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great nerve tract which connects the hemispheres with all parts of
the brain situated lower down, and finally with the spinal cord. That
part of the medullary path through which the corona radiata is con-
tinued into the crura cerebri is called the internal capsule. Asis
seen in Fig. 47, this is situated anteriorly between the caudate and
the lenticular nucleus, poSteriorly between the lenticular nucleus
and the optic thalamus. The point where the two segments meet is
called the genu or knee of the capsule.
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Fig. 48.—VIEW OF THE VENTRICLES ON HORIZONTAL SECTION, (After EDINGER.)
From the internal capsule the fibres reach the crusta (pes pedun-
culi cerebri), whence they pass through the lower (anterior or veb-
tral) portion of the pons and enter the medulla oblongata as the
anterior pyramids. At the lower end of the medulla most of them
decussate and pursue a downward course in the lateral columns of
the spinal cord on the opposite side. This, the most important of
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all direct systems of fibres, was discovered by Deiters in 1865, and
most carefully studied by Flechsig in 1876. It is generally known
as the lateral pyramidal tract, and it represents the path for the
yoluntary movements. A lesion of it is therefore of grave conse-
guence for the motor functions.

Fig. 48 represents a horizontal section which shows the relative
position of the caudate nucleus to the optic thalamus, the corpus
callosum, the fornix, the two white commissures, the anterior and
the posterior, the gray middle commissure, the pineal gland, and the
corpora quadrigemina, :

Fig. 49 is a third horizontal section through the cerebrum at a
lower plane. Both are taken from Edinger.
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Fig, 49.—HORIZONTAL SECTION THROUGH THE BRAIN, ABOUT A FINGER'S BREADTH
BELOW THAT REPRESENTED IN FIG. 48. (EDINGER.)

Figs. 50, 51,and 52 are three so-called frontal sections, of which
the first is made through the anterior commissure, the second in
front of, the third behind, the middle (gray) commissure. They also
S_h0w the course of the internal and external capsule, and the situa-
ton of the so-called basal ganglia, the caudate and the lenticular nu-
tleus (together known as the corpus striatum), and the optic thalamus.
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In another frontal section, Fig. 53 (after Edinger), the direction
of the fibres is illustrated diagrammatically.
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Pitres has recommended a series of frontal sections in order to
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pitres with regard to their position and designation. The table on
page 194 contains the necessary explanation. With the help of these
sections we need not content ourselves any longer with locating in the
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post-mortem accounts a tumor “in the anterior part of the brain,” %ip
the temporal lobe,” etc., but we give the one or more sections which
correspond to the situation of the neoplasm, and so attain an accu-
racy which is indispensable for the after-use of our autopsy records,

PITRES-NOTHNAGEL FRONTAL SECTIONS.

Comprises, according to
Nothnagel,
Centri ovalis pars frontalis
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Fig. 54.—POINTS AT WHICH THE PITRES-NOTHNAGEL SECTIONS ARE MADE. They all

run parallel with the fissure of Rolando.

Figs. 5560 represent diagrammatically Pitres’ sections. Fro
Fig. 54 we can get an idea of the points on the surface of the bra

m
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4t which the sections are to be made (cf. Pitres, Recherches sur les
\isions du centre ovale des hémisphéres cérébraux étudiés au point de
e des localisations cérébrales, Paris, 1877). :

Section A.

Fig. 55.—1, 2, 3, first, second, and third frontal convolutions. 4, przfrontal fasciculus of
the centrum semiovale,

We can likewise avail ourselves of the charts of the human brain
published by Exner (two plates, with twelve diagrams, Wien, Brau-
miller, 1888). On the plates the discovered lesion can be easily
marked off, and thus the extent and situation of it represented.

Section B. (B, Nothnagel.)

Fig, s6,—1 and =2, first' and second frontal convolutions. 3, middle pediculo-frontal fascicu-
IUS_- 4, corpus callosum. 5, nucleus caudatus. 6, internal capsule, 7, lenticular nucleus.
8, island of Reil. o, 10, 11, superior, middle, and inferior frontal fasciculi.

With reference to the lesions in the centrum ovale, it should
b'e stated that, as "a rule, the symptoms produced by them are
similar to those which we find in’ lesions of the corresponding
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Section C.

Fig. 57.—1, first frontal convolution. 2, 3, 4, supetior, middle, and inferior frontal fasciculi.
5, corpus callosum. 6, nucleus caudatus. 7, optic thalamus. 8, internal capsule. g, len-
ticular nucleus. 10, claustrum.

area of the cortex. Thus we shall meet with motor disturb-
ances if the fronto-parietal fasciculi of the corona radiata, which

Section D.

Fig. 58—1, anterior central convolution. 2, corpus callosum. 3, caudate nucleus. 4, OPU?
thalamus. s, internal capsule. 6, island of Reil. 7, lenticular nucleus. 8, externd
capsule, o, temporal fasciculus. 10, 11, 12, Superior, middle, inferior parietal fascicult
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take their origin in the motor area, are diseased ; while lesions
in the praefrontal or occipital bundles may, and indeed very
olten do, not evoke any symptoms. If the left (inferior) pedic-

Section E.

Fig, 50.—1, superior parietal fasciculus. 2, corpus callosum. 3, inferior parietal fasciculus.
4 and 6, caudate nucleus. s, optic thalamus.

ulofrontal bundles in addition are affected, the patient will
also I?e aphasic, the aphasia, however, being of long duration
only if the lesion extends close up to the cortex. Lesions in

Section F.

. Fig. 60.—1, occipital convolutions. 2, occipital fasciculus of the centrum semiovale,
Figs, fo - = o
6% 55-60.—PITRES-NOTHNAGEL SECTIONS, the position of which is made clear by the
table on page 194.

ithehwhite matter of the occipital lobe may produce hemianopia,
dn't e tem-poral lobe auditory disturbances. Whether, however,
BS€ases in the parietal lobes ever produce sensory changes—
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anazesthesia, for instance—and whether, as a consequence of any
lesion in the centrum ovale, vaso-motor-trophic changes may be
developed, is unknown.

The idea that the basal ganglia were true motor centres, and
that the common form of hemiplegia was due to lesions thereof,
has been given up, and we have learned from the investigations
of Flechsig and Wernicke that direct connections between the
motor centres of the cortex and these basal ganglia do not
exist. Moreover, it has been proved by numerous thoroughly
reliable observations that destruction of the lenticular or of the
caudate nucleus does not necessarily give rise to a motor pa-
ralysis. One or both lenticular nuclei have’repeatedly been
found destroyed in cases in which. there was no sign of paraly-
sis (Lépine, Nothnagel, Edinger, Hebold). In order that this
may not ensue, it is only necessary that the internal and per-
haps also the outer capsule remain intact. As soon as the for-
mer (the inner capsule) is either directly or indirectly im-
plicated, we have a hemiplegia which is either transient or
persistent, according to the naturc of the lesion in the capsule.
Whether the lenticular or the caudate nucleus alone is diseased
can not be determined from the symptoms.

There is no doubt but that lesions of the thalamus, espe-
cially of its anterior and middle part, may occur without
symptoms, and it is impossible to say whether motor paralysis
is-ever produced by lesions of the thalamus, for in all instances
in which this may have been the case the motor paralysis may
also have been a result of damage to neighboring parts (pedun-
cles, internal capsule).

Better founded is the idea that lesions of the pulvinar, the
posterior part of the thalamus, give rise to defects in sight—
crossed amblyopia or homonymous bilateral hemianopia; but
the possibility that the posterior part of the optic tract is nter-

rupted can even then not be excluded. The athetoid move:
ments and symptoms of motor irritation (hemichorea, post
hemiplegic tremor, athetosis) are, even if a connection actually
exists between them and lesions of the thalamus (Greif, cf. lit.),
certainly not characteristic of such lesions. The same holds
good for the disturbances in the muscular sense which have
been observed in diseases of the thalamus (Meynert, Jackson).
The relation between these latter and loss of the movements of
facial expression in the course of central facial paralysis has
been spoken of in Part 1I, Chapter V. Recently Nothnagel

THE CORPORA QUADRIGEMINA. 199
has again published a clear case of this kind (Zeitsch. f. klin.
Med., 1889, xvi, 5, 6, p. 424).

Lesions of the internal capsule produce symptoms varying
according as the anterior or posterior limb is attacked. Purz
capsule lesions—i.e., those in which the caudate as well as the
lenticular nucleus remain intact—have rarely if ever occurred.
Fissures have been occasionally known to occur without hav-
ing necessarily produced any motor disturbances in life (cf.
Nothnagel, /oc. cit., p. 272). The functions of the anterior limb
of the internal capsule are obscure, and lesions of this part do
not produce any symptoms. With the posterior limb we are
better acquainted, and, above all, this one fact is well estab-
lished, that a lesion of fhe anterior two thirds of the posterior
limb gives rise to the usual typical hemiplegia, with paralysis
of the lower facial branches. A very small lesion at the knee
‘may produce an isolated facial paraly'sis. If the posterior por-
tion of the anterior two thirds is the chief seat of the disease
the paralysis is most marked in the leg. The posterior thirci
of the posteridr limb is occupied by the sensory fibres (/e carre-
four sensitzf of Charcot), and lesions of that region cause a loss

of sensation on the opposite side of the body (“ hemianasthe-

sia,” Oppenheim, Charité-Annalen, 1889, xiv, p. 396), in which
oiten the nerves of special sense are implicated an’d hearing
sr‘neu,'and taste (on the anzsthetic side) are, if n()E lost, at lea?t'
dlmllmshecl. Often hemiplegia is accompanied by h;emianzes-
!hesla, because, if the one portion of the capsule ig affected, an
mdirect and transitory implication of the other may occur L)Tsu~
all)"suc.h a hemianzesthesia soon disappears in the sam.c 'way as
the 1.nd1rcct motor disturbance often soon passes off in cases of
persistent hemianzsthesia. Whether the symptoms of motor
imitation (the so-called post-hemiplegic chorea, for instance)
Which are a not rare accompaniment of hemiplégia. are due tc;

di i i
b'sease of tt_le 1.nternal capsule or to disease of the neighboring
asal ganglia, is as yet undecided.

\\'hif&? bt}};li Sf:g("rlafqf‘adl_'fgemina we mean that peculiar eminence
e );)q 1«_1_ _ ul;ro“-.ls separated into four parts (bodies), and
B ];.Ir tktenor ogndary of. the th.lfd ventricle. In front it is
L }'1 1el C();nmlssm'e w.hlch unites the two thalami: on it
which are Cpllff’fll Ig and (conarium). The anterior pair of bodies,
The appear-a ¢d the nates, are 1ar_ger than the posterior, the testes.
- Imce and structur.e w_h;ch these two pairs of bodies pre-

€ lower mammals, justifies the conclusion that they are to-




