NERVOUS SYSTEM.

CHAPTER XVIL
SPINAL AND CRANIAL NERVES.
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WirH a knowledge of the general properties of the nerves belonging to the
cerebro-spinal system, it is easy to understand the uses of most of the special
nerves, simply from their anatomical relations. This is especially true of
the spinal nerves. These, in general terms, are distributed to the muscles of
the trunk and extremities, to the sphincters and the integument covering these
parts, the posterior segment of the head, and to certain mucous membranes.
It is evident, therefore, that an account of the exact office of each nervous
branch would necessitate a full description, not only of the nerves, but of the
muscles of the body, which is manifestly within the scope only of treatises
on descriptive anatomy.

SPINAL NERVES.

There are thirty-one pairs of spinal nerves; eight cervical, twelve dorsal,
five lumbar, five sacral and one coccygeal. Each nerve arises from the spinal
cord by an anterior (motor) and a posterior ( gensory) root, the posterior roots
being the larger and each having a ganglion. Immediately bevond the
ganglion, the two roots unite into a single mixed nerve, which pusées out of
the spinal canal by the intervertebral foramen. The nerve thus constituted
18 possessed of motor and sensory propertics. It divides outside of the spinal
canal into two branches, anterior and posterior, both containing motor and
sensory filaments, which are distributed respectively to the anterior and the pos-
terior parts of the body. The antérior branches are the larger, and they sup-
ply the limbs and all parts in front of the spinal column. e

The anterior branches of the upper four cervical nerves form the cervical
plexus, and the four inferior cervical nerves, with the first dorsal, form the
brachial plexus. The anterior branches of the dorsal nerves, with the excep-
tion of the first, supply the walls of the chest and abdomen. These nerves
go directly to their distribution and do not first form a plexus. The ante-
rior branches of the upper four lumbar nerves form the lumbar plexus. The
anterior branch of the fifth lumbar nerve and a branch from the fourth
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unite with the anterior branch of the first sacral, forming the lumbo-sacral
nerve, and enter into the sacral plexus. The upper three anterior sa-
cral nerves, with a branch from the fourth, form the sacral plexus. The
greatest portion of
the fourth anterior
sacral is distributed
to the pélvie viscera
and the muscles of
the anus. The fifth
anterior sacral and
the coceygeal are
distributed to parts
about the coceyx.
The posterior
branches of the spi-
nal nerves are very
simple in their dis-
tribution. ~ With
one or two excep-
tions, which have
no great physiolog-
ical  importance,
these nerves pass
backward from the
main trunk, divide

info two bm”mhes’ Fia. 190.—Cervical por- Fic. 191.—Dorsal por- Fig. 10‘2.—1}1._@?'50:‘; pmi-
svternal s inter tion of the spinal cord tion of the spinal tion of the spinal cord,
external and inter- iHirséhfeld).I cord (Hirschfeld). and ﬁ”ﬁm equina
B (Hirschfeld).
al, and their fila- {

o llj e o ; 1, antero-inferior wall of the fourth ventricle ; 2, superior peduncle of the
ments of distribu- cerebellum ; 3, middle peduncle of the cerebellum : 4, inferior peduncle

of the cerebellum ; 5, inferior portion of the posterior median columns

tion g0 to the mus- of the cord; 6, glosso-pharyngeal nerve ; 7, pneumogastric; 8, spinal
- . accessory nerve; 9, 9, 9, 9, dentated ligament; 10, 10, 10, 10, posterior
CIQS ‘:lll({ to mrecu- roots of the spinal nerves ; 11, 11, 11, 11, posterior lateral groove ; 12, 12,
. 5 12, 12, ganglia of the posterior roots of the nerve 3, anterior roots
ment behind the of the nerves ;! 14, division of the nerves into two branch 15, lower ex-
- tremity of the cord : 18, 16, eoccygeal ligament ; 17, 17, cauda equina ;
S}'ll]lill column. I-VIIL, cervical nerves ; L II, 111, TV-XII, dorsal nerves ; I, II-V, lumbar
1t is farther im nerves; 1-V, sacral nerves

;18 Tarthe =

portant to note, that all of the cerebro-spinal nerves anastomose with the
sympathetic.
CrANTAL NERVES.

Many of the cranial nerves are peculiar, either as regards their general
pmpel‘ties or in their distribution to parts concerned in special functions.
In some of these nerves, the most important facts concerning their distribu-
tion have been ascertained only by physiological experimentation, and their
anatomy is inseparably connected with their physiology. It would be desira-
ble, if it were possible, to classify these nerves with reference strictly to their
properties and uses; but this can be done only to a certain extent. The
classification of the cranial nerves adopted by most anatomists is the arrange-.
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ment of Sommerring, in which the
nerves are numbered from before
backward, in the order in which
they pass out of the skull, making
twelve pairs.

CLASSIFICATION OF THE CRANI-
AL NERVES.

Nerves of Special Sense.

Olfactory. (First pair.)

Optic. (Second pair.)

Auditory. (Eighth pair.)

Gustatory, comprising a part
of the glosso-pharyngeal (ninth
pair) and a small filament from
the facial (seventh pair) to the lin-
gual branch of the fifth pair.

Nerves of Motion.
Nerves of motion of the eye-

Fi{‘_i-(;gi;i;ﬂfs of the cranial nerves (Hirschfeld).  ball, conu;rising the motor oculi
I Optic. S communis (thll‘%l pair), the pathet-
V. .I\)'&;Jr-}\{:tfﬁ:urfiastic-ation a.nd trifacial lcus‘(fom‘th pdll_'), ang -the moss
: %I:ct?arl.ocu“ P - oeuhv extern}ls (sufthl‘palr).

L é]l;ﬁ?too-];ﬁiar\-ngea]‘ : }e.rve of mastication, or motor

X 53&‘2?252‘;555; root of .the fifth pair.
The nl?;:rlnhblérl}flllﬂ) 15 mtpfer to branches whi i 'Facm}j S“mwt]?nes alied hig
aotbod nepranches which will be de- nerve of expression.  (Seventh

pair.)

%piual accessory. (Eleventh pair.)
Sublingual. (Twelfth pair).

Nerves of General Sensibility.
m,.: ¥
Trifacial, or large root of the fifth pair.
A portion of the glosso-pharyngeal. (Ninth pair.)
Pnenmogastric. (Tenth pair.) 5

In Fhe above arrangement, the nerves are classified according to their
properties at their roots. In their course, some of these 11érv§s become
nuxed and their branches are both motor and sensory sucﬁ as the pneumo-
gastric and the inferior maxillary branch of the trifa;':;( ] . :

The nerves of special sense have little or ;
ﬂle.exccptiou of the gustatory nerves, they do not present a ganglion on
their roots, in this, also, differing from the ordinary senéow nei:e;) They
are capable of conveying to the nerve-centres only certain i)eculialr ‘im]n‘esu—

Qi S, 8 1 < Q . P = i
sions, such as odors, for the olfactory nerves, light, for the optic nerves, and

no general sensibility ; and with
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sonnd, for the auditory nerves. The proper transmission of these impres-
sions, however, involves the action of accessory parts, more or less complex;
and the properties of these nerves will be fully considered in connection with
the physiology of the special senses.

Moror OcuLr ComymUNIS (THIRD NERVE).

The third cranial nerve is the most important of the motor nerves dis-
tributed to the muscles of the eyeball. TIts physiology is readily understood
in connection with its distribution, the only point at all obscure being its re-
lations to the movements of the iris, upon which the results of experiments
are somewhat contradictory.

Physiological Anatomy.—The apparent origin of the third nerve is from
the inner edge of the crus cerebri, directly in front of the pons Varolii, mid-
way between the pons and the corpora albicantia. It presents here eight or
ten filaments, of nearly equal size, which soon unite into a single, rounded
trunk.

The deep origin of the nerve has been studied by dissections of the en-
cephalon fresh and hardened by different liquids. From the groove by which
they emerge from the encephalon, the :
fibres spread out in a fan-shape, the mid-
dle filaments passing inward, the anterior,
inward and forward, and the posterior,
inward and backward. It is probable
that the middle filaments pass to the me-
dian line and decussate with correspond-
ing fibres from the opposite side. The
anterior filaments pass forward and are
lost in the optic thalamus. The posterior
filaments on either side pass backward to
a gray nucleus beneath the aqueduct of
Sylvius and here decussate with fibres
from the opposite side. This decussation
of the fibres of origin of the third nerves
is important in connection with the har- Fie. 194.—Distribution of the motor oculi

- = A1 communis (Hirschfeld).
mony of action of the iris and the mus-

1, trunk of the motor oculi communis; 2, su-

o s et LS perior branch ; 3, filaments which this
cles of the eyes upon the two sides. branch sends to the superior vectus and

m dictrihnti e o 1 the levator palpebri superiovis ; 4, branch
The distribution of the third nerve is to the internal rectus; 5, branch to the

Ko Ao iy it inferior rectus; 6, branch to the inferior
Very Slﬂll)le» As it passes into the or hlt’ oblique muscle ; 7, branch to the lenticular

by the sphenoidal fissure, it divides into  gonglion: motorceul externus: bl
two branches. The superior, which is the  mosing with the sympathetic; 10, ciliary
smaller, passes to the superior rectus mus-

cle of the eye, and certain of its filaments are continued to the levator palpe-
brae superioris. The inferior division breaks up into three branches. The
internal branch passes to the internal rectus muscle; the inferior branch, to
the inferior rectus; the external branch, the largest of the three, is distribu-
ted to the inferior oblique muscle, and in its course, it sends a short and
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thick filament to the lenticular, or ophthalmic ganglion of the sympathetic.
It is this branch which is supposed, through the short ciliary nerves passing
from the lenticular ganglion, to furnish the motor influence to the iris. In
its course this nerve receives a few very delicate filaments from the cavernous
plexus of the sympathetic and a branch from the ophthalmic division of the
trifacial.

P,’g]jgrﬁg,g (”1,{3 UUses Qf the Motor OG"ZEZIZ 00'?)@??6'2632"3:8.——Sti111111at1011 of the
root of the third nerve ina living animal produces contraction of the muscles
to which it is distributed, but no pain. If the stimulus, however, be applied a
little farther on in the course of the nerve, there are evidences of sensibility;
and this is readily explained by its communications with the ophthalmie
branch of the trifacial. At its root, therefore, this nerveis exclusively motor,
and its office is connected entirely with the action of muscles.

The phenomena which are observed after section of the motor oculi com-
munis in living animals are the following :

1. Falling of the upper eyelid, or blepharoptosis.

2. External strabismus, immobility of the eye except in an outward di-
rection, inability to rotate the eye on its antero-posterior axis in certain
directions, with slight protrusion of the eyeball.

3. Dilatation of the pupil, with a certain degree of interference with the
movements of the iris.

The falling of the mpper eyelid is constantly observed after division of the
third nerve in living animals and always follows its complete paralysis in the
human subject. An animal in which the nerve has been divided can not
raise the lid, but can press the lids together by a voluntary effort. In the
human subject the falling of the lid gives to the face a peculiar and char-
acteristic expression. The complete loss of power shows that the levator
palpebre superioris muscle depends upon the third nerve entirely for its mo-
tor filaments. In pathology, external strabismus is frequently observed with-
out falling of the lid, the filaments distributed to the levator muscle not be-
ing affected.

The external strabismus and the immobility of the eyeball except in an
outward direction are due to paralysis of the internal, superior, and inferior
recti muscles, the external rectus acting without its antagonist. This condi-
tion requires no farther explanation. These points are illustrated by the
experiment of dividing the nerve in rabbits. If the head of the animal be
tirned inward, exposing the eye to a bright light, the globe will turn outward,
by the action of the external rectus; but if the head be turned outward, the
globe remains motionless.

It is somewhat difficult to note the effects of paralysis of the inferior
oblique muscle, which also s supplied by the third nerve. This musecle, act-
ing from its origin at the inferior and internal part of the circumference of
the base of the orbit, to its attachment at the inferior and external part of the
posterior hemisphere of the eyeball, gives to the globe a movement of rotation
on an oblique, horizontal axis, downward and backward, directing the pupil
upward and outward. When this muscle is paralyzed, the superior oblique,
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having no antagonist, rotates the globe upward and inward, directing the pupil
downward and outward. The action’ of the oblique muscles is observed
when the head is moved alternately toward one shoulder and the other. In
the human subject, when the inferior oblique muscle on one side is paralyzed,
the eye can not move in a direction opposite to the movements of the head, as
it does upon the sound side, so as to keep the pupil fixed, and the patient has
donble vision.

When all the muscles of the eyeball, except the external rectus and supe-
rior oblique, are paralyzed, as they are by section of the third nerve, the globe
is slightly protruded, simply by the relaxation of most of its musecles. An
opposite action is easily observed in a cat with the facial nerve divided so
that it can not close the lids. When the corneais touched, all of the museles,
particularly the four recti, act to draw the globe into the orbit, which allows
the lid to fall slightly, and projects the little membrane which serves as a
third eyelid in these animals.

The third nerve sends a filament to the ophthalmic ganglion of the sym-
pathetic, and from this ganglion, the short ciliary nerves take their origin
and pass to theiris. While it is undoubtedly true that division of the third
nerve affects the movements of the iris, it becomes a question whether this
be a direct influence or an influence exerted primarily upon the ganglion, not
perhaps, differing from the general effects upon the sympathetic ganglia that
follow destruction of their branches of communication with the motor
nerves.

Herbert Mayo (1823) made experiments on thirty pigeons, living or just
killed, upon the action of the optie, the third and the fifth nerves, on the
iris. 'When the third nerves were divided in the cranial cavity in a living
pigeon, the pupils became fully dilated and did not contract on the admission
of intense light; and when the same nerves were pinched in the living or
dead bird, the pupils were contracted for an instant on each stimulation of
the nerves. The same results followed division or stimulation of the optic
nerves, under similar conditions; but when the third nerves had heen
divided, no change in the pupil ensued upon stimulating the entire or
divided optic nerves.

The third nerves animate the muscular fibres that contract the pupil, the
contraction produced by stimulation of the optic nerves being reflex in its
character. Longet divided the motor oculi and the optic nerve upon the right
side. He found that stimulation of the central end of the divided optic
nerve produced no movement of the pupil of the side upon which the motor
oculi had been divided, but caused contraction of the iris npon the opposite
side. This, taken in connection with the fact that in amaurosis affecting one
eye, the iris upon the affected side will not contract under the stimulus of
light applied to the same eye, but will act when the uninjured eye is exposed
tothe light, farther illustrates the reflex action which takes place through
these nerves.

The reflex action by which the iris is contracted is not instantaneous, like
most of the analogous phenomena observed in the cerebro-spinal system, and
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its operations are rather characteristic of the action of the sympathetic sys-
tem and the non-striated muscular tissue. It has been found, also, by Ber-
nard, in experiments upon rabbits, that the pupil is not immediately dilated
after division of the third nerve. The method employed by Bernard, intro-
ducing a hook into the middle temporal fossa through the orbit and tearing
the nerve, can hardly be accomplished without touching the ophthalmie
branch of the fifth, which produces intense pain and is always followed by a
more or less persistent contraction of the pupil. Several hours after the op-
eration, however, the pupil is generally found dilated, and it may slowly con-
tract when the eye is exposed to the light. In one experiment this occurred
after the eye had been exposed foran hour. Farther experiments have shown
that although the pupil contracts feebly and slowly under the stimulus of
light after division of the motor oculi, it will dilate under the influence of
belladonna and can be made to contract by operating upon other nerves, It
is well known, for example, that division or stimulation of the fifth nerve
produces contraction of the pupil. This takes place after as well as before di-
vision of the third nerve. Section of the sympathetic in the cervical region
also contracts the pupil, and this occurs after paralysis of the motor oculi.
These facts show that the third nerve is not the only one capable of acting
upon the iris and that it is not the sole avenue for the transmission of reflex
influences.

Bernard also found that stimulation of the motor oculi itself did not pro-
duce contraction of the pupil, but this result followed when he stimulated
the ciliary nerves coming from the ophthalmic ganglion. Chauveau, in experi-
ments upon horses, did not observe contraction of the pupil following stimula-
tion of the motor oculi, although it was sometimes seen in rabbits. At all
events, contraction is by no means constant; and when it occurs, it probably
depends upon stimulation of the ciliary nerves themselves or irritation of the
ophthalmic branch of the fifth, and not upon stimulation of the trunks of
tl'le‘third pair. When the eye is turned inward by a voluntary effort, the pu-
pil is contracted ; and when the axes of the two eyes are made to converge
strongly, as in looking at near objects, the contraction is very considerable
(Miiller). :

The third nerve contains filaments which preside over voluntary move-
ments of the ciliary muscle in the accommodation of the eye to vision at dif-
ferent distances. :

The following case illustrates, in the human subject, nearly all of the
phenomena following paralysis of the motor oculi communis in bexperiments
upon the lower animals:

The patient was a girl, nineteen years of age, with complete paralysis of
the nerve upon the leftside. There was slight protrusion of the eyeball, com-
Plete ptosis, with the pupil moderately dilated and insensible to ordinary
Impressions of light. The sight was not affected, but there was double vision,
except when objects were placed before the eyes so that the axes were paral-
lel, or when an object was seen with but one eye. The axis of the left eye
was turned outward, but it was not possible to detect any deviation upward
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or downward. Upon causing the patient to incline the head alternately to
one shoulder and the other, it was evident that the affected eye did not rotate
in the orbit but moved with the head. This seemed to be a case of complete
and uncomplicated paralysis of the third nerve.

PATHETICUS, OR TROCHLEARIS (FOURTH NERVE).

The physiology of the patheticus is very simple and resolves itself into
the action of a single muscle, the superior oblique.

Physiological Anatomy.—The apparent origin of the patheticusis from
the superior peduncles of the cerebellum ; but it may be easily followed to the
valve of Vieussens. The deep roots can be traced, passing from without in-
ward, to the following parts: One filament is lost in the substance of the
peduncles ; other filaments pass from before backward into the valve of Vieus-
sens and are lost, and a few pass into the frenulum; a few filaments pass
backward and are lost in the corpora quadrigemina; but the greatest number
pass to the median line and decussate with corresponding filaments from the
opposite side. The fibres can be traced to a nucleus in the floor of the aque-
duct of Sylvius, beneath the nucleus of the third nerve. The decussation of
the fibres of origin of the fourth nerve has the same physiological signifi-
cance as the decussation of the roots of the third. From this origin, the
patheticus passes into the orbit, by the sphenoidal fissure, and is distributed to
the superior oblique muscle of the eyeball. In the cavernous sinus it receives
branches of communication from the ophthalmic branch of the fifth, but
these are not closely united with the
nerve. A small branch passes into the
tentorium, and one joins the lachrymal
nerve, these, however, being’ exclusively
sensory and coming from the ophthal-
mic branch of the fifth. It also re-
ceives a few filaments from the sympa-
thetic.

Properties and Uses of the Pathet-
icus—Direct observations upon the pa-
theticus in living animals have shown
that it is motor, and its stimulation ex-
cites contraction of the superior oblique
muscle only. This muscle arises just
above the inner margin of the optic fo-
ramen, passes forward, along the upper Fio. 195.— Distribution of the patheticus (Hirsch-
wall of the orbit at its inner angle? toa L, olfactory nerve ; ercl);lm)t.ic nerves ; III, motor
little, cartilaginous I‘illg which serves as oculi communis ; IV, patheticus, by the side

of the ophthalmic branch of the fifth, and
a pulley. From its origin to this point  pussing o the superior bliaue mtecle V1,
it is muscular. Its tendon becomes  %34.56.7.8 9,10 ophthalmic divieion of
rounded just before it passes through
the pulley, where it makes a sharp curve, passes outward and slightly back-

ward, and becomes spread out to be attached to the globe, at the superior and
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external part of its posterior hemisphere. It acts upon the eyeball from

pu]leyl at the upper and inner portion of the orbit as the fied point and r:)e
tzL.tles !:he. eye upon an oblique, horizontal axis, from below upward, fro :
\713?1011t mward and from behind forward. By its action, the pu ﬁ’l is lm
reeted Qownward and outward. It is the antagonist of the ’infel'iorloblib :11-
the actm_n of which has been desertbed in co?mect.ion with the motor 03:1 ?
communis. When the patheticus is paralyzed, the eyeball is immovable li
far as rotation is concerned. When the head is moved toward the shoulcie?-j

the eye does not rotate to maintain the globe in the same relative position, and
there is double vision. 5

Moror Ocurt EXTERNUS, OR ABDUCENS (SixTH NERVE).

- Like tille patheﬁcus, the motor oculi externus is distributed to but asinele
p;;n; st.ies.tb uses, therefore, are apparent from a study of its distribution E;I’ld
Physiological Anatomy.—The apparent origin of the sixth nerve is from
the groove separating the anterior corpus pyramidale of the medul]akob](.)n-
gata from the pons Varolii, from the up-
per portion of the medulla and from the
lower portion of the pons, next the groove.
Its origin at this point is by two roots:
an inferior, which is the lm'gér and comes
ffom the corpus pyramidale ; and a supe-
rior root, sometimes wanting, which seems
to come from the lower portion of the
pons. All anatomists are agreed that the
deep fibres of origin of this nerve pass to
the gray matter in the floor of the fourth
ventricle. Vulpian followed these fibres
to within about two-fifths of an inch (10
mm.) of the median line, but they could
Fic. 196.—Distribution o the motor oculi ez~ I'IOE kbe tyl‘aced be}’OI}d this. .point. It is
- AVAR not known that the fibres of the two sides

1, trunk of the motor oculi communis, with decussate

its branches (2, 3, 4, 5, 6, 7) : 8, motor 3 FI'OITI this igl
i : . 3,4,5,6,7): 8, Sy 118 Origim y
externus, passing to the exter‘na.! mr.tu.: T the e

?itf-ﬁ'ufe" 9, filaments of the motor oculi cic- passes Into the orbit bY the sphenoida-l
ternu ‘tl’gigc!stomus_iilg with the sympathet- ﬁssure and is 1 vl : q i
s, anisiom s and 1s distributed exclusively to the
external rectus muscle of t}
G e ; : s muscle of the eyeball. In
he cavernons sinus 1t anastomoses with the sympathetic through the carotid
plexus and receives a filament from Meckel’s ganelion Itb 1 o
Pl e 1 s ganglion. also receives
sensory filaments from the ophthalmic branch of the fifth. Tt is thoue!
some anatomists that this nerve occasionally sends 3 5.‘ ']l ﬁils g
: . ‘ S y sends a sma ament to th
0 . ; as state :
-phthalm.m ganglion ; and it was stated by Longet that this branch which
is exceptﬁxonal, exists in those cases in which paralysis of the moto,r oculi
e hoh all ‘
.ommmlus, which usually furnishes all the motor filaments to this gangli
18 not attended with immobility of the iris. e

Properties and Uses of the Motor Oculi Bzternus.—Dir

oTE

ect experiments
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have shown that the motor oculi externus is entirely insensible at its origin, its
stimulation producing contraction of the external rectus muscle and no pain.
The same experiments illustrate the action of the nerve, inasmuch as its
stimulation is followed by contraction of the muscle and deviation of the eye
outward. Division of the merve in the lower animals or its paralysis in the
human subject is attended with internal, or converging strabismus, due to the
unopposed action of the internal rectus muscle.

With regard to the associated movements of the eyeball, it is important to
note that all of the muscles of the eye which have a tendency to direct the
pupil inward or to produce the simple movements upward and downward
(the internal, inferior, and superior recti) are animated by a single nerve, the
motor oculi communis, this nerve also supplying the inferior oblique; and
that each ‘of the two muscles that move the globe so as to direct the pupil
outward, except the inferior oblique (the superior oblique and the external
rectus), is supplied by a special nerve. The movements of the eyeball will
be described more minutely in connection with the physiology of vision.

NERVE 0F MASTICATION (THE SMALL, OR MororR R0OOT OF THE Firra
NERVE).

The motor root of the fifth nerve is entirely distinct from its sensory
portion, until it emerges from the cranial cavity, by the foramen ovale. It is
then closely united with the inferior maxillary branch of the large root; but
at its origin it has been shown to be motor, and its section in the cranial cay-
ity has demonstrated its distribution to a particular set of muscles.

Physiological Anatomy—The apparent origin of the fifth nerve is from
the lateral portion of the pons Varolii. The small, or motor root arises from
a point a little higher and nearer the median line than the large root, from
which it isiseparated by a few fibres of the white substance of the pons. At
the point of apparent origin, the small root presents six to eight rounded fila-
ments. If a thin layer of the pons covering these filaments be removed, the
roots will be found penetrating its substance, becoming flattened, passing
under the superior peduncles of the cerebellum and going to a gray nucleus,
with large multipolar cells, in the anterior wall of the fourth ventricle, near
the median line. At this point, the fibres change their direction, passing from
without inward and from behind forward toward the median line, the fibres
diverging rapidly. The posterior fibres pass to the median line, and cer-
tain of them decussate with fibres from the opposite side. The anterior
fibres pass toward the aqueduct of Sylvius and are lost. The fibres become
changed in their character when they are followed inward beyond the ante-
rior wall of the fourth ventricle. Here they lose their white color, become
gray and present a number of globules of gray substance bgtween their fila-
ments.

From the origin above described, the small root passes beneath the gan-
glion of Grasser—from which it sometimes, though not constantly, receives a
flament of communication—lies behind the inferior maxillary branch of the
large root, and passes out of the cranial cavity, by the foramen ovale. With-




