speak
of the pathological nature of the diseases of the cerebral vessels.

AFFECTIONS OF THE BRAIN DUE TO DISEASE OF THE BLOOD-VESSELS.
A. Diseases of the Cerebral Vessels and their Conse-
quences.—The arteries of the brain are derived from the internal

€drotids and the basilar, which is formed by the two vertebrals.
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The internal carotid gives off two terminal branches, the anterior
cerebral (arter. corpor. callos.) and the middle cerebral (arter. foss.
Sylv.). The basilar divides into the two posterior cerebrals (arter,
profund. cerebri). These receive on each side a communicating
branch from the internal carotid, the so-called posterior communi-
cating artery, while the two anterior cerebrals are connected by an
anterior communicating branch, so that a closed circle (or rather a
heptagon, according to Hyrtl) of arteries is formed, known as the
circle of Willis, an arrangement which is of the last importance for
the distribution of the blood in the brain (cf. Fig. 68).

Fig. 68.—DIAGRAM SHOWING THE CIRCLE OF WiLLIS. The carotids with the anterior and
middle cerebral arteries and the basilar with the posterior cerebrals are connected by
communicating branches.

The fact that the left carotid comes off from the aorta nearly in
a straight line with the blood-current in the arch, while the innomi-
hate, which gives off the right carotid, leaves the aorta almost at
_right angles, easily explains the greater frequency of embolism 0B
the left side. A somewhat similar condition exists in the vertebrals,
where the left, often the larger one, arises from the subclavian at its
highest point. This is, however, of less moment for cerebral lesions,
as the blood has first to pass the basilar before entering the brain
substance.
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Of the three before-mentioned arteries—the anterior, middle, and
posterior cerebrals—each one supplies two sets of vessels totally dis-
tinct from each other—namely, first, the so-called cortical arteries ;
second, the arteries of the basal ganglia. The important diffr:rcn(‘e’
between these two systems consists in the fact that the former, as
Heubner and Duret have shown, possess anastomoses, while the ]at,ter
are, as they have been called by Cohnheim, terminal artertes—that is
they do not communicate with each other, but pass directly into th;
capillaries. The significance of such an arrangement is appérent and
we shall not be surprised to find that occlusion of an artery of’ the
second set almost always produces death of the parts supplied by it.

Of the three cerebral arteries, the middle, the Sylvian artery, has
by far the widest distribution and is the most important; Ior‘\;hile
the anterior supplies the corpus callosum, the gyrus rectus, the para-
central lobule, and the przecuneus; the posterior, the crus, the tem-

. poral, and the occipital lobe, and the cuneus, sending also a few

Fi
lglcf)gv;'g;flc%nnc.\ll} DIST}‘UF;UTIO:\' OF THE MIDDLE CEREBRAL ARTERY. (After
S br;m(:h trjr; .e t‘ﬁto right t_he five branch.es are named as follows: The inferior
e lr(,ca-b conv.olutlon, the ascending frontal branch, the ascending parie-
; parieto-sphenoidal, and the sphenoidal branches.

S i andm? e to supply the whole lenticular and the caudate
T Cor![jca} ,ma Jtmf: al.l, the 1nternfil capsule. Moreover, the central ,
. 3 “‘; "?gl_?“, the cortlcal areas concerned in the process
e e left side), t.he cortical centrc for hearing, probably
. r \15_1011, depend on this artery for their nutrition.
Pariets F?rtical.clistribution, its.subdivision into the frontal, parietal,
0-sphenoidal, and sphenoidal arteries, is made clear by Fig. 6g.




212 DISEASES OF THE BRAIN PROPER.

Its distribution to the lenticular nucleus is illustrated in Fig. 70.
The internal artery of the corpus striatum, also caiie@ the lenticular
artery, goes to the first and second segment of the leptwular r.mcleus,
whileﬁ the external branches are the so-called lentu:ulo.-strmte a.nd
lenticulo-optic arteries. Among the former, the one Wh]C}‘l supplies
the third segment of the lenticular nucleus, the upper portion of .the
internal capsule, and the caudate nucleus deserves special mention.
It is so frequently the seat of hezmorrhage that Charcot has called it
<« Partere de I'hémorvhagie cérébrale”” Mendel has attempted to show

Tiz. 70.—FRONTAL SECTION THROUGH THE CEREEBRAL HEM[;N}RRES, ONE Lr\'ll\t!:
% TRE BEHMIND THE CHiasM. Shows the distribution of the middle cerebral artery in the
lenticular nucleus.

experimentally the physical reasons why ruptures are especial]y: prone
to occur at this place (Berliner klin. Wochenschr., 1891, 24). The ac-
count of these experiments and the discussion Which. followed ﬂl&l"f
presentation at the Berlin Medical Society, in Fth_e sessnf:m of May 27,
1897, are well worth reading (Deutsche Med.-Zeitg., 18971, .46). -
“The ’tween-brain and the mid-brain are mostly supplied by the
posterior communicating and its branches, the cerebellpm by seve_ral
co-called cerebellar branches (arter. cerebell. super. et infer.) comm{{
from the vertebrals; the pons and medulla oblongata alsoby bmnche;
of the vertebrals, which are the so-called rami ad pontem and ram
ad medullam oblongatam. T
The internal carotid and the basilar measure 4 mm. in dmm?tgr; the
vertebrals, 3.5 mm. (Luschka). The blood pressurein the carot@ 18 %Zt;-
erally taken to correspond to from 140 to 160 mm. Hg. How gua; m;
however, we ought to be in accepting such stgtgmen_ts has been s 10eﬂt
by Loewenfeld, who drew attention to the variations 11.1 the de\_"elolpﬁ‘l .
-of the cerebral arteries; and it seems at least possible that 311:5 8
considerable ®tiological significance for different cerebral affections:

CEREBRAL HAEMORRHAGE.

LITERATURE.

Capelli e Brugia. Arch. di psichiatria, science penale, etc., 1886, Fasc. 1. (On
the Action of Certain Drugs upon the Cerebral Circulation.)

Loewenfeld. Arch. f. Psych. u. Nervenkrankh., 1887, xviii, 5,

Geigel. Virchow's Arch., 1890, cxix, Heft 1.

Geigel. Die Mechanik der Blutversorgung des Hirns, Stuttgart, Enke, 18g0.

Lewy. Die Regulirung der Blutbewegung im Hirn. Virchow's Arch., 18go,
GRxir I, 2.

Mendel. Neurolog. Cehtmlbh, 1891, 24.
Kolisko. Ibid., 1892, 16. (On the Blood Supply of the Brain.)

Grashey. Experimentelle Beitrdge zur Lehre von der Blutcirculation in
Schiddel-Riickgratshchle. Festschrift, Miinchen, 1892. ‘ :

der
1. Cerebral Hemorrkhage, Hemorrhagia Cerebri (Periarteriitis
Cerebralis, Miliary Aneurisms of the Cerebral Arteries).
Pathological Anatomy and Aticlogy.

Of all cerebral affections, hamorrhage, the result of the
rupture of a vessel, is by far the. most important and the most
frequent. As we should expect, haemorrhages of various kinds
may be produced by traumatism (injury to the skull, with or
without fracture). They may occur between the inner side of

1"; 7L.—CEREBRAL ARTERY FROM AN APOPLECTIC Focus. ma, miliary aneurism. é/e,
extravasations of blood into the adventitial lymph space. (After CORNIL and RANVIER.)

the skull and the loosened dura mater, or in the sac of the dura
or that of the pia (submeningeal hamorrhage); but, disregard-
g these, there is one affection especially which gives rise to
cerebral heemorrhage—namely, a diffuse periarteriitis—which
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was first described by Charcot and Bouchard in 1868. In this
process a thickening of the lymph-sheaths and subsequent
changes in the muscularis take place, by which the formation of
miliary aneurisms is favored (cf. Figs. 71 and 72.) Rupture of
these aneurisms then gives
rise to hmmorrhages, and
so frequently is this the
case that the authors be-
fore mentioned found this
condition in every one of
Fig. 72.—MILIARY Axm{ms_m. OF a _"?:‘xiuj:; se\'enty-sevcn consecutive
ARTERY OF THE LENTICULAR NUCLEUS. :
(After MARCHAND.) cases which came under
their observation.

For the rupture of these aneurisms it is by no means always
necessary to have any extraordinary exciting cause, such as an
elevation of the blood pressure, which may temporarily be pro-
duced by bodily exertion, sneezing, coughing, vomiting, and the
like, or which may permanently exist where the heart is hyper-
trophied, as in valvular disease or in cases of contracted kid-
ney. In many of the instances nothing of the kind can be
demonstrated. :

The size of the aneurisms varies from 0.2 to I mm.; their
color and consistence often differ greatly. Their favorite seat
is in the thalamus, the corpus striatum, the convolutions, and
the pons, while they are less frequently met with in the cen-
trum ovale, the crura, and the medulla oblongata. Sometimes
only two or three, at other times as many as several hundred,
have been detected in one brain. On being squeezed they are
found to contain white corpuscles, fat droplets, and amorphous
granular masses.

The haemorrhage which is produced by their rupture con-
sists when fresh of a dark-colored loose coagulum. The wall
of the “focus” is red and sported with punctiform hamor-
rhages (capillary apoplexies), and presents a ragged and torn
appearance. Gradually the dark color becomes lighter, the
neighboring parts are infiltrated, yellowish, and very soft
(lemon-colored cedema). As a rule, the focus is later en-
capsuled by a layer of neuroglia, the fibrin masses become
mixed with the Zébris of the nerve elements, and we get @
smooth-walled cavity with liquid contents, the so-cnl!(—:d. apo-
plectic cyst, occupying a smaller space than the original

hemorrhage. If the walls approach each other before the
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coagulum is transformed, a great increase of fibrillated con-
nective tissue takes place and we get a so-called apoplectic
scar.

The effect of the hamorrhage varies according to its posi-
tion, according to the calibre of the ruptured vessel, upon
which depends its amount, and according to the rapidity or
slowness with which the blood escapes. The favorite seat for
hemorrhages is in the large ganglia (Charcot, Andral, Ro-
choux); with decreasing frequency they are found (Noth-
nagel) in the remaining portions of the cerebral hemispheres,
much more rarely in the pons and the cerebellum. The fre-
quency is directly influenced by the size of the different cere-
bral vessels and by the blood pressure. The diameter of the
vessels of the brain stem is considerably larger than that of
those going to the cortex. The above-mentioned “artery of
cerebral haemorrhage ” is of an especially large calibre (1%
mm.), and causes therefore when it bursts a particularly large
and extensive haemorrhage, because the bleeding is prolonged.
“The traumatic effect of the heemorrhage,” as Wernicke calls
it, 1s equal to the product of the mass of effused blood into the
square of the rapidity with which it is poured out, which latter
depends directly upon the blood pressure in the vessels.
Hence it follows that, as regards the effect of a haamorrhage,
the blood pressure is of more importance than the calibre of
the vessel.

ZEtiology.—In examining into the ztiological factors con-
cerned in a cerebral hamorrhage, we must distinguish those
w‘hich produce the disease of the vessels from those which
dlI‘EECtl‘\-' cause the hamorrhage; in other words, the predis-
posing from the exciting causes.

: About the former not much is known: nevertheless, con-
siderable influence in the causation of arterial disease must be
ascribed to age, as we can not deny that it is decidedly less
irequently to be observed in the young than in older persons,
and that the smallest percentage of apoplexies is found between
the fifth and thirtieth years of life. Still, to lay so very much
stréss upon the significance of age is not warranted by experi-
ence. The fact that cerebral haemorrhage is by no means rare
il people from twenty to thirty years old cléarly shows that
nuh‘ary aneurisms may occur even at a comparatively early
Period of life: nor are these cases by any means always those
of persons laboring under hereditary disadvantages, since even
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members of perfectly healthy families, while still young, may
fall victims to a stroke of apoplexy. The influence of heredity
as well as that of age has undoubtedly been overrated in this
connection. It is true there are families in which apoplexy
seems to be a natural occurrence, but such instances are excep-
tional, while on the other hand the arterial disease develops in
an infinitely larger proportion of cases apparently without
special hereditary cause. Sometimes the development of the
disease seems to be favored by a peculiar “habitus” Thus,
corpulent individuals of medium height, with short necks,
broad thoraces, who on the least exertion or excitement become
purple in the face, have usually been looked upon as particu-
larly predisposed to apoplexy, and in many cases with justice;
yet those who have in an extensive practice seen how often tall,
spare individuals with narrow chests die from cerebral haemor-
rhage, will readily give up the idea that an apoplectic habitus
IS a condito sine qud 1o :

The 76/e which sex plays can not be denied. The disease s
much more frequently observed in males than in females, while
with embolism, as we shall see, the reverse is true. To explain
this predisposition in males, other factors—namely, the mode of
life—must, I think, be taken into account, and here it is, in the
first place, the occupation, and, secondly, the abuse of alcohol,
which must be considered. Notwithstanding the fact that we
know very little about the influence of occupation on the for-
mation of miliary aneurisms, our statistics of fatal cases of cere-
bral hzemorrhage in the different trades being somewhat unre-
liable, still we have some sure grounds, the correctness of
which can scarcely be called in question. That, for instance,
the working in certain poisons, especially in lead, predisposes
to arterial disease, and consequently to apoplexy, is indisputa-
ble. In his thesis on encephalopathia and arthralgia saturnina,
prepared under my auspices, Schulz (Breslau, 1885) points out
the frequency of the so-called hemiplegia saturnina, and calls
attention to the fact that Berger has made similar observations.
In the second place, those who are exposed to radiating heat—
workers at furnaces, puddlers—are in danger, especially if their
work is connected with much bodily exertion, and this can
hardly surprise us if we remember how much circulatory dis-
turbances are favored by such circumstances. The same may
be said of occupations which necessitate uncomfortable posi-
tions of the body, as, for instance, is the case in agate polishers,
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who constantly have to lie on their abdomens, or in coal miners,
who have to remain in a stooping position all the time.

In regard to the abuse of alcohol we refer not only to the
confirmed drunkards, but much rather to that class of indi-
viduals who habitually consume more alcohol, especially beer,
than is good for them. Such men rarely, if ever, get drunk,
but they drink several times a day one or two g]asges of beer,
do not take enough exercise, and become fat and predisposed
to fatty heart and arterial disease, especially arterio-sclerosis,
which affection, we may say finally, is the real cause of the
greater frequency with which apoplexy is met with in men
than in women. The fatty heart may be present even without
any marked obesity.

The important influence of syphilis in the origin of cerebral
h@morrhage is proved by many irrefutable observations, and,
considering the part played by it in disease of the cerebral
vessels, this can easily be explained. We shall mention it
again in this chapter, and later dwell more particularly on the
symptoms peculiar to the syphilitic hemiplegia. Exceptionally,
hemiplegia occurs alter diphtheria, sometimes in conjunction
with a paralysis of the palate, sometimes independently. Ina
girl aged fifteen under my care, hemiplegia developed fourteen
days after diphtheria without any simultaneous disturbance of
consciousness, and only slight improvement was noticed after
se:{eral years (cf. also Seifert, Neurolog. Centralblatt, 1893, 4).
With equal rarity is this complicating sequela found after
other acute diseases—for instance, scarlatina.

Sometimes no exciting cause can be demonstrated, but if
such be observed, they are always associated with a sudden
more or less marked increase of the blood pressure. People
with diseased cerebral vessels are not rarely suddenly attacked
2::;:ndill)-igiecflicl ?tchlce aft‘er strong emotion, har‘d bodily exer-

) g violent attacks of coughing, sometimes also in a
fg;c; l;?gh ,iléd]gaf{ﬁr a ful} me'al. Chris.tian (Arch. de Ncuro%.,

1 53), ¢ ollinger in his monograph on late traumatic
dpoplexy (Festschrift fiir R. Virchow, 1891), have pointed out
that tray {1‘1311’5111 may also lead to apoplexy.

: How it comes about that the coldest months of the year
i;sletlﬁl;thlfzniatll‘icsttwpil;c’efntagehOf fricrim:q of apoplcxy,.and why it
e ?’nigin(])ur ours thele‘are two periods with a
: and ¢ um death-rate, if such be actually the
C4se, can not be explained. Such has, however, been claimed




