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INTRODUCTION.

In the following description of the Central Nervous
System it is not intended to rehearse minute details which
can be found in the many excellent works upon anatomy,
but to place in view in as clear and concise a manner as pos-
sible the general architecture of the central nervous system,
and to. trace the relation and continuity of its parts. When
a general knowledge of the structure of the brain is acquired
by the student a useful and practical step is gained, because
he will not only be able to describe the situation of a lesion
and understand the descriptions made by others, but he will
be in a situation to intelligently discuss the funetions of its
parts, and is prepared to work in the field of discov-
ery. The incidental assignment of function to any part of
the nervous system in these pages is intended to assist the
memory and awaken enquiry. Nothing stimulates the obser-
vation to the same extent as the entertainment of a theory,
to be demonstrated or corrected by careful observation of
facts which fall under one’s own notice, or by those which ean
be obtained from other reliable sources.

The following deseription has been made from dissections
by the author, and has been carefully verified by a comparison
of longitudinal and lateral dissections, and by sections, all of
which agree in proving the correctness of the representations
herein described.

These dissections have been permanently recorded by
castings in plaster, and the sections have been photographed






TIHE MEMBRANES OF THE BRAIN.

The Central Nervous System, or the Cerebro-Spinal axis,
is contained in the cavity of the cranium and spinal canal.
This eavity is lined by a tough fibrous membrane, the dura
mater, which is closely adherent to the inner surfaces of the
bones of the skull, especially at the sntures, base, and
the margin of the foramen magnum, but is loosely at-
tached by fibrous tissne to the bones forming the spinal
canal. Its internal surface is smooth, covered by a serous
surface which is the outer wall of the arachnoid cavity, and
it is perforated by numerons openings corresponding to the
foramina of its bony enclosure. These openings are for the
transmission of nerves and blood vessels, and the membrane
is prolonged outwards, to be continuous with their sheaths and
with the periostenm of the skull. As an instance, the dura
mater forms a sheath for the optic nerve, expands to form
sclerotic coat of the eyeball and lines the walls of the orbit.
The dura mater contains between its layers the meningeal
arteries and channels for the conveyance of venous blood,
called sinuses. The falx cercbri and the tentorum cerebelli
are projections of the dura mater extending into the fissures
of the brain, respectively between the hemispheres of the
cerebrum and between the occipital lobes and the cerebellum.
The use of these processes are to sustain the parts of the
brain in their proper position.

The arachnoid is a thin fibrous membiane which surrounds
the brain, spinal cord and the roots of the nerves. "It covers
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the convolutions of the brain, but does not dip into the sulei
between them. It is somewhat loosely attached to the sur-
face of the brain, but closely adherent to the pons, medulla
and spinal cord, as well as to the roots of the nerves which
it encloses and supports between their origin and the fora-
mina of the dura mater before mentioned. The intervals
between the arachnoid membrane and the pia mater beneath
are called the sub-arachnoid spaces. These communicate
with each other and with the ventricles of the brain and in
certain pathological conditions are the seat of effusion. The
arachnoid is continuous with the inmer serous surface of the
dura mater enclosing the arachnoid cavity. Upon each side
of the spinal cord, between the roots of the nerves and

throughout its whole length, this membrane sends out deli-
cate projections which are attached to the inner surfiace of the

dura mater, the function of which is to preserve the position
of the spinal cord in the spinal canal. Together they are
called the ligamentum dentatnm.

The pia mater immediately invests the nervous sub-
stance of the brain and spinal cord, is the vascular membrane,
and is made up of an intricate network of blood vessels of
various sizes,which break up into numerous minute vessels that
penetrate the nervous mass and are distributed to it. In a sec-
tion of the brain these vessels are divided and are seen as
points or specks on the surface of the section, and are called
puneta vasculosa. Those blood vessels which are distributed
to the grey masses, or nerve centres within the brain, are large
and numerouns, while those in the white matter are smaller
and fewer in number. Projections of the pia mater extend
through fissures into the ventricles, or cavities within the
brain, with which they will be deseribed. Attached to these
projections of the pia in the ventricles are several close capillary






Divisions of the
Axis.

Cerebrum,

THE CEREBRO SPINAL AXIS.

The mass of nervous matter included under this heading
is commonly referred to as the brain and spinal cord. The
brain is that portion of it which is contained within the
cranial eavity, and the spinal cord is the part suspended
within the spinal canal. In this deseription we will view the
axis as an isolated object, and the divisions of it made for
the convenience of description, will be marked by di.stinctions
upon the axis itself, without any refercnce to the relations of
its parts to those of any other part of the body.

After giving a general description of the structure of any
part, we will direct the attention to the natural order of dis-
section from above downwards, as represented by the castings
before referred to, which are intended to accompany and
illustrate these pages.

When the anatomy of the spinal cord has been reached in
the order of description and studied, its various ecolumns will
be traced upwards to their associations above, by which a
complete review of the whole will be brought before the
mind and its parts associated into the formation of a structure.

A very proper and convenient division of the cerebro spinal
axis is the cerebrum, cerebellum and spinal cord with their
respective conections, and in this deseription we will follow
the divisions commonly in use though without striet adherence
to old boundaries. We will, for instance, say that the cere-
brum is all that portion of the brain above the pons Varoli,

including the hemispheres their peduncles and commissures.
8



TIIE CEREBRO SPINAL AXIS, 9

The cerebellum and pons will be deseribed together, on ac-
count of the close association of their parts and the necessity
of maintaining the analogy between this structure and that
of the cerecbrum. The medulla oblongata will be outlined,
as that portion of the spinal eord which extends from the
lower horder of the pons Varolii to the lower part of the
decussation of the anterior pyramids of the mednlla, below
which point is the spinal cord proper.

Viewed as a whole the ecrebro spinal axis presents two
lateral halves, united by commissures and divided in the mid-
dle before and behind by a continuous but modified longi-
tudinal fissure, which in front is called the anterior and
behind the p(')sterior median fissure.

Tne Mepian Fissure.—The median fissure divides the
axis into lateral halves and has different names applied to it
in the different localities in which it lies. In front of the
spinal cord it is called the anterior median fissure, which is
partially interrupted at about an inch below the pons Varolii
by the decussation of the anterior pyramids of the medulla ob-
longata. Unless the groove upon the front of the pons Varolii
which lodges the basilar artery may be called a eontinuation of
the anterior median fissure, this fissure is completely inter-
rupted to the extent of abont one and half an inch by the
transverse fibres of the pons. Above the pons, this fissure
is broad and expanded between the peduncles of the cere-
brum, where it is called the interpeduncular space, in front of
which, at its termination in the great longitudinal fissure of
the eerebrum, it is interrupted by the optic commissure,

The sides of the interpeduncular space are connected in
front with the commencement of the fissures of Sylvius, and

Note.—The vertical sections are numbered separately to indicate the sitnation of each eut
upon plates 25 and 26 and are marked by a * tbus (26*). The general plates are referred to by simple
numbers.

Cerebellnm,

Spinal cord.

Ant. median fissure
Figs. 7-9.

Basilar groove.
Figs. 9-27.

Interpednnenlar
space. Compare
Figs. 2-7-9.



Great longitudinal
fissure. Figs. 1-
2-17-24-26.

Intersection with
transverse fissure
Fig. 26,

Velum interposi-

tum. Fig. 5.
Groove. Fig. 8.
Ineisura. Figs. 27-

29.

Posterior median
fissure. Figs. 8-
10.

Central canal of
spinal cord. Figs.
8 10.
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behind with the lateral extremities of the great traunsverse
fissure.

The great longitudinal fissure separates the hemispheres
of the cerebrum from each other, it averages about two and
one-half inches in depth, and at its bottom is the corpus cal-
losum, the great commissure of the cerebrum which unites the
hemispheres. Behind the postetior extremity of the corpus cal-
losum this fissure joins the great transverse fissure, which it
intersects in the middle of the latter. Beneath the posterior
extremity of the corpus callosum both communicate with the
cavity of the third ventricle. A process of pia mater, called
the velum interpositum, passes through this opening or fissure,
the fissure of Bichat, into the third ventricle. A longitudinal
groove separating the tubercles of the corpora quadrigemina,
and lower down a depression upon the upper surface of the
valve of Vieussens, mark the continuation of the median fis-
sure,which is now interrupted by the cerebellum. The fissure is
indicated upon the cerebellum by a notch in front and one
behind, the incisura anterior and posterior of the cerebellum.
Below the cerebellum, the posterior median fissure begins at
the lower extremity of the fourth ventricle, and extends
throughout the length of the spinal cord. The posterior
median fissure of the spinal cord is deeper and narrower than
the anterior, and its sides are more difficult to separate.

Tur veNtricULAR sYsTEM.—In the centre of the mass
throughout its whole length is a cavity or ventricle which is also
modified at different points along its course. 1In the spinal cord
it is a slender canal which, behind the medulla oblongata, con-
nects with the posterior median fissure by an interruption of the
posterior commissure of the spinal cord. At this point, on
account of the lateral separation of the posterior columns of
the cord, the minute canal expands into a broad cavity, the






Superior surface,
Figs. 1-24 26.

Inferior surface.

Figs. 2-7.

Frontal surface.

Olfactory nerves,

bulbs and fissure.

Figs. 2-7.

Temporal lobes.

THE CEREBRUM.

TILE SURFACE.

Separated from the rest of the mass of the Central Ner-
vons System and viewed, the cerebrum is much the largest
part, being about eight times the weight of the cerebellum,
and thirty times that of the spinal cord. It averages seven
inches in a longitudinal and five inches in a transverse diame-
ter, It is convex upon its upper surface, and its sides
seen from above, present an oval contour.

Turned over, its under surface in a general aspect is oval
and flat. This surface presents three lobes and two surfaces,
and is divided into lateral halves by a continuation of fissures
and depressions.

The anterior or frontal portioﬁ is a flattened surface divided
in the middle by the anterior median fissure. The marginal
convolutions, which form the sides of the fissure, are elevated
above the rest of the surface, and the parts upon each side
of the elevation are triangular and slightly concave, corres-
ponding to the upper surfaces of the orbital plates of the
frontal bone, upon which they rest in their normal position
in the cranial cavity. On the sides of the median fissure, and
removed half an inch from it, are two other fissures, one on
either side, which run parallel to it and lodge the olfactory
bulbs and nerves.

The temporal lobes project above this surface behind like
large tubereles, one on each side, and are separated from

each other by a considerable interval. They are divided from
12



THE CEREBRI'M. 13

the frontal surface, or lohes, by the fissures of Sylvius which
arch around and constrict their bases.

The posterior, or oceipital lobes, are directed backwards,
are pointed posteriorly, and are separated from each other by
the posterior median fissure, which in this sitnation, longitudin-
ally, is about three inches in depth, running forward as far as
the posterior border of the corpus callosum.

The contour presented by a view of the under snrfaces of the
temporal and oceipital lobes is oval, concave from before
backwards and from side to side, forming a shallow cup, in
the center of which is an oval opening. This opening
is the hilus of the cerebrum whieh transmits the cerebral
peduncles in front, and behind lodges the optic lobes, or
corpora quadrigemina. In front of this opening, between the
temporal lobes, is an interspace, the floor of which contains
the optic commissure, infundibulum, eorpora albicantia and
posterior perforated space. These parts rest upon the body
of the sphenoid bone. The posterior median fissure extend-
ing backward completes the division of the surface into lateral
halves.

The anterior portions of this surface, or the temporal
lobes, are lodged in the temporal fossie of the skull, and the
occipital lobes rest upon the tentorinm ecrebelli.  This sur-
face behind forms the upper boundary of the extra ventrieular
portion of the great transverse fissure or fissure of Biehat.

The cerebrum is divided into lateral halves, ealled hemis-
pheres, by the great longitudinal fissure, which includes the
anterior and posterior median fissures that separate the frontal
and the oceipital lobes. The hemispheres are united at the base
of the cerebrum, and by several ecommissures the largest of
whiel is the eorpus eollosum or the great transverse eommis-
sure of the cerebrum.

Fissure of Sylvius.
Figs. 2-7-16 24.

Occipital lobes and
posterior median
lissure,

Temporo-occipital
surface

Milus of cercbrum
and of the hem
ispherical gangh-
on. Figs. 247

Fissure of Bichat
in Fig. 2 bounds
the hilus on its
sides and behind.
The ventricular
extremity, Figs. 4
and 5. Its infer-
ior extremity is
seen in Fig. 170
It is often called
the transverse fis-
sure.

Corpus eallosum.
Figs. 3 8 2326



Compare convolu-
tions and fissures
Figs. 16 with 24
and 17 with 26.

See description of
hemispherical
ga glion.

Peduncles of cere-
brom., Figs. 2-7-
8-9-10-26-27.

Raphe of pedonce
les. Figs. 26-27-
33.

Geniculate bodies.
Figs. 7-8-9 1213
and vertical sec-
tions Nos. 20-21-
(G. G.)

14 ARCHITECTURE OF THE BRAIN.

In general contour and markings the lateral halves of the
cerebrum are alike, but upon closer inspection, the convolu-
tions and fissures of one hemisphere do not correspond with
those of the other, and in a comparison of any number of
brains, there cannot be found any exact resemblance in the
hemispheres of the same side.

There are, however, certain distinct fissures and convolu-
tions which enable the anatomist to map out the surface
of the brain, and to define localities which may be com-
pared with those of other brains. The whole surface of
the brain is divided into general regions which correspond to
and are named after the bones of the skull which cover them.
Thus we speak of the frontal, parietal, occipital, temporal,
temporo-sphenoidal, orbital and insular regions of the brain,
and that which lies in apposition with-ts fellow within the
longitudinal fissure, as the inner or fissural region.

The convolutions upon the surface of the cerebrum will
be described later on with the hemispherical ganglion.

STRUCTURE OF TIE CEREBRUM.

In a general description of the anatomy of the cerebrum,
it may be said to arise by two peduncles, the parts of which
are derived in front from the pons Variolii, and behind from
the cerebellum.  Each peduncle is about five-eighths of an
inch in length, about one inch in breadth from before back-
wards, and about three-fourths of an inch in thickness in a
lateral direction. The peduncles are separated from each
other in the median lines by a thin layer of antero- posterior
fibres called the raphe.

One-third of the distance from the posterior median line, on
the outer surface of each crus, is a vertical depression leading
apwards from the pons to a tubercle, the internal geniculate

body.

In front of this depression is a broad band of coarse
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fibres, the crusta, which is directed upwards and back-

wards to the lower margin of the optic tract that

Behind
the vertical depression is an oblique tract of finer fibres hav-

marks the upper boundary of the cerebral peduncle.

ing the same direction as those of the crusta and extending
upwards to the testes, and to a horizontal tract which is
directed outwards from the testes to the internal geniculate
The oblique tract behind the
depression arises apparently from the pons Varolii, but sub-

body, the brachinm posterius

sequently will be traced to the anterior column of the spinal
cord. This tract is depressed below the level of the
crusta and overlaps a large band of horizontal anterio-
posterior fibres derived from the cerebellim, the pro-
cesses e cerebello ad testes (a misnomer).

The processus (a name which we will continue to use in place
of the former) of one side is connected with that of the other
along their internal margins by the valve of Vieussens which,
together with the processes, forms the roof of the fourth ventri-
cle. The cruste diverge as they pass upwards from the pons and
are separated in front by a wide interval; the interpeduncular
space. This interval between the crust in front is triangular
in shape, pointed below, and is about a half an ineh in depth
above the pons. Two round white eminences, the corpora
albicantia, are situated between the peduncles about half an
inch in front of the pons Varolii. The third nerves
spring from the inner margin of the cruste immedi-
ately above the upper border of the pons. The crusta are
about a quarter of an inch in thickness, and the nervous mass
enclosed and supported by them, composed of numerous
tracts and masses of white and gray matter, is called the
tegmentum.  The crustre are the motor tracts and expand

above bodily into the internal eapsules of the cerebral Lemis.

Crusta. Figs. 2-7 8
9 10-11-12 15 2§-

292 2397,

s

Vertical depression
on the side of the
peduncle. Fig. 9.

Nates, testes, brach-
ia, pineal gland.
¥igs. 6 8 9 10 13
14 26-27.

This obligue vact
is the Tunda
wmental root zone
Figs.8 9 11 1213

Processes. Figs 8
910 11 1213 11-
15-27-28 21* 1o 2}*

Corpora ailbicantia,
third nerves, tu.
ber cinereum and
infundibnlum,
Fig. 9.

Crustie and teg-
mentum. Fig, 32,

f cros.
13 21

Expansion
tae. Figs.
13+



Tracts of tegmen-
tum. Figs. 10-15.

Tegmentum. Fig.
2.

Taternal  capsule*
Figs. 4to 14,18 to
22, 10* to 19*.

Decussation of cor-
pus callosum and
internal capsule.
Figs. 3 8-18%-10%,

Corona radiata and
puncta vosculosa.
Figs. 3 to 6.

Triangular space
enclosed by cor-
pus callosum and
internal capsale.
Figs. 8. 16* to 19%,
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pheres, passing directly through them to reach the motor
The

tegmentum contains the sensory tract, and, with one excep-

areas above upon the sides of the surface of the brain.

tion, the fillet, its fibrous structures are interrupted by masses
of grey matter before entering the internal capsule to be dis-
tributed to the surface of the brain. In a section of the
peduncles the tegmentum consists of all that portion of the
surface except the divided tracts of the crustwe, which are
situated on the sides and the front of the peduncles.

The anatomy of the peduncle will be examined more closely
later, but at present it is necessary to mark the distinction
between the crusta and the tegmentum, because these divisions
of the crus cerebri or peduncle are frequently referred to in
works upon anatomy. '

The internal capsule of each hemisphere is derived from
The

fibres of the crns cerebri pass upwards and outward

the expansion of a crus or peduncle of the cerebrum.

to about the middle of the hemisphere, where they decussate
with the fibres of the corpus callosum, external to and above
the outer border of the lateral ventricle. Beyond the decus-
sation of these tracts, which extends froin before backwards
throughout the length of the onter margin of lateral ventricle,
the fibres of the corpus ecallosum and internal capsule inter-
mingle with those of the longitudinal commissures of the hem-
isphere and constitute its white snbstance, or the corona radiata.

The corpus callosum is the great transverse commissure of

the brain. It forms the roof the lateral ventricles, and uniting

‘upon its sides with the fibres of the internal capsules, a

triangular space is enclosed containing the ventricles and the
internal basal ganglia.

A vertical section across the middle of the brain shows
the internal capsule below its junction with the corpus cal-






Corpus callosum.
Fig. 3-8.

Gyrus F. Figs. 17-
26.

Crest. Figs. 3-8,

DISSECTION.

By separating the sides of the longitudinal fissure between
the hemispheres of the cerebrum, there is brought into view
a broad band of transverse fibres, the corpns callosum, which
connects the hemispheres.  Enclosing the corpus callosum
behind, above and in front is a long continuous con-
volntion, the gyrus fornicatus, which overlaps it on each
side as far as the middle line. The fissure between the corpus
callosum and the gyrus fornicatus is about five-eights of an
inch in depth, extending in a lateral direction from the bot
tom of the longitudinal fissure, and is sometimes called the
ventricle of the corpus callosum.

If the convolutions above the corpus callosum are gently
lifted and torn outward, they will break externally from an
elevated crest, one on eacl: side, which is the line of decussa-
tion of the corpus callosum with the internal capsule as it
ascends from the crus cerebri. These crests extend longi-
tndinally along the middle of the hemispheres to near their
extremities, are more elevated in the center than at each end,
and are more widely separated behind than in front. The
¢rests project upwards as longitudinal ridges that form the
outer boundaries of the corpus callosum. The upper surface
of the corpus callosum js concave from side to side forming
a broad longitndinal groove, or trough about four inches in
length and two inches wide, situated in the middle of the
cerebrum.

External to the corpus callosum on each side is the white

<ubstance of the brain, the- corona radiata, divided in front
18



DISSECTION. 19

and behind into two parts by the anterior and the posterior
median fissures. It is fringed by a thin layer of grey matter
upon its outer border, and the broken surface shows the
ends of torn blood vessels, the puncta vasculosa.

The whole surface exposed by breaking the upper part of
the cerebrum to a level with the corpus callosum is oval in
shape, and convoluted on its margin by fissures. One on
each side is deep, and situated behind the middle of the
hemisphere, the posterior extremity of the fissure of Sylvius.
Behind the eorpus callosum is the exposed upper surface of
the cuneus lobe of the brain, the center of vision, and the
couvolution immediately behind the fissure of Sylvius is the
center of word memories.

To illustrate the strueture of the corona radiata a triangle
has been figured upon the right side of figure 3, which
serves to elucidate the phenomena of word blindness, word
deafness, amnesia and aphasia, also another triangle in front,
to illustrate cerebral automatic action. The external side of
the triangle represents the outermost layer of the corona
radiata which is composed of fibres passing between
adjacent lobes and convolutions. These are called the
internuntial fibres, and 1n the illustration the tract is repre-
sented through which the name is suggested by the object,
and vice versa, and the fingers are set in motion automatically
by aural and visial impressions.

The internal and anterior sides of the triangle represent
the fibres of the external longitudinal commissure which
associate the memory centres behind with the seat of the
intelleet in the anterior lobes, and with the motor centres of
the central region of the brain. The former for the produc-
tion of conscious and rational, and the latter for subeonscious
or automatic action. It is easy to determine the results pro-

Puncta vascnlosa.
Fig. 3.

Cuneuns. Figs 3 17

26,

Internuntial fibres
Figs. 3 and I8 to

o



Longitudinal com-
missures, super-

ior or commis-
sure of gyrus, in-

ferior or fornix,
and external.
Figs, 3-49 18 to

21.

External longitu-
dinal commis-
sure. Figs. 19-
20-21.

20 ARCIHITECTURE OF TIIE BRAIN.,

duced upon memory, mind and action by the destruction
of a nerve centre, or the interruption of any of these tracts
by accident or disease.

The internal layer of the corona radiata is that next to
and inclading the crest or decussation of the corpus callosum
and internal capsule. This layer of the corona lies close to
the walls of the lateral ventricle previous to its distribution.
Ixternal to this layer, the fibres of the several layers are
mingled into a network, the formatio reticularis of the cere-
brum. The internal ]ziyer is composed wholly of fibres from
the corpus callosum and the internal capsule, and as they pass
toward the surface of the brain are disposed in horizontal
laminz between which the fibres of the longitudinal .commis-
sures are 1nserted in their passage from before backwards. The
outermost layer of the corona radiata is a close network of
fibres passing in all directions and therefore in dissection breaks
into short pieces immediately beneath the convolutions. The
three layers of the corona may with propriety be called,
from within outwards, the capsular, commissural and inter-
nuntial layers. These layers are exhibited in plate No. 25
of the vertical sections.

Tne LoNGITUDINAL coMMIssURES.—The longitudinal fibres,
or commissures of the hemispheres, are probably scattered
through the entire mass of the corona, but in some situations
they can be demonstrated with ease and the fibres separ-
ated for long distances. A tract running parallel with the
bottom of the fissure of Sylvius, beneath the insula, is of
considerable size, and is called the external longitudinal
commissure. This commissure is represented in the triangle
just deseribed, and terminates in the internal capsule in front
of the lenticular body. Another commisure is situated in
the gyrus fornicatus upon the inner side of the crest and
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resting within the outer margin of the corpus callosum. It
is the superior longitudinal commissure, or the commissure of
the gyrus fornicatus.

Tue RAPUE AND STRLE LONGITUDINALES.—In the middle line
upon the upper surface of the corpus callosum is a slight
linear longitudinal depression, the raphe, and upon each
side, and parallel to it, are two longitudinal white lines,
The

anterior fibres of the corpus callosum are arched forward into

the striee longitudinales, or the nerves of Lancisi.

the frontal lobe, the middle fibres are transverse, and the
posterior form a broad arch behind and are directed back-
wards beneath the posterior cornua of the lateral ventri-
cles to be distributed to the occipital, basalar and temporal
convolutions. The fibres of the corpus callosum decussate
continuously with those of the internal capsule above the
outer margin of the lateral ventricle and the roof of the pos-
terior cornu, forming the crest.
corpus callosum is thick, is inverted beneath the posterior
edge of the fornix, to which it is attached and is called the

The posterior margin of the

splenium.

The splenium forms a part of the upper boundary of the
intraventricular portion of the transverse fissure of Bechat.

The anterior margin of the corpus callosum is arched
downwards to the base of the brain, where it divides into
two peduncles that diverge outward obliquely across the
anterior perforated spaces of opposite hemispheres to termin-
ate in the anterior part of the temporal lobe upen each side.
At their angle of divergence they bound the lamina cinerea
in front. The downward deflection of the corpus eallosum is
called its genu or knee.

A vertical section of the corpus callosum shows that it is

about double in thickness in frout and behind than in

Superior Jongitu-
dinal commissure.
Figs. 3 23,

Raphe and strim
longitudinales,
Fig. 3.

Decussation over
the roof of pos-
terior cornn,

Fig. 22.

Splenium, Figs. 4+
5-26.

Anterior peduncles
of corpus ecallo-
saum,. Fig. 7,

Lamina cinerea.
Figs. 9-11-12.

Genu corpus callo-
sum. Figs. 4-5-6-
26-9%,

Fig. 20.



Septum Incidum,
Figs. 4-5-6-8-10-
26 (S.L.)

Lateral ventricles,
Fig. 4.

Cornua of the lat-
ral ventricles.
Fig. 5.

Hippocampus ma-

jor, minor and
pes  accessorius,
Fig. 5.

Broad groove.
Fig. 4-5.
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the middle, and in separating its fibres, the inferior layer
is observed to be turned downward at its lateral extremi-
ties into the caudate nucleii, while the upper fibres pass
upward into the crest on either side. The under surface
of the corpus callosum forms the roof of the lateral ventri-
cles and is attached below along the median line from before
backwards, behind to the fornix, and in front to the septum
lncidum. Its attachment to these parts bounds the lateral
ventricles internally and separates them from each other.

The removal of the corpus callosum exposes the lateral
ventricles, except the middle and posterior cornua which are
uncovered by a section of the temporal and occipital lobes.
The cavities thus exposed together present a broad depressed
surface between the internal capsules. These project upward
and ontward, and form its outer boundriés on each side for
two-thirds of the distance in front.

Projections of the lateral ventricles extend into the anter-
ior, middle and posterior lobes of the cerebrum, and are called
the anterior, middle and posterior cornua of the lateral ventri-
cles. The aunterior cornua are directed forward and outward,
the middle backwards, ontwards, downward, forward and in-
ward, encircling the ernra of the cerebrum and upon the floor of
each is a rounded longitndinal eminence, the hippocampus
major whicli terminates below in a broad convoluted extremity,
the pes hippocampi. The posterior cornn is directed outward,
downward, backward and inward, and projecting from its in-
ternal wall is a longitudinal eminence, the hippocampns minor.
An oval eminence is situated externally at the junction of the
middle and posterior cornna and is called the pes accessorius, or
eminentia collateralis. Behind the reflection of the internal
capsule; as it bends downward into the roof of the middle
corny, is a broad groove, directed outwards and downwards,
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which is the common communication between the middle and
posterior cornua with the body of the lateral ventricle.

The parts seen upon the floor of a lateral ventricle, from
before backwards, are the candate nucleus, the twenia semi-
civenlaris, a portion of the thalamus opticus, the choroid
plexns, corpus fimbriatum and the fornix. Between the
anterior pillars of the fornix and the anterior extremity of
the thalamus is an oval opening through which the lateral
ventricle communicates with the third ventricle, and with
the lateral ventricle of the opposite side. This opening
transmits the choroid plexus of one ventricle to be contin-
uous with those of the others, and is called the foramen
of Monro. Extending backwards from the foramen of
Monro, beneath the corpus fimbriatum or edge of the fornix,
as far as the apex of the middle cornu of the lateral ventri-
cle, is a narrow fissure which transmits the velum interposi-
tum to the lateral ventricle. This fissure is called the fissure
of Bichat, and is the ventricular termination of the great
transverse fissure.

The fornix is a triangular layer of longitndinal white
fibres, with its apex directed forward and its base attached
behind to the posterior extremity of the corpus callosum.
Its anterior extremity divides into two ronnded cords, one on
each side, which descend in front of the thalamii optici to
the base of the brain, and obliquely backward to the cor-
pora albicantia in the interpeduncular space, and from these
latter are tracts of white fibres passing outward to the internal
capsules.

The apex of the fornix is continued forward to the
genu of the corpus callosum in the median line, by a
thin membrane, the septum lueidum. This membrane
fills up the interval between the fornix and the genu of

Foramen of Monro
Figs. 4-b.

Fissure of Bichat
Figs. 4-5.

Fornix. Fig. 4.

Septum lucidum.
Figs. 4-5-6 8-26.
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the corpus callosum dividing the lateral ventricles from
each other. The fibres of the septum lucidum pass in
a longitudinal direction from the fornix to the corpus callos-
The septum is composed of two layers, side by side,
The posterior

um.
enclosing a vertical slit, the fifth ventricle.
angles of the fornix are extended outward, backward, and
downward along the broad groove behind the arch or genu of
the internal capsule, to be continuous with the layer of white
fibres which cover the floor of the middle and posterior
cornua. These extensions are called its posterior pillars,
each pillar apparently dividing to form the hippocampus
major and minor of the same side. The edge of the fornix
is called the corpus fimbriatum, and rests upon the thalamus
opticus. It extends behind the posterior extremity of the
thalamus downward along the internal margin of the floor of
the middle cornu and terminates in the apex of the ungual
convolution.

The choroid plexus is a capillary network lying upon the
thalamus and attached to the edge of the velum interpositum,
from which it receives the blood vessels that supply it. It
extends from the foramen of Monro in front over the
thalamus opticus into the middle cornu of the lateral ventri-
cle. It lies parallel with the fissure of Bichat and the corpus
fimbriatum to their lower extremities, which terminate at the
apex of the middle cornu. The choroid plexuses of the
lateral ventricles and those of the third ventricle are con-
nected through the foramina of Monro.

If it 1s
divided transversely and its parts reflected, its anterior

The fornix forms the roof the third ventricle.

pillars will be seen descending in front as two rounded cords;
and upon the under surface of its posterior part, crossing in
lateral direction, are several trausverse strize called the lyra.
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These latter are fibres of the corpus callosum crossing in a
transverse direction beneath the attachment of the posterior
margin of the fornix to that of the corpus eallosum.

Beneath the fornix, and exposed by its removal, is a pro-
cess of pia mater extending into the ventricles of the brain,
and calied the velum interpositum on account of its being
interposed between the fornix and the third ventricle, which
is beneath it. The velum interpositum is triangular in shape,
corresponding to the under surface of the fornix, with which
it is in contact. The velum contains numerous blood vessels
which supply the choroid plexuses. Near its centre, side
by side, are.two large veins, the vena Galeni, which receive
blood from the venwe corpora striata and convey it to the
straight sinus, at the junction of the falx cerebri and tentor-
ui: cerebelli.  Suspended along the middle line upon the
under surface of the velum are two fringes, the choroid
piexuses of the third ventricle, which are coutinnous with
those of the lateral ventricles at the foramina Monro. The
velum is derived from the pia mater covering the occipital
and temporal lobes of the brain. Itis admitted into the third
ventricle beneath the posterior border of the corpus callosum,
and passing forward under the fornix, beneath its lateral mar-
gins, it extends into the lateral ventricles through the fissures of
Bichat. At the outer sides of the cruri cerebri, the pia mater
passes directly from the under surface of the brain into the
middle cornua of the lateral ventricles upon each side. This
membrane embraces the pineal body, and the latter may be
torn off by its careless removal. The parts exposed by
its removal are, the cavity of the third ventricle, pineal
body, optic lobes and the thalamus. These, together with
the basal ganglia and internal capsule, will now be described
together, in order that their relations may be more clearly

Velum interposi-
tum,  Fig. 5.

Situation in which
the pia mater
passes directly
into the lateral
ventricle from the
surface of the
brain. Figs. 5-17.

Parts exposed by
the removal of
the velum. Fig. 6.
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understood. The removal of the cerebellum, as seen in Fig.
8, is advantageous to this dissection, as the parts above men-
tioned are then seen in connection with those below.

In general, this disscction presents a median longitudinal
depression, and two lateral masses, one on each side. In the
middle line, between the lateral masses, is a longitudinal
cleft, the third ventricle. The third ventricle is one and half
an inch in length, extends vertically to the base of the brain,
where its floor is formed by the parts contained in the inter-
peduncaular space, including the lamina cinerea, optic commis-
sure and tuber cinereum. Communicating with the ventricle
below is a canal leading to the pituitary body, the infundi-
bulum. The pillars of the fornix descend in the anterior
extremity of the third ventricle. By separating the anterior
pillars of the fornix the middle portion’ of the anterior com-
missure is exposed, and is seen crossing the anterior wall of
the ventricle in front of them. The anterior commissare of
the third ventricle is directed outward and backward on each
side to the extremity of the inferior ramus of the internal
capsule of the hemisphere, its extremities terminating in
the temporal lobes. It i3 supposed to be the commissure
of the centres of smell and taste. The internal surfaces
of the thalami form the lateral walls of the third ventricle.
Crossing its middle, uniting the central part of one thalamus
with that of the other, is a broad gray commissure, the mid-
dle or gray commissure of the third ventricle. The ventricle
is pointed behind, and is coutinuous with a canal which passes
backwards beneath another transverse band of white fibres,
the posterior commissure of the third ventricle. The canal
just mentioned leads downwards and backwards, beneath the
posterior commissure and the commissure of the corpora
quadrigemina and valve-of Vieussens, to communicate with
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the fourth ventricle. This canal is called the aqueduct of
Sylvius, or the iter e tertio ad quartem ventriculum, or, for
short, the iter. Extending from the anterior pillars of the
fornix forward to the genu of the corpus callosum, and sep-
arating the lateral ventricles, is the septum lucidum.

Behind the posterior extremity of the ventricle, and
above its posterior commisure, is a small globular body some-
what elongated from before backwards, the pineal gland.
Two delicate white tracts extend forward from the anterior
extremity of the pineal gland, one on each side, upon the
lateral margins of the third ventricle, they are the anterior
pillars of the pineal gland and mark the division between the
superior and internal surfaces of the thalamus. These tracts are
lost in front of the anterior extremity of the thalamus, where
they are in conjunction with the descending anterior pillars
of the fornix. The anterior extremity of the pineal gland is
attached to the upper surface of the posterior commissure of
the third ventricle by a delicate membrane, whose lateral
margins are thickened and called the posterior pillars of the
pineal gland. The posterior margin and sides of the pineal
gland are free, and it rests above, in front of, and between
the anterior tubercles of the corpora quadrigemina.

The corpora quadrigemina or optic tubercles are four
small bodies placed above and between the cruri cerebri, and
in the interval between the posterior extremities of the thalami
optici. They are enclosed behind by a notch upon the
anterior part of the cerebellum the incisura anterior. The
corpora quadrigemina are in pairs, an anterior pair, the nates,

and a posterior pair, the testes. The tubercles of each pair
are placed one on either side of the median line and are conneet-
ed by a commissure.Directed obliguely outward and forward

from the nates and the testes, on cither side, are two bands
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of white fibres, the brachia,anterius and posterius, the former
being connected with the nates, and the latter with the testes.
These tracts are the external margins of the horizontal layers
of fibres which pass from the corpora quadrigemina, beneath
the posterior extremity of the thalamus, to the internal capsule.
They are also connected with the posterior extremities of the
optic tract and geniculate bodies, the brachinm auterior with
the corpus geniculatum externum and the brachium posteri
with the corpus geniculatum internum. DBehind the corpora
quadrigimina, and covered by the cerebellum, are two broad and
rounded cords, one on each side, which ascend from the hilus
of the cerebellum and are the processes, or the superior
peduncles of the cerebellum. These are united along their
inner margins by a thin translucent membrane, which is de-
pressed upon its upper surface, and is called the valve of
Vieussens. The valve is pointed at its anterior extremity
which projects upwards between the testes, and is elevated
above the general surface. On each side of its anterior extrem-
ity are the apparent origins of the fourth nerves. The under
surface of the valve and of the processes form the roof of the
fourth ventricle. The superior vermiform process of the
cerebellum rests upon the valve of Vieussens and the infer,
ior vermiform’ process is beneath it in the fourth ventricle.
Upon the outer surface of each processus at its anterior part,
crossing it obliquely in an upward direction, is a band of
fibres parallel to those of the crusta from which it is divided
by the sharp vertrical furrow previously mentioned. This
band of fibres terminates above in the testes and brachium pos-
terior, and below it is continuous with the fundamental root
zone of the spinal cord.

At the upper extremity of the depression between the
crusta aud the tract just mentioned is a tubercle, which is
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connected behind with the brachinum posterius, and in front
with the lower division of the optic tract, and is ealled the
corpus geniculatum internum. External and above the corpus
geniculatum internum, upon the outer division of the extrem-
ity of the optie traet, is an elevation, the corpus geniculatum
externum. These bodies are apparently the outer terminations
of the brachia, but, as before stated, the major part of the
fibers of the brachia passes beneath the thalamus and optic
tract to the internal capsule.

Tnk Basan cancLia:—Upon each side of the third ventricle,
resting upon the upper extremities of the peduncles or eruri
cerebri, are two large masses of gray matter, one on each side,
the basal ganglia of the cerebum. Eaeh mass is composed of
three large ganglia, two of which are internal, and one exter-
nal to a broad and thick layer of white fibres, the internal
capsule, The capsule is seen projeeting above, from between
the external and internal ganglia, as an elevated tract com-

The fibres

of the anterior portion of either internal capsule are direeted

posed of transverse lamina or hundles of fibres.

forward toward the anterior lobe of the cerebrum, the middle
fibres upwards tothe parietal region, and the posterior back wards
and ontwards into the occipital and temporal lobes of the brain.
The internal capsule radiates like the pinna of the ear, an
interspace being left opposite the anterior perforated space
between the frontal and temporal lobes of the hemisphere.
In consequence of this disposition of the fibres of the capsule,
it eneloses a conieal concavity, open externally, which is filled
by a mass of gray matter, the lenticular nueclens, or external
basal ganglion.

At its posterior part, the internal capsule sweeps around an
-abrupt curve as it descends to form the roof of the middle

cornu of the lateral ventricle. The reflected portion of the
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capsule is distributed to the temporal lobe and its abrupt
deflexion behind is called its genu.

Tnw INTERNAL BAsAL GaNcLia :—The internal basal ganglia
rest upon and are attached to the internal surface of the
internal capsule. They are separated from each other by a
depression, and a narrow band of white fibres, the tienia
semicircularis.  The superior internal ganglion, or candate
nucleus, rests upon the upper portion of the internal surface
of the internal capsule, and projects into the floor of the lat-
eral ventricle. Its anterior portion, or body, is large, and
occupies the anterior cornu of the lateral ventricle. The pos-
terior part or tail of the caudate nuclens gradually tapers
from the body in front to form a narrow elevation which
runs along the onter margin of the lateral ventricle, and,
bending beneath the genu of the interndl capsule, enters the
roof of the middle cornu, at the end of which it terminates
in a bulbous extremity.

The teenia semicircularis is a narrow band of white fibres
at the bottom of a depression which separates the caudate
nucleus from the thalamus opticus. It extends along the
whole length of the lower margin of the candate nucleus.
Beginning in front immediately anterior to the anterior pillars
of the fornix as a broad surface, it extends backward as a
narrow band which terminates below at the end of the middle
cornn and is attached to the apex of the ungunal convolution.

The twenia semicircularis in the floor of the lateral ven-
tricle has the appearance of a narrow band -of white fibres,
but, when the candate body is removed, it is seen to be the
margin of a tract of fibres which is derived from slips emerg-
ing from between the lamina of the internal capsule to
increase its volume as it passes forward beneath the caudate

nucleus.
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Tur tiALAMUS orTicusi—The inferior internal ganglion, or
Its
body is somewhat elongated, and a transverse section shows
Its upper surface is divided into two

thalamus opticus, in general outline is fusiform in shape.

that it is prismatic.
portions by an oblique depression which begins in front
behind the anterior pillar of the fornix, and extends backward
and outward to its external margin at the genu of the internal
capsule. The surface above and external to this depression
forms a part of the floor of the lateral ventricle. The por-
tion below or internal to the depression is covered by the
fornix, and is continuous behind and below the crus cerebri
with the outer division of the optic truct. The internal sur-
face of the thalamus forms the lateral wall of the third ven-
tricle, and in the middle of the ventricle, is united to the thal-
amus of the opposite side by the middle or gray commissure
of the third ventricle. The inferior surface of the thalamnus
looks outwards and downwards and is attached to the internal
capsule to which it gives off a great mass of fibres, before
and behind, forming the anterior and the posterior divis-
A tract of longitudinal fibres,

called the fillet, lies external and beneath the lower portion

ions of the internal capsule.

of the inferior snrface of the thalamus.

Upon closer inspection the thalamus will be seen to con-
sist of several smaller masses, more or less similar in shape
to that of the caudate nucleus. The anterior extremities of
these masses, composing the thalamus, are large, and their
posterior portions taper into tracts, which pass backwards
around the genu of the internal capsule. These bodies are,
from within outwards: first, a small body situated at the side
of the posterior extremity of the third ventricle, between the
pineal gland and the posterior extremity of the thalamus,
and connected with the anterior pillar of the pineal gland,
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called the pison (pea). This body has no posterior exten-
sion. Second, a fusiform body, beginning in front by a
pointed extremity above the middle commissure, and rapidly
enlarging forms a prominence upon the posterior portion
of the thalamus, after which it gradually contracts and is
continnous with the external geniculate body and the superior
division of the optic tract. This body is called the pulvinar
and is probably the visual centre of the thalamus. Third, a
prominence upon the anterior extremity of the thalamus, in
front of the apex of the pulvinar, behind the anterior pillars
of the fornix and above the foramen Mouro, called the tuber-
culom of the thalamus. Extending backward and slightly
outward from this tubercle is a tract of white fibres which
follows the groove, before mentioned, on the upper sur-
face of the thalamus as far as the genu'of the internal cap-
sule, among the fibres of which it is lost. The tuberculum
thalami is supposed to be the basal centre of taste and smell.
Fourth, external to the tuberculum and the tract just de-
seribed, and more distinctly seen if the latter is removed, is the
largest body composing the thalamus. It is broad in the
centre, pointed at each extremity, fusiform in shape, reaching
across the upper surface of the internal capsule, and separ-
ated from the candate nucleus by the twnia semicircularis.
This body is supposed to be the thalamic centre of common
sensation. Fifth, underneath the central part of the thala-
mus, and imbedded in the tegmentum of the crus cerebri, is
a round body, somewhat larger than a pea, called the sub-
thalmic ganglion, or red nuclens. This body does not prop-
erly belong to the thalamus, but is closely associated with
it. It is the termination of the anterior extremity of the
processus, or superior peduncle of the cerebellum, and
from it are distributed fibres which pass to the bodies
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composing the thalamus under which it Hes. The red nucleus
is in relation externally with the fillet, and internally with the
continuation of the gray matter which surrounds the iter and
lines the wall of the third ventricle.

TUE EXTERNAL BASAL 6ANGLIoN:—The gray matter external
to the internal capsule, and enclosed by its funnel shaped
concavity, is the lenticular ganglion, so called becanse its
parts are disposed in lenticular layers. Its layers are super-
imposed and separated from each other by laminw of white
fibres, called capsules. A transverse section of the entire
mass of the lenticular body, including the parietal and tem-
poral portions of the internal capsule, is triangular. The
apex of the triangle is directed downward and inward, and its
base is opposed to that of the insula. It will be seen that
the lenticular nucleus is bounded above and below by the
internal capsule and is in three layers or parts. The outer sur-
face of each layer is convex and composed mostly of gray
matter, while the inner portion of each section is traversed by
numerous white tracts for some distauce from the septum or
capsule. The three bodies which comprise the lenticular
nucleus increase in size and thickness from within outwards,
The innermost is a conical wedge spreading the fibres of the
internal capsule at the bottom of its funnel shaped concavity.
The inner and middle portions are together called the globus
pallidus, on account of being much paler in color than the
outermost, which is called the putamen. Externally the
outer body or portion of the lenticular nucleus is covered by
a thick layer of radiating white fibres which diverge from
below upwards.

The layer of diverging fibres external to and overlying
the lenticular body, forming the external capsule, is thicker
above than below, and is united with the outer surfuace of the

Fig. 15.
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internal eapsule above and along the upper margin of the
lentieular nucleus The external capsule is eovered upon its
outer surface by a thin layer of gray matter which is thicker
below than above, and is ealled the claustrum, (a wall,)
external to which is the subinsular layer of white matter, and
the insula. These parts therefore enclosed by the funnel
shaped whorl of the fibres of the internal capsule are, from
within outward, the three divisions of the lenticular nucleus,
the external capsule, clanstrum and the white and gray
matter of the insula, the latter being enclosed in the Y
shaped expansion of the bottom of the fissure of Sylvius.

The internal eapsule will be studied in detail subsequent
to the description of those parts below whieh enter into its
formation. It is sufficient at this time to remember its
shape, its relations to the basal ganglia and that fibres from
these ganglia contribute to swell its volume,

Beeause of the funnel shape of the internal eapsule, a
horizontal seetion of the brain, as generally represented in
diagram, shows an anterior and a posterior arm, and locates
the motor portion of the eapsule behind the knee in the
anterior part of the posterior arm.

The hemispherieal ganglion and lateral disseetions of it
will be deseribed after its internal anatomy has Dheen traced
in a longitudinal direction. The crura cerebri or peduncles
of the eerebrum, as before stated, eonsist of two portions,
the crusta and the tegmentum. The erusta is a broad band
of fibres upon the outer and anterior part of either crus cere-
bri. The tegmentum is all that portion of the peduncle
behind and internal to the crusta. The crusta originates
entirely from the pous Varolii, but the tegmentum is con-
nected with the cerebellum and with the posterior layer ot
the pons which includes the fillet and fasciculi teretes, and
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CEREBELLUM.

It will not assist us to the understanding of the architec-
ture of the central nervous system to enter into a minute
description of the external surface and shape of the cere-
bellum. Its external appearance and the divisions of its sur-
face will be readily understood by a study of the plates in
this work. It is sufficient <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>