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PREFACE

TaE author hopes that the present edition of this work may
receive from his colleagues the same generous consideration
accorded to the former editions. His endeavor has been to set
forth the present status of the anatomy of the human brain and
spinal cord. To do this the facts have been gleaned from many
sources; and, so far as was possible, from the original sources.
Being designed for a text-book, the subject-matter is presented
in the order found convenient to the dissector. The description
proceeds from the gross structures to the constituent neurones in
each successive region. Wherever the embryology will assist the
student to comprehend the adult forms, the development is briefly
given in the text; but a special chapter is also devoted to embry-
ology, which presents a concise and connected statement of the
development of the entire brain and spinal cord.

The special objects held in view throughout the book are the
location of functional centers and the tracing of their afferent,
associative and efferent connections. Particular emphasis is laid
upon the origin, course, términation and function of conduction
paths as they are met in the regular study, and the more im-
portant and better known of these paths are summed up in a
final chapter on the tracing of impulses. Function is everywhere
correlated with structure; and so far as present knowledge per-
mits, the function of each group of neurones is given in connec-
tion with its anatomical description.

The BNA Nomenclature is followed almost without excep-
tion, the English equivalents of the Latin terms being very largely
employed.

Keeping pace with the lectures, every student is expected to
dissect the human brain in the laboratory, exposing, studying and
sketching every macroscopic structure as it occurs in the work;
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vi PREFACE.

and, then with the microscope, examine the minute structure and
picture the histology of the same parts. For these purposes the
class should be taken in small sections, divided into groups of two
to four students, and each group should be provided with a well
hardened human brain. It is desirable that each student should
receive a well stained microscopic section of every important part.
This is, however, often impossible; and the instructor may get
along with considerable satisfaction, by having the students ex-
change, if he has but a few sets of slides.

The author wishes to acknowledge his indebtedness to recent
literature and to standard works on anatomy. McMurrich’s
“ Development of The Human Body,” Barker’s “BNA” and
Barker’s “ Nervous System,” the work of Dr. Alfred W. Camp-
bell, ¢ Histological Studies on the Localization of Cerebral Func-
tion,” the ¢ Text-book of Anatomy” and ‘“ Memoirs ”” of D. J.
Cunningham, F. R. S., and the fourth edition of Morris’s “ Human
Anatomy” have been especially useful.

I desire to express my appreciation of the kindly assistance of
my colleague, Prof. Wm. T. Eckley, M. D.; and to say that the
artistic merit of the new illustrations in this book belongs to my
friend and pupil, Mr. Zan D. Klopper, of Chicago, who sketched
the original drawings from my own specimens. My thanks are
also due to the publishers of this little monograph, for many
favors and courtesies shown me, particularly for allowing me to
select illustrations from Gordinier, McMurrich and Morris, works
published by them.

Harris E. SaNTEE.
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BRAIN AND SPINAL CORD.

CHAPTER 1.

THE MENINGES OF THE BRAIN.
(Meninges Encephali.)

Three membranes invest the brain and- spinal cord. They
are, from without inward, the dura mater, the arachnoid, and
the pia mater. Each membrane forms a protecting sheath for
the cerebral or spinal nerves piercing it.

THE DURA MATER OF THE BRAIN.
(Dura Mater Encephali.)

Structure and Relations.—It is a very dense and inelastic
membrane composed of white fibrous and yellow elastic tissue
lined with flat endothelial cells, which constitute its internal
surface. In children it is closely adherent to the cranial bones of
which it forms the real periosteum; but it is attached chiefly at
the foramina and along the sutures in adults. The dura of the
brain is made up of two layers which are separable up to the
eighth or tenth year. The external layer constitutes the endos-
teum of the cranial bones. It is their nutrient membrane.
Through the cranial foramina and sutures it is continuous with
the external periosteum. In the adult the infernal layer of the
dura separates from the outer layer only over the apex of the
petrous bone, to form Meckel’s space for the semilunar ganglion
(Gasseri); at the foramina, to form sheaths for the nerves; and,
along the sinuses, to form their internal boundary and to produce
the great incomplete partitions, called processes, which project
centrally into the great fissures of the brain.

Processes. (Processus dure malris).—From the inner surface

of the dura the great processes are given off. The falx cerebri
I
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and falx cerebelli hang vertically in the longitudinal fissure of
the cerebrum and the posterior notch of the cerebellum; and,
into the transverse fissure of the cerebrum, extends horizontally the
tentorium cerebelli. The falx cerebri (Figs. 1, and 4) is attached
in front to the crista galli and behind to the internal occipital pro-
tuberance and superior surface of the tentorium; the falx cere-
belli (Fig. 1) continues from the inferior surface of the tentorium,
along the occipital crest, to the posterior border of the foramen
magnum. The bony attachment of the tentorium cerebelli
(Fig. 2) is to the internal protuberance and the lateral arms of
the crucial ridge forward to the petrous bone; and, then, it is
along the superior border of the petrous bone to the clinoid proc-
esses of the sphenoid. Between its clinoid attachments there is
a deep bay, the incisura temtorii, which transmits the midbrain.
The diaphragma sellee is a small centrally perforated sheet of
dura which covers the hypophyseal fossa.

Sinuses. (Sinus dure matris).—Large venous passages lined
with cndothelial cells, and called sinuses, are situated between
the layers of the dura (Figs. 1, 2, 3and 4). In the convex and in
the free border of the falx cercbri are, respectively, the superior
sagittal sinus (s. sagittalis superior) and the inferior sagittal
sinus (s. sagittalis inferior). The superior (Fig. 1) extends
from the foramen ciecum back to the confluens sinuum (torcular
Herophili,) located at the internal occipital protuberance. Having
run through the posterior two-thirds of the concave border of
the falx cerebri, the inferior sagittal sinus joins the great cerebral
vein at the margin of the tentorium and forms the straight sinus
(s. rectus). The latter runs through the middle of the tentorium
to the confluens (Fig. 2). The occipital sinus (s. occipitalis)
traverses the falx cerebelli from the foramen magnum upward
to the same point. In the confluens sinuum the transverse
sinuses (s. fransversi) rise (Fig. 2). Grooving the horizontal
arms of the crucial ridge, each runs outward in the tentorium to
the base of the petrous bone, where it reccives the superior petrosal
sinus; it then turns downward through the sigmoid fossa, com-
municates with the occipital sinus and unites with the inferior
petrosal sinus in the jugular foramen. Situated on either side
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of the sella Turcica is a continuation of the ophthalmic vein,
the large cavernous sinus (s. cavernosus) (Fig. 3), which receives
at the sphenoidal fissure the spheno-parietal sinus (s. dle parve),
the course of which is along the posterior border of the lesser
wing of the sphenoid bone. At the posterior clinoid process the

Fig. 1.—Sagittal section of skull, showing falx cerebri, falx cerebelli, part of

tentorium cerebelli and sinuses. (After Morris's Anatomy.)

a. Falx cerebri. b. Superior sa%ittal sinus. ¢. Inferior sagittal sinus. d. Great cere-
bral vein. e. Straight sinus. f. Tentorium cerebelli. g. Transverse sinus. h. Superior
petrosal sinus. i. Falx cerebelli. j. Seventh and eighth nerves. k. Ninth, tenth, and
eleventh nerves. 1. Twelfth nerve. m. Second cervical nerve. n. Fourth nerve. o. Third
nerve. p. Second nerve. q. Middle meningeal artery. r. Internal carotid artery. s. Ver-
tebral anc?. t. Fifth nerve. u. Sixthnerve. v. Inferior petrosal sinus. w. First cervical
nerve. x. Ligamentum denticulatum.

cavernous sinus divides into the superior petrosal sinus (s. petro-
sus superior) and the inferior petrosal sinus (s. pefrosus inferior).
The sinus intercavernosus amterior and sinus inlercavernosus
posterior extend across the hypophyscal fossa, and join the two
cavernous sinuses together, and these four communicating sinuses
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constitute the circular sinus (s. circularis) (Fig. 3). From the
bifurcation of the cavernous sinus at the apex of the petrous bone,
the petrosal sinuses run outward along the corresponding superior
and inferior borders of that bone. The superior petrosal sinus

Fig. 2.—Horizontal section of skull, showing tentorium cerebelli, tentorial notch
and sinuses. (After Morris's Anatomy.)

a. Infundibulum. b. Internal carotid artery. c. Optic tract. d. Third nerve. e. Basis
edunculi, f. Cerebral aqueduct (Sylvii). g. Quadrigeminal body. h. Falx cerebri.
. Tentorium cerebelli. j. Straight sinus. k. Crista galli. 1. Optic nerve. m. Spheno-
parietal sinus. n. Middle cercbral artery. 0. Anterior cerebral artery. p. Posterior com-
municating artery. q. Cavernoussinus. r. Superior cerebellar artery. 8. Posterior cerebral
artery. t. Superior petrosal sinus. u. Free border of tentorium bounding tentorial notch.
v. Transverse sinus, Ww. Superior sagittal sinus.

(Figs. 1 and 2) emptics into the transverse sinus at the base of
the petrous bone; the inferior petrosal sinus, in its course to the

jugular foramen, is joined to its fellow, across the basilar process
of the occipital bone, by the basilar plexus (p. basilaris) and, in
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the jugular foramen, unites with the transverse sinus in forming
the internal jugular vein.
Arachnoid Granulations (Fig. 25).—Along and within the

B B eWu PR o
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Fig. 3.—Sinuses in the base of the cranium, also meningeal arteries.
(After Morris’s Anatomy.)

a. Meningeal branch of anterior ethmoidal artery. b. Meningeal branch of posterior eth-
moidal artery. ¢. Middle meningeal artery. d. Ophthalmic division of fifth nerve. e. Third
nerve. f. Cavernous sinus. g. Fourth nerve. h. Auditory and facial nerves. i. Superior

petrosal sinus. j. Inferior petrosal sinus. k. Petro-squamosal sinus. 1. Acce: nerve.
m. Sigmoid part of transverse sinus. n. Posterior meningeal branch of vertebral artery.
o. t marginal sinus. p. Left transverse sinus. q. Superior ittal sinus. r. Circular

sinus. 8. Carotid artery. t. Sixth nerve. u. Basilar artery. v. Basilar plexus of veins.
w. Auditory artery. x. Vertebral artery. y. Glossopharyngeal and vagus nerves. z. An-
terior spinal artery. aa. Hypoglossal nerve. bb, Accessory nerve. cc. Right marginal
sinus, dd. Occipital sinus. ee. Right transverse sinus.

superior sagittal, the straight, the transverse, the petrosal and
the cavernous sinuses are the granulationes arachnoideales (Pac-
chionian bodies). These granulations are enlarged villi of the
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arachnoid (Fig. 4) and seem to afford an outlet for the sub-
arachnoid fluid into the sinuses. They are said to make their
appearance about the tenth vear and to be more numerous and
larger in the male sex. Some of them by absorption produce
depressions in the cranial bones called joveole granulares.

The arteries which supply the dura are (1) The anterior
meningeal from the anterior ethmoidal branch of the ophthalmic.
(2) The middle meningeals, viz., the great and the small middle
meningeal from the internal maxillary, the meningeal branch

Fig. 3.—Coronal section showing falx cerebri, superior sagittal sinus and arachnoid
granulations.  (Gordinier after Key and Retzius.)

8 e mner. 0. FAIK oty L. Atenor serebral aftery €. Gorpos canessme oo
of the lacrimal and of the internal carotid, and the meningeal
branch of the ascending pharyngeal which enters the middle
fossa of the cranium through the lacerate foramen. (3) The
posterior meningeal arteries, which rise from the ascending
pharyngeal, the occipital and the vertebral and are distributed
to the dura over the posterior cranial fossa.

The great middle meningeal artery (arieria meningea media)
is much the largest and is most important (Fig. 5). It overlies
the motor and somisthetic areas of the brain. Like the other
meningcal arteries it is usually accompanied by two veins.  Ascend-




THE DURA MATER OF THE BRAIN. 7

ing from the foramen spinosum it divides near the upper border
of the squamosa into two large branches, the anterior and posterior.
The posterior runs horizontally backward just below the squamo-
parietal suture and then ascends over the posterior half of the
parietal bone. The anterior branch runs upward a half-inch
behind the coronal suture. It may be located, according to
Quain, at one inch, at one inch and a half, and at two inches

Fig. 5.—Median section of skull showing middle meningeal artery.
(After Morris's Anatomy.)

behind the zygomatic process of the frontal bone and above the
zygomatic process of the temporal bone.

The following nerves give branches to the dura:—Troch-
lear, ophthalmic, semilunar ganglion, vagus and hypoglossal
of the cercbral group; and the sympatheticc.  The motor fibers
supply the meningeal arterics.

Six Points of Difference in the Dura of the Cord.—Absence of
processes, of sinuses, of arachnoid granulations, and of periosteal

Coogle ™y
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function. It is covered on both surfaces by endothelium and
is separated from the vertebra by areolar tissue, fat and the plexus
of internal vertebral veins.

THE ARACHNOID OF THE BRAIN.
(Arachnoidea Encephali.)

In structure it is a delicate, fibrous, web-like membrane covered
externally with endothelium. Internally it is joined to the pia
mater by innumerable fibrous trabeculz, the subarachnoid tissue
(Fig. 4). The trabecule are ensheathed and all subarachnoid
spaces lined with a single layer of endothelial cells, hence both
surfaces are formed of endothelium. Conical elevations of
fibrous tissue with their investing endothelium constitute the
villi seen on the outer surface.*

Relations.—The arachnoid follows the inner surface of the
dura and is prolonged, as a sheath, upon the nerves which pierce
it. It does not dip into the sulci of the cerebrum (Fig. 6); but
only into the lateral fissure and the longitudinal fissure, and does
not reach to the bottom of the latter. From the. pia it is sepa-
rated by the subarachnoid spaces (cava subarachnoidealia). The
anterior subarachnoid space (Fig. 6) includes the cisterna pontis,
cisterna interpeduncularis, cisterna chiasmatis and cisterna
fosse lateralis cerebri. It is located in front of the medulla, pons
and mid-brain and between the temporal lobes of the cerebrum.
The posterior subarachnoid space (Fig. 6) is located behind the
medulla and cerebellum. It embraces the cisterna cerebello-
medullaris, a space between the medulla and cerebellum, and the
cisterna venz cerebri magne, situated along the straight sinus
and the great cerebral vein.  These two, the anterior and posterior,
are the largest subarachnoid spaces and they contain much of
the subarachnoid fluid. But in the cerebral sulci and fissures
there are streams of this fluid which constitute the subarachnoid
rivulels. The anterior subarachnoid space has slit-like com-

*Some authors consider this membrane, as just described above,
merely as a visceral layer of the arachnoid, and regard the endothelial
lining of the dura mater as its parietal layer. According to such,
therefore, the subdural space becomes the arachnoid space.
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municalions with the inferior horn of the lateral ventricle; the
posterior space communicates with the fourth ventricle (Fig. 8)
through the median aperture (apertura mediana ventriculi quarti,
Magendi) and the lateral apertures (aperture laterales ventriculi
quarti, Key and Retzii).

The vessels seen for a short distance in the arachnoid belong
to the pia mater. Its nerves are doubtful. Perhaps branches
of the mandibular, of the facial and of the accessory supply it.

Pia mater  Subdrachnoid space

Arachnoid

Third ventricle
Infundibulum

Fourth
ventricle
Cisterna cere-
bello-medul-
laris
Median apert-
ure (Magendi)

Cisterna interpeduncularis

Cisterna pontis

Fig. 6.—Diagram of pia and arachnoid, showing subarachnoid spaces.
(After Morris's Anatomy.)

In the arachnoid of the cord fewer trabecule join it to the pia;
and these, in great part, are collected to form a fenestrated sep-
tum in the posterior median line (Fig. 97, A). The external
spinal veins are covered by the spinal arachnoid, they lie between
it and the pia.

THE PIA MATER OF THE BRAIN.
(Pia Mater Encephali.)

Structure and Relations.—It is a vascular membrane com-
posed of a close network of veins and arteries held together by
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fibro-elastic areolar tissue (Fig. 9). The endothelium covering its
outer surface is continuous with that ensheathing the subarachnoid
trabecule. The pia closely follows the brain surface (Fig. 6).
Internally, it sends supporting trabecule into the brain, which
transmit blood-vessels; and externally it forms an investing
sheath for each cerebral nerve.

Folds.—Two important processes are formed by the pia mater:
(1) The chorioid tela of the third ventricle (tela chorioidea
ventriculi tertii) is pushed forward into the anterior part of the
transverse fissure of the cerecbrum between the fornix and the
interbrain (Fig. 6). Hence the old name, velum interpositum. It
is triangular in shape, with apex directed forward (Fig. 7). Each
lateral border is tucked into the chorioidal fissure of the cerebral
hemisphere and enters into the floor of the lateral ventricle, while
the median part of the fold is in the roof of the third ventricle.
Between the two layers of this chorioid tela is some areolar tissue
through which run backward the two internal cerebral veins and
unite near the base of the tela to form the great cerebral vein.
The chorioid plexuses of the lateral and the third ventricles oc-
cupy, respectively, the lateral borders and the median area of this
chorioid tela. (2) A second fold of pia mater is tucked into
the transverse fissure of the cerebellum, dorsal to the medulla
oblongata and ventral to the posterior median part of the cere-
bellum (Fig. 6). It is called the chorioid tela of the fourth
ventricle (tela chorioidea veniriculi quarti) because its inferior
layer enters into the roof and contains the chorioid plexus of that
ventricle.  This lower layer invests the posterior surface of the
medulla and the roof-epithelium of the fourth ventricle (Fig. 8).
It is picrced by three foramina which are situated as follows:
One over cach lateral angle of the fourth ventricle, the lateral
apertures (Key and Retzii), and one over its inferior angle. The
latter is the largest and is called the median aperture (Magends).
Those three foramina establish communication between the pos-
terior subarachnoid space and the fourth ventricle.

The arteries of the pia mater supply the brain (Figs. ¢, 10,
11 and 12).  They are the anterior, middle and posterior cerebrals;
the anterior and posterior chorioidals; and the anterior and pos-
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CHorioip TeLA

OF 34 VENTR(ICLE

Fig. 7.—Horizontal section of cercbrum. Fornix turned back, showing chorioid
tela of third ventricle, and internal cerebral veins.  (Original.)
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terior inferior cerebellar and the superior cerebellar with many
branches.

The veins are more numecrous than the arteries in the pia:
the internal and great cerebral veins, the veins of the chorioid
plexuses of the lateral, third and fourth ventricles and the basilar
vein; the cerebral veins, superior, medial and inferior; and the
superior and inferior cerebellar-veins. - All of them empty into
the sinuses (see page 2).

Inferior quadrigeminal
colliculus

Fourth nerve

um veli
|

Lateral fillet

Frenul

Superior medullary
velum

Brachium
conjunctivum

Brachium

.pontis Fourth

ventricle

Restiform body

Inferior medullary

Teenia
Epithelial roof of velum

fourth ventricle N
Cuneate tubercle CholeOld plexus
Median aperture

Clava: AN Y : /] i
o ) - Magendi
Tuberculum cinereum. ¥ . (e

Obex

Fig. 8.—Roof and lateral walls of fourth ventricle, and its chorioid plexuses.
(After Morris’s Anatomy.)

Seven cerebral nerves—3d, sth, 6th, 7th, gth, 10th and 11th—
and the sympathetic supply the pia mater and its blood-vessels.

The pia mater of the spinal cord has two layers, the outer of
which is the more vascular and contains the spinal arteries and
the tributaries of the external spinal veins. It forms three proc-
esses, namely, the anterior septum, which occupies the anterior
median fissure, and the ligamentum denticulatum of each side.
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THE BLOOD SUPPLY OF THE BRAIRN.

The brain is furnished with blood by the internal carotid and
vertebral arteries (Fig. 9). The internal carotid artery (a.
carotis inlerna) gives origin. to the anterior and the middle cere-
bral, the anterior chorioidal and the posterior communicating;
the vertebral artery (a. vertebralis) gives off the anterior and
posterior spinal and the posterior inferior cerebellar and then
unites with its fellow at the inferior border of the pons and forms
the basilar artery. The basilar artery (a. basilaris) runs upward
the length of the pons and terminates in the two posterior cerebral
arteries and, furthermore, gives off the following collateral branches,
viz., the anterior inferior cercbellar, the pontal, the internal audi-
tory and the superior cerebellar. Certain of these arteries form
a wonderful circular anastomosis at the base of the brain, called
the arterial circle and the distribution of that circle is to the cere-
brum (Figs. 9 and 10); while the rhombencephalon (pons, cere-
bellum and medulla) is supplied by the remainder of the arteries
above cenumerated. It is therefore convenient to describe the
circulation of the brain under two heads: (A) The circulation
of the cerebrum, and (B) The circulation of the rhomben-

cephalon.
A. THE CEREBRAL CIRCULATION, ARTERIES.

The Arterial Circle. (Circulus arteriosis, Willisi).—The arter-
iew which supply the cerebrum freely communicate in the arterial
circle, which is really a heptagon extending from a point in the
longitudinal fissure anterior to the optic chiasma, back to the pons
(Fig. o). It is about an inch and a half long, and from a half
to one inch in transverse diameter. In front are the anterior
cerehral arteries converging forward from the internal carotids
and, through the anterior communicating artery (a. communicans
anterior), uniting just as they enter the longitudinal fissure of the
cerehrum, ‘These vessels form three sides of the heptagon and
the front of the circle. On cither side, the posterior communic-
ating artery (a. communicans posterior) which connects the internal
carotid with the posterior cerebral artery, forms the lateral bound-
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ary of the circle. The posterior cerebral arteries bound the
circle behind, and so complete it (Fig. 10). The large distal
branches of the arteries which are connected with the arterial
circle are distributed chiefly to the cortex and medulla of the
hemispheres; while the small proximal branches supply the

Fig. 9.—Arterial circle and its branches on the base of the brain.
(After Morris's Anatomy.)

a. Anterior cerebral artery. b. Middle cerebral artery. ¢. Internal carotid artery. d. Pos-
tero-median ganglionic. e. Posterior cerebral artery. f. Superior cerebellar artery. g. An-
terior inferior cerebellar artery. h. Vertebral artery. i. Posterior inferior cerebellar artery.
j. Anterior communicating artery. k. Antero-lateral ganglionic. 1. Anterior chorioid.

m. Posterior communicating srtexx. n. Posterior chorioid. o. Basilar artery. p. Hemis-
phere of cerebellum cut away. q. Anterior spinal artery.

ganglia and the inter-brain. The former belong to the cortical
system (A1), the latter to the ganglionic system (A2).

Al. The Cortical System of Arteries.—The cortical arterial
system comprises the distal portions of the anterior, middle and
posterior cerebral and the chorioidal arterics. The branches of
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these great vessels pierce the hemispheres perpendicularly to the
surface. They are distributed, the short, to the cortex, and the
long, to the medulla of the hemispheres. To a limited extent
they anastomose with one another, but they do not communicate
with the ganglionic system.

The anterior cerebral artery (a. cerebri anterior, Figs. 9 and
12), a branch of the internal carotid, runs forward and toward
the median line above the optic nerve and enters the longitudinal
fissure; it is here joined to its mate by a very short artery, the
anterior communicating. Winding around the genu of the corpus
callosum, it runs back on the medial surface of the hemisphere to
the occipito-parietal sulcus. It gives origin to the antero-median
ganglionic arteries, and to four groups of cortical branches:
(1) The internal orbital artery (Figs. 9 and 10) which supplies
the medial orbital gyrus, the gyrus rectus, the optic chiasma and
the olfactory bulb, tract, medial and intermediate strie, triangle,
and parolfactory area. (2) The anterior internal frontal (Fig. 12)
which enters the anterior parts of the gyrus cinguli and superior
frontal gyrus on the medial surface and of the superior and middle
frontal gyri on the convex surface. (3) The middle internal fronial
branches, which are distributed to the middle part of the gyrus
cinguli, to the paracentral lobule and to the upper portions of the
superior frontal. and the anterior and posterior central gyri. (4)
The posterior internal frontal branches, which run back to the
occipito-parietal sulcus. They supply nearly the whole corpus
callosum, the posterior half of the gyrus cinguli, a part of the
paracentral lobule, the praecuneus, and the superior parietal
lobule.

The middle cerebral artery (a. cerebri media, Figs. 10 and 11)
crosses the anterior perforated spot and runs in the lateral fissure
of the cerebrum to the posterior sulcus circularis (Reili) where
it breaks up into several paricto-temporal branches. It gives
origin to the antero-lateral ganglionic arteries, and to four cortical
branches: (1) The laleral orbital branches are distributed to
the anterior and posterior orbital and the inferior frontal gyri.
(2) The ascending frontal, two branches, which follow the pre-
central and central sulci, supply the anterior central gyrus and
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the posterior fourth of the middle frontal gyrus. (3) The ascend- .
. ing parietal, whose course is along the interparietal sulcus, fur-
nishes blood to the posterior central gyrus and the adjacent
parts of the superior and inferior parietal lobules. (4) The
parieto-tem poral arieries, which comprise two polar branches
to the temporal lobe and a large posterior branch. The latter
runs in the posterior ramus of the lateral cerebral fissure to itg
upturned posterior end and there bifurcates into a parietal and a
temporal branch, which just pass the anterior limit of the occip-
ital lobe. The entire distribution of the parieto-temporal arteries
is to the temporal pole and to the superior, middle and part of
the inferior temporal gyri; to the major parts of the supramar-
ginal, angular and post-parietal gyri, and to a very small portion
of the superior and lateral occipital gyri.

The posterior cerebral artery (a. cerebri posterior), a ter-
minal branch of the basilar, lies in the posterior boundary of the
arterial circle and is joined to the internal carotid by the posterior
communicating artery (Figs. 10 and 12). It winds backward
between the midbrain and gyrus hippocampi to the tentorial
surface of the cerebral hemisphere where, just beyond the splenium
of the corpus callosum, it terminates in the calcarine and occipito-
parietal branches. From the posterior cerebral arteries originate
the postero-median and the postero-lateral ganglionic, and two
or more posterior chorioidal arteries and three cortical
branches: (1) The temporal branches, often an anterior, middle
and posterior temporal, which supply the hippocampal and the
fusiform gyri and a part of the lingual and of the inferior tem-
poral gyrus.

(2) The calcarine artery, which runs along the fissure of the
same name and supplies the cuneate and lingual gyri; also the
pole and the lateral and superior gyri of the occipital lobe. (3)
The occipito- parietal artery, a single branch, which runs along
the sulcus occipito-parietalis over the supero-medial border to
the convex surface of the cerebral hemisphere and is distributed
to the cuneus, the precuneus and the superior occipital gyrus.

The posterior chorioidal arteries (arteri@ chorioidee poste-
riores, Figs. 7, 9 and 10) two or more in number are branches of

2
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the posterior cerebral which run forward in the transverse and
chorioidal fissures of the cerebrum to the chorioid plexuses of the
lateral and third ventricles (Fig. 7).

The anterior chorioidal arteries (a. chorioidea anierior) rises
from the internal carotid artery just proximal to its anterior and
middle cerebral branches, and runs backward and outward along
the optic tract to the anterior inferior end of the chorioidal fissure,
which it enters (Fig. 10). It terminates in the chorioid plexus
of the inferior homm of the lateral ventricle, and gives collateral
branches to the optic tract, the gyrus hippocampi, the fascia
dentata, the hippocampus, the crus of the fornix and the posterior
part of the internal capsule.

A2, The Ganglionic System of Arteries.—Small arteries
from the arterial circle and from the cercbral arteries near the
circle constitute this system (Fig. 10). The arteries pass to
their distribution without communicating with one another or
with the cortical arteries.  They are the end-arteries of Cohnheim.
Between the cortical and ganglionic systems, there is an area
poorly supplied with blood. That is the area of cerebral softening
in old age. The ganglionic system of arteries is made up of six
groups of small vessels: The antero-median, the right and left
antero lateral, the postero-median and the right and left postero-
lateral.

The antero-median ganglionic arteries rise from the anterior
cercbrals in front of the optic chiasma (Fig. 10). They supply
the chiasma, the lamina terminalis, the rostrum of the corpus
callosum, the septum pellucidum and the head of the caudate
nucleus.

The antero-lateral ganglionic arteries take their origin, on
cither side, from the middle cerebral artery, a little outside the
arterial circle (Fig. 10). They pierce the anterior perforated
substance and are distributed to the striated body, internal capsule
and thalamus. The largest one of this group is the /lemficulo-
striate artery. It supplics the greater part of the corpus striatum.
On account of its frequent rupture, it is called the artery of cerebral
hemorrhage (Charcot).

Postero-median Ganglionic Arteries.—These are branches

~ O
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Fig. 1o.—Arterial circle and its branches on the base of the cerebrum.
(Gordinier after Duret.)

On’ the left side of the brain the temporal lobe is cut away so as to open the inferior and
posterior horns of the lateral ventricle. The mid-brain is divided close above the pons and
the posterior cerebral arteries are cut at their origin from the basilar.

Ganglionic arteries: am. Antero-median group arising from the anterior cerebral. al. An-
tero-lateral group, from the middle cerebral. pm, ol (on the optic thalamus). Postero-
median and postero-lateral groups, from the posterior cerebral.

Cl al arteries: a ch. Anterior, from the internal carotid. p ch (on the splenium). Pos-
terior, from the posterior cerebral.

Cortical arteries: 1, 1. Inferior internal frontal, from the anterior cerebral. 2. Inferior ex-
ternal frontal. 3. Ascending frontal. 4. Ascending parietal, and s, temporo-parietal from
the middle cerebral. 6. Anterior temporal, 7, posterior temporal, and 8, occipital. from the
posterior cerebral.
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of the posterior cerebral and posterior communicating arteries
(Figs. 9 and 10). They supply the interpeduncular structures,
the peduncles and, after piercing the posterior perforated sub-
stance, the walls of the tHird ventricle and the medial parts of
_the thalami.

Postero-lateral Ganglionic Arteries.—They rise, on either
side, from the posterior cerebral artery after it has wound around
the base of the peduncle (Fig. 10). - They are distributed to the
posterior part of the thalamus; the geniculate, quadrigeminal and
pineal bodies; the quadrigeminal brachia and the pedunculus
cerebri. The superior cerebellar arteries send several branches
to the dorsum of the mid-brain, and complete the arterial supply
of the cerebrum.

VEIRS OF THE CEREBRUM.

The Internal Veins of the Cerebrum.—The veins of the cere-
brum (vene cerebri) are classed as imfernal and external. The
trunks of the internal veins are located largely in the chorioid
tela of the third ventricle, near the apex of which the internal
cerebral vein is formed: while at the base of this chorioid tela
the internal cerebral vein unites with its mate in forming the
great cerebral vein.

The internal cerebral vein (v. cerebri inierna) is formed by
the union of the chorioidal, the terminal and the vein of the sep-
tum pellucidum. It runs backward between the layers of the
chorioid tela of the third ventricle (Fig. 7), receiving several
small collaterals from the tela, from the pineal and quadrigeminal
bodies and the corpus callosum; and, finally, it receives the basilar
vein from the inferior surface of the cerebral hemisphere. Under
the splenium of the corpus callosum it joins the internal cerebral
vein of the opposite side and forms the great cerebral vein.

The great cerebral vein (v. cerebri magna, Galeni) is a short,
thick, median trunk, a half-inch long (Fig. 1). At the posterior
border of the tentorial notch it is joined by the inferior sagittal
sinus and then continued as the sinus rectus. This short vein
receives collateral tributaries from the gyrus cinguli, from the
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medial and tentorial surfaces of the occipital lobe and from the
superior surface of the cercbellum (Cunningham).

Small nameless internal veins issuc from all parts of the exterior
surface of the cerebrum and form the external veins.

The External Veins of the Cerebrum.—The external cerebral
veins (vene cerebri externe) are numerous and of large size. They
ramify in the pia mater and in the subarachnoid space. They
empty into the dural sinuses, as a rule, against the current in the
sinuses, and they form two principal groups: The superior

Fig. 11.—Middle cerebral artery and branches. (Gordinier after Quain and Charcot.)

CENT. Antero-lateral group of ganglionic arterics. 1. Inferior external frontal artery.
2. Ascending frontal artery. 3. Ascending parietal artery. 4. Parieto-temporal artery.

cerebral and the inferior ecrcbral, and a very small group, on
the medial cerebral surface, called the medial cercbral veins.

The superior cerebral veins (vene cerebri superiores), twelve
or more in number, carry away the blood from the superior surface
of the hemisphere. They run obliquely upward and forward
into the superior sagittal sinus. Just before emptying into the
sinus they receive most of the medial veins. .

The Medial Cerebral Veins. (1 ene cerebri mediales).—They
drain the marginal part of the medial surface of the hemisphere.

Digitized by GOO
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The veins of this group which do not empty into the superior
cerebral veins unite and form the inferior sagittal sinus, and the
anterior cerebral vein which drains much of the medial surface.

The inferior cerebral veins (vene cerebri inferiores) drain the
base of the cerebrum and the lower border of its convex sur-
face. On the tentorial surface of the hemisphere, from three to
five of these veins empty into the transverse and superior petrosal
sinuses. Those from the temporal and frontal lobes empty into
the spheno-parietal sinus and cavernous sinus, excepting the
small anterior cerebral vein and the deep middle cerebral vein,
which unite with the inferior striate veins in forming the basilar
vein. The anterior cerebral vein accompanies the artery of the
same name. It drains the gyrus cinguli and corpus callosum,
chiefly; and, in the fossa lateralis cerebri, unites with vessels that
descend from the corpus striatum, the inferior striate veins, and
with the deep middle cerebral vein. The deep vena cerebri media
drains the insula and the opercula, in part, and deep in the fissure
runs medianward to the fossa lateralis cerebri and helps to form
the basilar. The basilar vein (v. basilaris), is formed at the
anterior perforated spot by the deep middle cerebral, the inferior
striate and the anterior cercbral veins. Running backward it
receives additional blood from the interpeduncular structures,
the hippocampal gyrus and the inferior horn of the lateral ventricle,
and from the mid-brain, as it winds around it to empty into the
corresponding internal cerebral vein near its termination. In the
fissura lateralis cerebri (Sylvii) runs also a superficial vein, called
the superficial middle cerebral (v. cerebri media) which receives
tributaries from the surfaces adjacent to the posterior ramus and
the stem of that fissure and empties into the cavernous sinus; but
it may have two other outlets, viz., the transverse sinus and the
superior sagittal sinus. The connection occasionally established
between the superficial middle cerebral vein and the transverse
sinus is called the posterior anastomotic vein; while the great anas-
tomotic vein (of Trolard) is produced when it joins onc of the
superior cerebral veins. The great anastomotic vein connects
the superior sagittal with the cavernous sinus.

There arc no lymphatic vessels in cither the brain or spinal
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cord; perivascular lymph spaces carry the fluid from the interior
to the subarachnoid spaces.

B. THE CIRCULATION OF THE RHOMBENCEPHALON.

Bl. The medulla oblongata is supplied with blood by the
following branches of the vertebral artery: The posterior and
the anterior spinal, the posterior inferior cerebellar and several
short bulbar arteries (Fig. 9). The posterior inferior cerebellar
(a. cerebelli inferior posterior) winds from before backward around
the medulla, runs between the vagus and accessory nerves, enters
the vallecula cerebelli and gives branches to the medulla and to
the chorioid tela of the fourth ventricle. The anterior spinal
artery (a. spinalis anterior) formed by the y-like union of a branch
from each vertebral artery, descends along the anterior median
fissure; and the posterior spinal artery (a. spinalis posterior) of
either side, rising from the vertebral near the lower end of the
medulla, descends in front of the posterior lateral sulcus. Both
distribute branches along their course. The branches for the
most part enter the median raphe or follow the roots of the bulbar
nerves, suggesting the centrifugal and centripetal arteries of the
spinal cord (Fig. 13). The veins pursue much the same course
as the arterics. The anterior median vein joins the ventral veins
of the pons and is drained into the cerebellar veins or directly
into the superior petrosal sinus. The posterior median vein bifur-
cates y-like at the middle of the medulla and the two branches
wind around the medulla to its anterior surface and empty into
the inferior petrosal sinus or the basilar plexus. Issuing from
the medulla with the roots of the ninth to the twelfth cerebral
nerves are three or four small veins, the radiculer veins, which
run into the occipital and inferior petrosal sinuses (Cunningham).
Both arterics and veins possess perivascular lymph spaces, but
there are in the medulla no lymphatic vessels.

B2. The pons Varolii is supplicd by the pontal, the supe-
rior cerebellar and the posterior cerebral branches of the basilar
artery (Fig. 9). 'The short and transverse branches of the basilar
artery, the pontal arteries (aa. pontales), furnish the greater portion
of blood to the basilar area of the pons, while the superior cere-



Fig. 12.—Anterior and posterior cerebral arteries.

a. Sulcus cinguli. b, Corpus callosum. ¢. Fissura parieto-occipitalis. d. Cuneus, e. A. Cerebri anterior. f. N. Opticus. g. A. Com-
municans anterior. h. A. Carotis interna. i. A. Communicans posterior. j. A. Cerebri posterior. k. Fissura calcarina.

(After Spalteholz.)
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bellar artery supplies the superior medullary velum and the
brachia conjunctiva cerebelli. The branches enter the median
raphe, also the substance of the pons elsewhere, especially along
the nerve roots, and run at right angles to the surface into it.
The deep veins of the pons run forward and form a plexus on its
surface which, according to Cunningham, is drained by a superior
efferent into the basilar.vein and by an inferior efferent into the
cerebellar veins or the superior petrosal sinus. There are no

Fig. 13.—Arteries of the medulla oblongata. (Modified from Gordinier after Duret.)

a.spin.post. Posterior spinal artery. a.vertebr. Vertebral artery. a.spin.ant. Anterior spinal
art .

lymphatic vessels in the pons; but, as elsewhere in the central
nervous system, there are lymph spaces about the blood-vessels.

B3. The blood supply of the cerebellum is furnished by
three pairs of arterics (Fig. 9). The superior cerebellar, from
the basilar, supplies all the superior surface except a narrow zone
at the posterior border; the anterior injerior cerebellar, also from
the basilar, and the posterior inferior cerebellar, from the verte-
bral, supply the inferior surface and the posterior part of the
superior surface.

The Superior Cerebellar Artery. (A. cerebelli superior).—
Rising from the basilar just behind the posterior cerebral, from
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which it is separated by the oculomotor nerve, it winds dorsally
around the mid-brain to the sulcus lateralis, where it bifurcates
into a medial and a lateral branch (Fig. 9). The medial branch
continues along the trochlear nerve in the groove between the
cerebellum and the mid-brain almost to the median line; and then,
bending backward, runs along the superior worm of the cere-
bellum to its posterior extremity. It distributes branches to
the geniculate bodies, corpora quadrigemina, tela chorioidea

e g v ¥

Fig. 14.—Median section of embryonic brain of the third month.
(McMurrich after His.)

I. Myelencephalon. II. Metencephalon: Pons, 2, Cerebellum. III. Isthmus rhomb-
encephali. IV. Mesencephalon: 1, Peduncull By Corpora qundnﬁmma V. Dlencephalon:
1, Pars mammillaris hypothalami, 2, Thalamus, 3, Epith lon: 1, Pars
optica hypothalami, 2, Corpus striatum, 3, Rhmencephnlon 4 Neopallium.

ventriculi tertii and posterior surface of the pons, besides the
vermis superior cerebelli and the medial part of the superior
surface of the hemisphere. The lateral branch of the superior
cerebellar artery passes from its point of origin near the sulcus
lateralis of the mid-brain onto the superior surface of the cere-
bellum. It runs backward a half-inch from the border of that
surface, giving off collaterals along its course. The lateral branch,
together with the medial, supplies the superior cerebellar surface
almost as far back as the horizontal sulcus of the cerebellum,
along which the superior cerebellar artery anastomoses with both
the inferior cerebellar arteries.
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The anterior inferior cerebellar artery (a. cerebelli anterior
inferior, Fig. 9) is given off by the basilar near the junction of
its inferior and middle thirds. (Sometimes it is replaced by
two or three small vessels.) It runs lateralward, behind the
flocculus, keeping close to the anterior border of the hemisphere.
In its course it passes anterior to the abducent nerve and posterior
to the facial and auditory nerves. It supplies the anterior part
of the under surface and border of the cerebellar hemisphere.

The posterior inferior cerebellar artery (a. cerebelli inferior
posterior, Fig. 9) is the largest branch of the vertebral and is given
off just before the vertebral arteries unite and form the basilar.
Passing first between the root-bundles of the hypoglossal nerve
and then between those of the accessory and vagus nerves, the
posterior inferior cerebellar artery bends at a right angle back-
ward and runs between the medulla and the cerebellar hemisphere,
where it divides into a medial and a lateral branch. The medial
branch follows the sulcus vallecule and gives branches to the
medial part of the hemisphere and the vermis inferior. It anas-
tomoses with its fellow of the opposite side. The lateral branch,
runs lateralward from the posterior cerebellar notch over the
inferior surface of the hemisphere; its terminal branches wind
around the postero-lateral border and communicate with the
superior cerebellar artery on the upper surface of the hemisphere.
The undivided trunk of the posterior inferior cerebellar artery
gives small branches to the medulla oblongata and supplies the
chorioid tela of the fourth ventricle.

The internal cerebellar veins bring the blood from the interior
of the organ and pour it into the superior and inferior external veins.

The superior external cerebellar veins (vene cerebelli supe-
riores) converge forward into a medial vein, which empties into
the great cerebral vein, and several lateral veins, which end in the
transverse or the superior petrosal sinus.

The inferior external cerebellar veins (vene cerebelli infe-
riores) also form one small medial vein, which runs backward
and upward either into the straight or transverse sinus, and a
number of lateral veins. The lateral inferior cerebellar veins
terminate in the inferior petrosal and in the occipital sinus.

i S
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Lymphatics.—There are no lymphatic vessels in the cere-
bellum, but the perivascular lymph spaces carry out the lymph
and pour it chiefly into the subarachnoid space.

TABLE L
EMBRYOLOGIC DIVISIONS OF THE BRAIN.

In accordance with its development the brain or encephalon
is naturally divided into three embryologic divisions which com-
prise the derivatives of the anterior, the middle and the poste-
rior brain-vessels (Fig. 14).

Cerebral Hemispheres

Corpus Callosum

Fornix

Anterior Commissure

Septum Pellucidum

Lamina Terminalis

Tuber Cinereum

Optic Chiasma (grows
into it)

Lateral Ventricles

( 1. End-brain, or
Telencephalon

1. Fore-Brain, or Foramina interventric-
Prosencephalon ularia ' -
(Ant. vesicle) Aula of third Ventricle.

( Thalami

| l Corpora Mammillaria
" 2. Inter-brain, or | Corpus Pineale

Diencephalon | Corpora Geniculata
Cerebrum < Third . Ventricle, ex-
{ cepting the aula.

Bases Pedunculi

. Substantia Nigra
1. Pedunc.uh i Tegmenta
II. Mid-Brain, or Cerebri Cerebral Aqueduct (of
. , :
Mesencephalon J { Sylvius)
(Middle vesicle) )
2. Lamina Corpora Quadrigem-
Quadrigemina mna.
Brachia.
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«. Prosenceph-
alon. (fore-
brain)

Sa—
w ==~ - . __Mesencephalon
e (mid-braiwu)
—\ W=
7=
Sl
Olivary_body __ '6 N \
\&

|” = Pars cervicalis )]

Cerebrum

--Cere- )
bellum { Metencephalon
.. . (hsnd-brain) Rhomben-
~ Pons (Varolis)

. cephalon
~.Myelencephalon
(Medulla oblongata)

~ Pars thoracalis

Spinal cord
\ (medulla spinalis)

1

If~ Pars lumbalis

Pars sacralis or
= conus medullaris

31

Encephalon
(brain)

Fig. 15.—Divisions of the brain. Diagrammatic. (After Morris's Anatomy.)
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Isthmus Rhombencephali

[
1. Metencephalon | Cerebellum, Pons
(Hind-brain) | Upper half of Fourth Ven-
[II. Rhombencephalon L tricle
(Post. vesicle)
2. Myelencephalon | Medulla Oblongata
(After-brain) Low.ec; half of Fourth Ven-
tricle

The cerebrum embraces the fore-brain and the mid-brain, as
shown by the table. So we may make a more comprehensive
division of the brain into only two grand divisions: The great
brain or cerebrum and the rhombencephalon (Fig. 15). We may
now simplify the above table as follows:

I. Cerebrum, embracing—
End-brain, or Cerebral Hemispheres, etc.
Inter-brain
Mid-brain.
II. Rhombencephalon, comprising—
Isthmus . '
Cerebellum
Pons
Medulla Oblongata.



CHAPTER II

GENERAL CONSIDERATIONS OF THE BRAIN OR
ENCEPHALON.

Before taking up the special study of the cerebrum the student
should notice certain prominent features of the entire brain. To
do this the arachnoid and pia mater must be removed, and great
care and patience should be exercised to preserve the integrity
of the brain substance and to guard against evulsion of the roots
of the cerebral nerves.

The human brain forms the greatly expanded superior extrem-
ity of the cerebro-spinal axis. It is derived from three sack-like
dilatations of the epiblastic neural tube, called the anterior, the
middle and the posterior brain-vesicles (Fig. 16).

Cavities.—The cavities of these brain-vesicles constitute the
adult ventricles, which form a continuous median series extend-
ing from the canal of the spinal cord up to the level of the
cerebral hemispheres; at that level the central cavity bifurcates
into a branch for each hemisphere of the cercbrum (Figs. 17 and
18). Thus is formed the lateral ventricle in the cercbral hemis-
phere and, below the cerebral hemispheres, the median series of
cavities comprises the third ventricle in the inter-brain, the cerebral
aqueduct in the mid-brain, and the fourth ventricle in the hind-
brain and after-brain. The walls of these simple embryonic
cavities undergo wonderful development and specialization;
ultimately they produce all the multiform and complicated struc-
tures of the adult human brain.

Superior View.—The superior surface of the brain is markedly
convex (Figs. 19 and 22). It is elliptical in outline, the major
axis being contained in the median line; the greatest transverse
axis is situated a little behind the middle and runs between the
points which, when the brain is in the skull, underlie the tubera
parietalia. This surface is closcly adapted to the interior of the

34
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calvaria. Only the great convoluted hemispheres of the cerebrum
are visible from the superior view-point. The two hemispheres
are separated by a deep, median cleft, called the longitudinal
fissure of the cerebrum (fissura longitudinalis cerebri) from
which the falx cerebri has been removed.

Posterior View.—When the brain is viewed from behind, three
great structures and two transverse fissures are visible (Fig. 20):

b

!

-4

Fig. 16.—Diagrams of surface views and sections of germinal areas showing
the development of the primitive streak, neural groove, neural tube and brain
vesicles. FAfter Morris's Anatomy.)

A. Earlier stage. a. Germinal area. b. Neural groove. Primitive streak. B. Later

e. &. Germinal area. b. Fore-brain (rudiment of cerebral hemnspheres) c. Optic vesicle.
d. First cerebral vesicle. e, Second cerebral vesicle. f. Third cerebral vesicle. g. Primitive

streak. A’. Section through area A along the line a. a. Germinal area.* b. Neural groove.
B’. Section through area B along line b. a. Germinal area. b. Neural crest. c. Neural tube,

First, the occipital end of the cerebral hemispheres with their
irregular gyri and sulci; second, the transversely laminated cere-
bellum, lying below the cerebrum and separated from it by the
transverse fissure of the cerebrum (fissura transversa cerebri);
and third, the inferior extremity of a relatively small median
structure, the medulla oblongata. The cerebellum is especially
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characterized by its parallel crescentic sulci, which give it a strati-
fied appearance. It shows a partial subdivision into lateral
hemispheres produced by a posterior median depression, called
the posterior cerebellar notch, and by a longitudinal groove on its
inferior surface, called the wallecula cerebelli. The vallecula is
fitted over the posterior surface of the medulla. Thecerebellum
is, therefore, separated from the medulla oblongata by a sharply

Fig. 17.—Diagrammatic horizontal section of vertebrate brain.
(Morris’s Anatomy after Huxley.)

a. Metencephalon. b. Thalamus, c¢. Medulla oblongata. d. Cerebellum. e. Lateral ven-
tricle. f. Olfactory diverticulum. g. Lamina terminalis. h. Corpusstriatum, {. Mid-brain.
Pineal body. k. Interventricular foramen.

curved, rainbow-shaped fissure. "That fissure is the transverse
fissure of the cerebellum (fissura transversa cerebelli) which, as
already pointed out, is bridged over by the arachnoid and con-
tains the cisterna cerebello-medullaris.

Inferior View.—The base of the brain presents threc areas,
situated in three successive levels, which correspond in location
and extent to the great fossz in the base of the cranium (Figs. 21
and 27). The anterior area, situated in the anterior cranial fossa,
occupies the highest level; the middle area is intermediate in
position; it occupies the middle fossa and together with the anterior
area comprises all of the base of the cerebrum which is visible in
the complete brain; and, the posterior area, which is but the base
of the rhombencephalon, is situated at the lowest level in the
posterior fossa of the cranium.

The anterior area of the base of the brain is divided into
lateral halves by the longitudinal fissure of the cerebrum, and
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separated from the middle area by the fossa and fissura lateralis
cerebri. The frontal lobe of the cerebral hemisphere, on either
side of the longitudinal fissure, makes up nearly all this area.
The inferior surface of the frontal lobe is concave and is adapted
to the convex orbital plate of the frontal bone; its medial border
is most prominent and presents, near the longitudinal fissure, an
elongated gray mass, the olfactory bulb (if it has not been torn

a b c
I

Fig. 18.—Diagrammatic sagittal section of vertebrate brain.
(Morris’s Anatomy after Huxley.)

a. Corpora quadrigemina. b. Mid-brain. ¢. Pineal body. d. Cerebellum (hind-brain).
e. Medull a ob ongst& (afeer-bram) f. Pons Varolii (hmd bram) g. Lateral ventricle,
Cerebral hemisphere. {. Corpus striatum. j. Olfactory diverticulum Pedunculi
cerebri. l. Thalamus, m. Inter-brain. n. Hypophysis. o. Interventicular ioramen 4.
Fourth ventricle. s. Aqueduct of cerebrum. 3. Third ventricle.

off) and a white strand, the olfactory tract. Running backward
from the bulb, parallel with the longitudinal fissure of the cere-
brum to the fossa lateralis cerebri, the olfactory tract is seen to
bifurcate into two distinct striz, a medial and a lateral.

The middle area of the inferior surface of the brain is prom-
inent laterally where it is formed by the temporal lobes of
the cerebrum. It is depressed in its median portion and thus
adapted to the hypophyseal region of the cranial floor. This
median hypophyseal region extends from the end of the longit-
udinal fissure, in front, backward to a great white, transversely
striated eminence, called the pons; it contains several important
structures, viz., the bases pedunculi; posterior perforated sub-
stance; the mammillary bodies; tuber cinereum and stem of the
infundibulum; optic chiasma, tracts and nerves; lamina cinerea
terminalis; and the anterior perforated substance.

Issuing from the under surface of the cerebral hemisphere and
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running downward toward the median line, there may be seen a
white striated band, a half-inch broad, called the basis pedunculi,
which, on approximating its fellow in the median plane disappears
into the pons. Anteriorly, the X-like optic chiasma (ckiasma
opticum) is easily identified near the longitudinal fissure; its ante-
rior limbs are the optic nerves and its posterior, the optic tracts
(Fig. 21). The optic tract, when traced backward and out-
ward, under the overhanging temporal lobe, is observed to cross
the basis pedunculi at its point of emergence from the cerebral
hemisphere. Thus the optic tract and the basis pedunculi form
the lateral boundary of a diamond-shaped space extending from
the optic chiasma, in front, backward to the pons. This is com-
monly called the interpeduncular space. You observe in it three
structures: (1) A gray eminence just behind the optic chiasma
called the tuber cinereum; (2) a pair of white, nipple-like bodies,
an eighth of an inch in diameter, known as the white or mammil-
lary bodies (cor pora mammillaria), and (3) a triangular, perforated
mass of dark gray substance, called the posterior perforated sub-
stance (substantia perforata posterior). In the normal condition,
the infundibulum projects downward and forward from the center
of the tuber cinercum and connects it with the hypophysis cerebri;
but it is usually broken in removing the brain and the hypophysis
left behind in the hypophyseal fossa.

If the optic chiasma be drawn slightly downward and back-
ward, a transverse and nearly vertical sheet of gray matter will
be seen extending upward from it, between the cerebral hemis-
pheres, toward the corpus callosum. That is the lamina cinerea
terminalis. It bounds posteriorly the frontal part of the longit-
udinal fissure of the cerebrum. Lateral to the optic chiasma
and anterior to the optic tract, the gray substance is perforated
by many vessels; it is called the anterior perforated substance
(substantia perforata anterior) to distinguish it from a similar
posterior region located between the bases pedunculi.

Posterior Area.—The posterior area of the base of the brain
is formed by the pons, the cerebellum, and the medulla oblongata,
which constitute the rhombencephalon (Fig. 21). The pons
and medulla are median structures. They are separated by a
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Fig. 19.—Fronto-superior surface of cerebrum. (Original.)
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well marked transverse groove containing the roots of the sixth,
the seventh, the intermediate and the eighth cerebral nerves.
The transverse strands of the pons traced lateralward are observed
to form a large round bundle, called the brachium pontis, which
extends into the hemisphere of the cerebellum on either side. Be-
tween those pontine strands, at the lateral border of the pons,
there should be noticed the roots of the great trigeminal nerve.
A sagittal line through this nerve at its attachment to the pons
may be regarded as the boundary between the pons and the cere-
bellar hemisphere. The hemispheres of the cerebellum form the
lateral part of the posterior area; their stratified appearance is
already familiar. Inferior to the pons is the medulla oblongata.
The medulla is about an inch long and three-quarters of an inch
broad near the pons, but measures less than one-half inch in
width at the lower end. It is partially divided into lateral halves
by the anterior median fissure, which is deep, above, but is almost
obliterated in the lower half of the medulla by the crossing of the
lateral pyramidal tracts, the decussatio pyramidum. On either
side of the anterior median fissure, the student should notice, in
this order, the pyramid, the olive, and the restiform body. The
pyramid (pyramis) bounds the anterior median fissure. It is
an eighth of an inch in width, is most prominent near the -pons
and tapers off inferiorly because about 8o per cent. of its fibers
cross over to the opposite side and sink backward in the medulla.
It is bounded laterally by a slight longitudinal furrow, the anferior
lateral sulcus (sulcus lateralis amterior) which contains the roots
of the twelfth cerebral nerve, and separates the pyramid from the
olive and from a flat surface, called the lateral funiculus of the
medulla. The olive (oliva) occupies the upper half of the lateral
surface of the medulla; the lateral funiculus, the lower half.
The olive is equal in breadth to the pyramid. It is quite promi-
nent, is white in color and is elliptical in outline. The posterior
lateral sulcus (swicus lateralis posterior) separates it from the
restiform body. The roots of the ninth, tenth and eleventh cere-
bral nerves, which are contained in that groove and the restiform
body which lies beyond it, can be seen only by pressing aside
the hemisphere of the cerebellum.
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The Roots of the Twelve Cerebral Nerves (Fig. 21).—The
cerebral nerves (nervi cerebrales) are numbered from before back-
ward according to the order of their points of attachment to the
brain surface. Those points of attachment are, for the motor
roots, points of exit from the brain (apparent origins); and are
points of enirance into the brain (apparent central terminations),
for all the sensory roots. The genetic nucleus (nucleus originis),
which is the real origin of each motor root, and the terminal
nucleus (nucleus terminalis), which contains the real central ter-
mination of every sensory root, are imbedded within the brain
substance and do not at present concern us.

1. The olfactory nerves (nervi olfactorii) are the first. They
are the nerves of smell. They are composed of twenty or thirty
scattered bundles of non-medullated fibers which rise from the
olfactory cells in the nasal mucous membrane and, passing through
the cribriform plate of the ethmoid bone, enter the under surface
of the olfactory bulb. The surface of the bulb is, therefore,
their apparent central termination. The fibers proceed some
distance into the gray substance of the olfactory bulb, which
constitutes the terminal nucleus of the first nerves, and there
branch richly and end in relation with the mitral and bush-cells
(real central termination). ‘

2. Optic Nerve. (Nervus opticus).—The second nerve, the
nerve of sight, is really a brain tract rather than a nerve, and
its fibers are imbedded in neuroglia. It rises in the ganglionar
layer of the retina. Passing through the chorioid and sclera of
the eyeball and the optic foramen of the sphenoid bone, it enters
into the optic chiasma where the ‘“nerve” is said to end; but the
fibers of the nerve continue without interruption through the
optic tracts and their lateral roots to the inter-brain and the mid-
brain, whose surfaces they pierce (apparent ceniral termination);
they end (real central termination) in the <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>