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ANATOMY

oF

TR AN " BODY.

CHAES I

OF THE VEINS IN GENERAL.

It has been already stated, that it is the office of the
arteries to convey the blood from the heart to the different
parts of the body, for the purpose of nourishing and
building up the animal fabric: now there is a corres-
ponding series of sanguinecous canals which return the
blood from all the organs, again to continue the stream of
the circulation; these are the veins. By the aid of a
microscope, the extreme branches of the arteries may be
observed communicating with the minute radicles of the
venous system, and transferring their blood to that series
of vessels. The curious and beautiful phenomena of the
circulation are evident, when the tail of a fish, or the web
of a frog’s foot, is placed in the field of a powerful magni-
fier ; and we are assured of the fact of the continuity of
the two sets of vessels in the human subject, by the
circumstance of fine injections passing readily from the
arteries into the veins.

There are two departments of the venous system : the
1st, or general department of the venous system, more ex-
tensive than the other, commences in the head, trunk and

VOL. II. 1



2 VASCULAR SYSTEM

limbs, and transmits the blood to the heart by the vena
cavie. The 2d, or abdominal department of the venous
system, is confined to the cavity of the abdomen, .and is
formed by the veins of all the chylopoetic viscera, with the
exception of those of the liver, and terminates in the vena
portee, which subdivides and distributes the blood through
the liver.

The veins are far more numerous, and, considered as a
whole, they are much more capacious than the arteries.

The distribution of veins is somewhat similar to that of
the arteries, but their number and size are greater. In
general a cellular space, common to all, receives both the
trunks of the two species of vessels and those of the
nerves. In the head, limbs, and every other part, there
are two sets of veins; the superficial and the deep seated :
the 1st lie immediately under the skin, or run above the
fasciee, and are in some parts very large and numerous and
do not possess any corresponding arteries. The 2d, or
deep seated veins, directly attend the arteries. The union
between the branches of the veins is very frequent ; they
communicate in right lines or in arches, and the smaller
are so multiplied as to form complicated meshes of net-
work ; but the minute ramifications of veins ultimately
form an inconceivable number of small canals in the tissue
of organs, of such extreme tenuity, as to render it impos-
sible to understand their final distribution.

STRUCTURE OF VEINS.

The veins are formed of only two membranes ; the outer
?s composed of longitudinal fibres, very easily distinguished
in the large trunks, and surrounded by a sheath of cellular
tissue, the layers of which are placed very densely on each
other. The inner membrane is thin, smooth, and glossy ;
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and in appearance resembles the membrane which lines the
arterial tubes, but it is more extensible and less brittle.

Valves are formed in the general department of the
venous system, but there are none in the system of the
vena porte, the umbilical vein, the trunk of the inferior
cava, in the veins of the brain, of the vertebre, of the spinal
marrow, of ‘the heart, of the kidneys and of the uterus.
There are but very few in the vena azygos, and pulmonary
veins. These valves consist of a number of semilunar
folds of the inner membrane of the vein, precisely similar
to those which exist at the commencement of the aorta
and the pulmonary artery.

The valves are sometimes single; they are, however,
more frequently arranged in pairs, at other times there are
three together. Apparently, their office is to support the
column of"blood, and to prevent its return by the veins from
the heart to the surface of the body; for the valves are
pressed close to the sides of the vessels during its flow to-
wards the heart, but they are raised when the blood, from
any accidental circumstance, is disposed to pass in a retro-

Hieals grade direction. Fig. 1 re-
presents a vein laid open, thus
shewing the single, duplex
and triplex valvular appara-
tus.

The veins are supplied by
very minute nutrient ves-
sels (vasa vasorum ) and nerv-
ous filaments, which ramify in
the cellular membrane, and
which penetrating the venous
tissue, finally terminate in the
inner surface of the vessels.

Veins may be distinguished
from the arteries by their
membranes being much thin-
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ner, by their greater number and size, by their hav.ing no
pulsation, by the dark color of the blood they contain, and

in many instances by the peculiarity of their numerous

valves.

GENERAL DEPARTMENT OF THE VENOUS SYSTEM.

FORM THE EXTERNAL

1. VEINS WHICH, BY THEIR UNION,
SUPERIOR VENA CAVA.

1. VEINS WHICH GIVE RISE TO THE EXTERNAL JUGULAR VEIN.

The internal maxillary vein commences in all the parts
to which the artery of the same name is distributed ; it is
consequently composed of the pterygoid, spheno palatine,
alveolar, infra-orbitar, mental, inferior dental, and deep
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temporal veins. It communicates with the sinuses of the
base of the skull by means of small twigs which pass
through the foramina of that region. Upon the side of
the neck the internal maxillary vein frequently communi-
cates with the facial and pharyngeal veins. This disposi-
tion produces the pharyngeal plexus.

The superficial temporal vein, g, commences in all those
parts where the corresponding artery is distributed. Tt
is composed of the muddle temporal vein, f, the anterior
aurtcular veins, and the transverse veins of the face. Thus
formed it descends before the ear, and unites with the pre-
ceding.

The vein which results from this union passes through
the parotid gland, communicates with the internal jugular
vein, and receives the following :

The posterior auricular vein, which collects the blood
from the mastoid region and from the ear. The trunk
then takes the name of

The external jugular vein; it extends from d to ¢, and is
placed between the sterno-cleido-mastoideus and the pla-
tysma myoides muscles. In its course along the neck it
receives the following :

The cervical cutaneous, the trachelo-scapular, and other
veins which arise in the vicinity of the neck and shoulder.
At the inferior part of the neck the external jugular opens
near ¢ into b, the superior part of the subclavian vein, a
little on the outer side of @, a, the internal jugular vein.

2. VEINS WHICH GIVE RISE TO THE INTERNAL JUGULAR VEIN.

The superior cerebral veins commence upon the convex
surface of the two hemispheres of the brain, from the
substance of which they issue by a multitude of minute
branches, and are continued into the superior longitudinal
and lateral sinuses.
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The vein of the corpus striatum is extended over the
surface of that body, and, exactly following the course of
the tenia semicircularis, unites with the following :

The veins of the choroid plexus, which return the bl.ood
into the vene caLent, and from thence into the right sinus
of the dura mater.

The superior cerebellar veins convey the blood from
the whole upper surface, and from the substance of the
cerebellum, into the torcular mEropHiLI and the vena
GALENI.

The inferior cerebellar veins unite on each side of the
cerebellum, and return their blood into the corresponding
lateral sinuses.

The lateral and inferior cerebral veins are very numer-
ous ; they unite on each side and leave the brain to open
into the lateral sinuses.

The ophthalmic vein commences from all parts within the
orbit, and unites on each side into three or four trunks,
so that this vein is formed of the lachrymal, the central
vein of the retina, the infra orbitar, the ciliary, the
ethmoidal, the palpebral, and the nasal veins. The oph-
thalmic then passes out of the orbit, by the inner part of
the sphenoidal fissure, and conveys the blood into the
cavernous sinus.

All the blood of the brain is returned into the sinuses
of the dura mater, which terminate at the foramen lacerum
posterius.  This point is the commencement of the jugu-
lar vein, and as it is here considerably dilated, it is named
the sinus of the internal jugular vein. This vein advances
a little forwards, and descends with the carotid artery,
covered by the styloid process of the temporal bone, and
by the muscles which are attached to it. It communicates
at first with the external jugular vein, by a branch of large

size, and at the level of the upper part of the larynx, it
receives the facial vein.
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The facial vein, e, commences on the summit of the
head and forehead, and when it has arrived at the side of
the nose, near the eye, it has the name of the angular vein,
and receives the blood from the ophthalmic, the palpebral
and the superciliary veins. It follows the direction we
observe in the figure, receiving the dorsal veins of the nose,
the superior and the inferior coronary weins of the lips,
and several buccal and masseteric veins. It is afterwards
augmented by the ranine, the submental, and the inferior
palatine veins, and then becomes united to the internal
jugular vein.

A little below the facial vein, the internal jugular is aug-
mented by the lingual and pharyngeal veins: and at the
level with the superior edge of the larynx, it receives the
superior thyroid, the occipital, and the veins of the diploe
of the bones of the skull.

After receiving the above branches, the internal jugular
vein descends vertically at the side of the neck, and opens
into the subclavian vein.

3. VEINS OF THE SUPERIOR EXTREMITY WHICH, BY UNITING, FORM
THE SUBCLAVIAN VEINS, Fig. 3.

The collateral arteries of the fingers, the radial and
ulnar arteries, and all their divisions are each accompanied
by two venous branches, which become larger as they as-
cend toward the elbow joint, where they unite so as after-
wards to constitute two large trunks, which run along the
brachial artery and open into the axillary vein. They
receive in their course all the veins which attend the
divisions of the artery.

The cephalic vein commences by a great number of
branches, disposed in the form of a net work, on the back
of the hand and upon the muscles of the thumb ; these
unite into a trunk, which ascends upon the anterior and
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external part of the fore-arm, where it forms the superficial
radial vein, and on arriving at the bend of the arm unites
with the median cephalic vein, which communicates with
the median basilic.

The united veins which form the trunk of the cephalic
ascend on the outer and fore part of the arm, then bending
inwards, open into the axillary vein.

The basilic vein is larger than the cephalic, and is formed
of three branches, which are named from their situation,
the posterior ulnar, the anterior ulnar, and the median
basilic veins.
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Fig. 3.

The basilic vein as-
cends on the inner part
of the arm and unites
frequently, as at e, with
the cephalic vein. It
then passes into the ax-
illa, being continuous
with the axillary vein.

Fig. 3, b, the axillary
vein.

d, the cephalic vein.

¢, the basilic vein.

f; the radial vein.

g, the anterior ulnar
vein.

The aaillary vein is
therefore the result of
the union of the veins
of the hand, fore-arm
and arm; it proceeds
obliquely under the cla-
vicle, and in front of the
axillary artery, and be-
comes continuous with

" (7 “\ a, the subclavian vein.

See also, Fig. 4, ¢, the
axillary, and f; the sub-
\ (\“ clavian veins.

v In this course it re-
ceives the circumﬂex veins, the enferior scapular, the long
thoracic, the superior thoracic, and the acromial veins.

VOL. 1I. 2
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10 VASCULAR SYSTEM

The subclavian veins, Fig. 4, f, u, extend from the infe-
rior extremity of the scalenus anticus muscle to the supe-

rior vena cava, but they present differences according as
they are examined on the right or on the left side, on
account of the position of, g, the superior vena cava.
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Thus the right subclavian vein, f, is very short, and its
size is always less than that of the left.

The left subclavian vein, u, is much longer than the
right, and receives two veins which the right does not
receive ; viz. the left internal mammary and the left inferi-
or thyroid.

That part of the left subclavian vein nearest the descend-
ing cava, which lies before the trachea, is generally known
as the vena innominata.

The two subclavian veins equally receive besides the
internal and the external jugular veins, the vertebral and
the superior intercostal veins.

The vertebral vein descends in the canal which contains
the vertebral artery, and issuing from thence at the sixth
or seventh cervical vertebra it unites with another consid-
erable vein, which communicates with the lateral sinus of
the dura mater by the mastoid foramen. After this union
it receives numerous branches from the adjacent muscles,
and opens into the subclavian vein.

The right and left superior intercostal veins also dis-
charge their blood into the subclavian veins.

SUPERIOR VENA CAVA, g

The superior vena cava forms the grand trunk which
transmits the blood of the head, the neck, the superior
extremities, and a portion of the circulation of the thorax,
to the heart. This vein commences opposite the cartilage
of the first rib, and descends to the base of the pericardi-
um, from which it receives a fibrous sheath. It then enters
that membranous sac, descends vertically on the right of
the aorta, and opens into the right auricle of the heart.

Before entering the pericardium the superior vena cava
receives the following branches : —
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1st. The right internal mammary vein, which differs from
the left only in its termination. .

2d. The inferior thyroid vein, opening into the superior
vena cava, between the two subclavian veins.

3d. The vena azygos, Fig. Fig. .
5, a, a, a, is remarkable for 7
having no corresponding
vein, and in forming a com-
munication between the two
ven® cave. It opens into
the superior vena cava im-
mediately above the right
branches, and  passing
through the pillars of the
diaphragm, with the aorta
and thoracic duct, opens in-
to the ihferior vena cava, or
into one of the lumbar veins.

4th. The vena azygos at
the convexity of its curve
receives the right bronchial
vein, and anteriorly branches
from the aorta and cesopha-
gus. Totherightitreceives
the corresponding ntercos-
tal veins. To the left, to-
wards the seventh rib, the
vena semi-azygos, a CONSi-
derable branch which ascends parallel to the vena azygos,
on the left side of the vertebrae, and which receives the in-
ferior intercostal veins of the left side.
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II. VEINS WHICH, BY THEIR UNION, FORM THE INFERIOR
VENA CAVA.

1. VEINS WHICH, BY THEIR UNION, FORM THE EXTERNAL ILIAC VEINS.

The popliteal vein, commences by three veins which ac-
company the anterior, posterior and fibular arteries; the
external saphena vein also contributes to its formation, by
collecting the blood upon the front and outer side of the
foot, and passing into the ham, opens into the popliteal

vein.
The femoral or crural vein is a continuation of the pop-

liteal vein ; it ascends obliquely at the inner and fore part
of the thigh, close to the femoral artery, following the
same course up to the crural arch. In its progress it re-
ceives a great number of deep branches, precisely similar
to those of the artery, and the following remarkable super-
ficial branch:
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The internal vena
saphena, Fig. 6, col-
lects the blood from
the inner part of, a,
the foot and toes;
it is united to the
external saphena by
a transverse arch ;
these united branch-
es ascend before
the inner ancle, and
form a trunk which
is continued on the
inner part of the
leg, and passing be-
hind the inner con-
dyle of the femur,
it proceeds on the
inside of the thigh
to an opening in the
fascia lata, b, where
it discharges itself
into, ¢, the femoral
vein. At this part
it receives several
superficial abdomi-
nal wveins, the cir-
cumflex iliac vein,
and the eaxternal
pudic veins.

The external 1il-
tac vein receives
branches  corres-
ponding to the artery of the same name, and in the male
it receives a large vein which originates in the envelope of
the testicle.
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2. THE VEINS WHICH, BY THEIR UNION, FORM THE INTERNAL ILIAC
VEIN.

The internal iliac vein, Fig. 4, s, s, is situated in the
cavity of the pelvis, behind the artery of the same name ;
its branches correspond exactly to those of the artery, with
the exception of the following :

The vesical veins are large and very numerous, but differ
according to the sex of the subject we examine.

In the male they commence upon the glands and unite
into two trunks, the dorsal veins of the penis, which run
upon the back of that organ, and afterwards wind down-
wards upon the organs of generation, and continuing their
course on the sides of the bladder, and over the prostate
gland, open into the internal iliac vein.

In the female the vesical veins commence by the veins
of the clitoris and the labia, and unite with the numerous
vessels of the vagina and rectum.

The sacro-lateral veins, communicate in the sacral canal
with the vertebral sinuses, and emerging from the anterior
sacral foramina join the internal iliac vein.

COMMON ILIAC VEINS.

The common tliac veins result from the union of the ex-
ternal and internal veins ; they extend from the sacro-iliac
symphysis to the fifth lumbar vertebra, where they give rise
to the inferior vena cava.

INFERIOR VENA CAVA. Fig. 4,n,r.

The infertor vena cave is larger than the superior, and
extends from the articulation of the fourth and fifth lumbar
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vertebrae to the right auricle of the heart. It ascends
on the right side of the bodies of the lumbar vertebrae,
passes above and behind the liver, and advancing through
a wide aperture of the aponeurosis of the diaphragm, in-
troduces itself into the pericardium, and enters the right
auricle of the heart by an aperture which is bounded by
the Eustachian valve.

BRANCHES OF THE INFERIOR VENA CAVA.

The middle sacral vein ascends upon the coccyx and
sacrum, in the angle formed by the union of the common
iliac veins.

The lumbar veins are four in number on each side, and
commence by an abdominal branch, and a dorsal branch,
corresponding to the branches of the lumbar arteries; the
dorsal communicates by the intervertebral foramina, with
the vertebral sinuses. The lumbar veins of the left side
pass under the aorta and are in consequence longer than
the right.

The spermatic veins, see Fig. 4, r, differ in their origin
in the two sexes. In the male they commence by the
spermatic plexus, the roots of which are expanded in the
testicle, they anastomose with the neighboring veins, and
collect into four or five branches, which envelope the
vas deferens, and passing through the inguinal ring, unite
and form a single trunk, which extends upwards and
inwards on the psoas muscle, as far as the upper part of
the pelvis, where the spermatic vein forms another plexus
named the corpus pampiniforme : these veins again unite
and convey their blood into the inferior vena cava on the
right side, and into the corresponding renal vein on the
left side.

In the female, the spermatic veins originate in the ovari-
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um, Fallopian tube, ligamentum teres, and sides of the
uterus ; they afterwards collect between the lamina of the
broad ligament of the uterus, and then follow the same
course as in the male.

The renal veins, see Fig. 4,0, 0, are of great size. Their
roots exactly correspond to the minute ramifications of the
renal arteries. They unite in the fissure of p, p, the kid-
neys, into several branches, which collect into a trunk
opening into the cava.

The capsular and adipose veins frequently open into the
renal veins, and in other respects have the same disposition
as the arteries to which they correspond.

The hepatic veins have their roots in the substance of
the liver: some of them are of small size and enter the
vena cava separately ; others, namely, the middle hepatic
veins, open into the vena cava between the right and left
hepatic veins.

The middle hepatic veins open into the vena cava be-
tween the right and left hepatic veins.

The left hepatic veins ramify in the left lobe of the liver,
and proceed from thence into the vena cava, opposite the
aperture of the diaphragm, through which it passes.

The right hepatic veins issue from the right lobe of the
liver, and open into the vena cava below the preceding.

The wnferior diaphragmatic veins are two in number,
and are similar to the arteries of the same name.

VERTEBRAL SINUSES AND VEINS OF THE SPINAL MARROW.

There exist in the whole length of the vertebral cavity
two great venous canals, named the vertebral sinuses, and
which communicate with the internal jugular vein. These
sinuses have the same structure as the sinuses of the dura
mater, in being traversed in various directions by irregularly
distributed membranous bridles.

VOL. II. 3



18 VASCULAR SYSTEM

At their inner side, they communicate with each other
by transverse sinuses, occupying the middle of' the body of
each vertebra, then passing under the posterior vertebral
ligament, they receive the veins which transmit the blood
from the envelopes of the spinal marrow, and the spongy
tissue of the vertebre. :

The veins of the spinal marrow accompany the arteries
of that name, and open into the inferior cerebellar veins.

The veins of the sacral canal are of considerable size ;
they are immersed in cellular tissue, and have no adhesion
to the osseous parts. Their inferior extremities are lost in
very delicate ramifications upon the os coceygis. Exter-
nally, they form communications with the lateral sacral
veins ; and, internally, their transverse branches anasto-
mose with each other.

VEINS OF THE HEART.
CORONARY VEINS.

The great right coronary vein collects the blood from
the apex of the heart, passes into the groove which sepa-
rates the auricles from the ventricles, and receives a great
number of lateral branches which terminate in the right
auricle, close by the entrance of the inferior vena cava,
where the coronary is covered by a semilunar valve.

The small right coronary vein unites with the preceding,
and passes in the same direction to the posterior surface of
the heart.

The left coronary veins are smaller than the right.
They commence, with the preceding, at the apex of the
heart, by numerous roots, which unite, upon the convex
surface of that organ, into a single trunk, which discharges
its blood with the other veins at the posterior part of the
right auricle.
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There are a number of veins which terminate directly in
the cavity of the right side of the heart, by minute orifices,
which have been termed, by their original describer, the
foramina THEBESII.

ABDOMINAL DEPARTMENT OF THE VENOUS SYSTEM.

VENA PORTE.

BRANCHES OF THE VENA PORTZE.

The vena porte derives its blood from all the organs of
digestion in the cavity of the abdomen, excepting the liver.
It is formed principally by three large trunks, the coronary
vein of the stomach, the splenic and the mesenteric veins,
all which unite to form the middle part or trunk of the
vena portee.

The coronary vein of the stomach corresponds to the
artery of the same name. Itis the smallest of the three
branches. It empties into the trunk of the vena porte,
behind the pyloric portion of the stomach.

The splenic vein collects the blood from the spleen by a
number of branches, which, after a short course, unite
upon the pancreas into a single trunk, which extends from
left to right to unite with the superior mesenteric vein, op-
posite the vertebral column. It likewise receives the veins
which correspond to the vasa breviora, the right and left
gastro-epiploic, the duodenal, and the pancreatic veins, and
the small mesenteric vein. The last named vein receives
the blood from the left part of the colon and the rectum.
Its branches correspond to those of the inferior mesenteric
artery.

The superior mesenteric vein is distributed in the same
manner as that of the artery of the same name, to the
right, and a little in front, of which it is placed. It is
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formed by the veins of the small intestines, and by those
which correspond to the right colic arteries; and in the
mesentery it constitutes a net-work, very similar to the
ramifications of the artery. At the edge of the transverse
mesocolon, the trunk of this vein, after receiving several
branches from the duodenum and pancreas, unites with the
splenic vein.

The trunk of the vena porte is formed by the junction
of the splenic and superior mesenteric veins with the coro-
nary vein of the stomach; it extends from the vertebral
column to the groove of the liver, and separating into two
branches, nearly at a right angle, seems to form under the
liver a horizontal canal, which has been termed the sinus of
the vena porte. 'These vessels are extended through the
lobes of the liver in innumerable ramifications. In its pas-
sage under the small extremity of the pancreas, it is united
to the cystic and hepatic ducts, the hepatic artery, and a
number of nervous filaments and lymphatic vessels; all
which are surrounded by a fibrous envelope named the
capsule of GLissoN.

Injections thrown into the vena porte penetrate into the
other vessels of the liver, and vice versa.
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GHAP. TI.
OF THE CAPILLARIES.

Tue delicate branches of the final ramifications of the
arteries and of the minute origins of the veins, are called
the capillaries. In these small vessels most of the im-
portant functions of life take place, as secretion, nutrition,
exhalation, calorification, &c. They are of such extreme
tenuity that they escape detection by the naked eye.
Their existence may be demonstrated not only by micro-
scopical observation as observed in the last chapter, but by
the fact, that a colored fluid may be thrown from the
arteries into the veins, without any extravasation between
them.

There are two parts in the capillary system. One is
diffused over the whole body, being placed between the
terminating branches of the arteries and the roots of the
veins, the other part is between the minute ramifications of
the pulmonary arteries and the origins of the pulmonary
veins. In the first the arterial blood is changed to venous;
in the last, the reverse. Their intimate organization is
unknown.

Though these capillaries exist everywhere in the body,
still they are more or less numerous in the various organs.
They are more abundant in the secretory organs, the skin,
the mucous membranes, and the lungs, and less so in the
fibrous structures; in short the capillary system is as much
more developed in a part, says Bichat, as it has more func-
tions to sustain, and do not exist in organs in proportion
to their size,



AR T s Nl

CHAR L.

ORGANS OF ABSORPTION.

Tue organs of absorption consist of lymphatic vessels
and lymphatic glands ; the latter also are named lymphatic
ganglia. This system of vessels was perfectly unknown
until a celebrated anatomist of the name of AsELLIUS, in
the year 1622, discovered, upon the mesentery of a dog,
white lines extending from the intestine to the glands. He
observed that they contained a milk-like fluid, and hence
termed them lacteals. By a series of experiments he found
that these vessels absorbed the chyle, and conveyed it to
the blood ; and subsequent inquiries proved that the same
system of vessels was minutely distributed over the whole
human frame ; and that, at the angle formed by the union
of the subclavian with the internal jugular vein, upon either
side of the neck, one or more of these vessels discharges
their contents into the current of blood.

The lymphatic vessels are small pellucid tubes, which
occur in all parts of the body ; they originate on the sur-
face of the membranes, and in the tissue of all the organ-
ized structures ; and they transport all the absorbed fluids
to the venous system. Those absorbents which take up
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the chyle in the intestines, during the process of digestion,
are named lacteals ; and, although they differ in their uses
from the other absorbent vessels, they have precisely the
same anatomical character.

The ultimate arrangement of the lymphatic vessels has
not been demonstrated, but the whole exterior of the body
i1s known to be covered by a net-work of these vessels,
placed in the subjacent cellular tissue, and others occupy
the muscular intervals and organs of the body ; nor is this
system of vessels confined to the limbs only, for it exists
in the surface and substance of each particular organ, as
in the lungs, liver, spleen, pancreas, and other viscera,
where both superficial and deep seated lymphatics are uni-
formly distributed.

Generally these vessels are straight in their course, but
their communications with each other are very numerous,
and they frequently form successive meshes. They are
also remarkable for their alternate unions and divisions, so
that a great number of vessels, after being collected into a
single trunk, separate a second time, and again form one or
more trunks, which appear most conspicuous in the vicinity
of their glands.

THORACIC DUCT.

All the absorbent vessels discharge themselves into the
subclavian and internal jugular veins, by considerable
trunks, called the thoracic duct, and great right lymphatic
duct. These convey the absorbed fluids into the circula-
tion. See Fig. 5, d, the left, and f, the right thoracic
ducts.
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STRUCTURE OF THE LYMPHATIC VESSELS.

The lymphatic vessels are formed of an external cellular
membrane, and an internal membrane similar to that of
the veins; the latter is folded upon itself, producing valves
at intervals, which are generally disposed in pairs. These
valves are usually more numerous as the vessels diminish
in caliber. So that the thoracic canal contains fewer than
the others.

LYMPHATIC GLANDS IN GENERAL.

The branches of the principal lymphatic trunks traverse
a greater or less number of lymphatic glands ; that is to
say, small bodies of various forms and size, and collected
together in greater or less quantity, or sometimes isolated.
These glands are not numerous in the extremities, but they
occur abundantly in the thorax and abdomen. Each gland
receives lymphatic vessels, which subdivide and form an
inextricable interlacement, which is lost in its substance,
without our being able to trace its distribution, or display
the minute structure. These glands vary in diameter from
the twentieth of an inch to an inch. They are in gen-
eral red and vascular; some, however, are of a gray or
blackish color. These bodies have been denominated also
lymphatic ganglions, because some anatomists have sup-
posed, that they bear the same relation to their vessels, as
the nervous ganglions do to the nerves.

The absorbents which enter the glands are called vasa

inferentia, and those which pass out of them, are termed
vasa efferentia.
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Fig. 7, alymphatic vessel.
Fig. 8, a lymphatic vessel laid open, shewing its valves.
Fig. 9, lymphatic vessels and their glands.

LYMPHATIC GLANDS IN PARTICULAR.
LYMPHATIC GLANDS OF THE INFERIOR EXTREMITIES.

The anterior tibial gland is the only gland in the leg.
It is found between the tibia and fibula, on the lower ex-
tremity of the inter-osseous ligament.

The popliteal glands are three or four in number, and
are situated in the ham.

The inguinal glands are situated on the upper part of
the thigh, and in the groin; the superficial are found be-
tween the skin and aponeurosis, surrounding the termi-
nation of the internal saphena vein ; their number varies
from eight to twelve, and they are sometimes observed

VOL. IT. 4
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to form a chain of glands, extending from the middle and
inner part of the thigh to the groin.

There are three of four deep seated inguinal glands,
situated under the aponeurosis, and about the femoral
artery.

LYMPHATIC GLANDS OF THE PELVIS.

The hypogastric glands, ten or fifteen in number, are
situated in the lateral parts of the cavity of the pelvis, and
about the internal iliac vessels.

On the outside of the pelvis, very small lymphatic glands
are met with in the course of the glutaeal and ischiatic
arteries ; and in the interior of the pelvis, a number of
minute glands are found upon the bladder, the uterus, and
the vesiculee seminales.

The sacral glands are situated in the hollow of the
sacrum, between the laminz of the meso-rectum.

The external iliac glands vary in number from six to
fifteen, they are situated in the course of the external iliac
vessels, and form a chain of glands extending from the
crural arch to the lower part of the vertebral column.

LYMPHATIC GLANDS OF THE ABDOMEN.

The lumbar glands are large and numerous ; they occupy
the region of the loins, and surround the aorta and the in-
ferior vena cava; they are also situated upon the crura of
the diaphragm, and are thickly arranged over the renal
arteries. These glands furnish vessels which immediately
communicate with the thoracic duct.

The hepatic, pancreatic, and splenic glands are situated
round the vena portz and along the splenic artery ; they
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receive the lymphatic vessels of the liver, aorta, and pan-
creas.

The mesenteric glands are numerous, sometimes exceed-
ing a hundred, and are in general of considerable size ;
they are situated between the two laminz of the mesen-
tery, and receive the lacteals or absorbents of the chyle.
See Fig. 11, ¢, d.

The mesocolic glands are fewer than the preceding, and
are placed between the laminz of the mesocolon.

The gastro-epiploic glands occupy the greater and small-
er curvature of the stomach; they surround the gastro-
epiploic arteries, and the coronary artery of the stomach.

LYMPHATIC GLANDS OF THE THORAX.

The glands of the mediastinum. Upon the diaphragm
and pericardium there are six or eight of these bodies ;
and there are twelve or sixteen surrounding the thymus
gland, and large vessels of the base of the heart.

The bronchial glands are very nmumerous; they are
situated before the division of the trachea, around the
bronchi, and even in the interior of the lungs; but they
will be more particularly noticed in the description of the
trachea and bronchi.

LYMPHATIC GLANDS OF THE SUPERIOR EXTREMITY.

The glands of the arm are distributed in the line of the
brachial artery ; they are not often met with in the fore-
arm, although, not unfrequently, we find a few at the bend
of the arm near the inner condyle.

The axillary glands are situated in the cellular tissue
of the armpit, around the axillary vessels and their
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branches ; they are of large size, and vary from six to
twelve in number. Some are met with under the collar
bone and between the ribs.

LYMPHATIC GLANDS OF THE HEAD AND NECK.

The glands of the skull are few in number ; several small
glands are found behind the ear, and two or three are also
observed under the zygomatic arch. No lymphatic glands
have been traced in the interior of the skull.

The glands of the face are situated upon the buccinator
muscle, and along the base of the jaw, where they sur-
round the anterior portion of the digastric muscle.

The glands of the neck are superficial and deep seated ;
the former are situated beneath the platysma myoides, in
the course of the external jugular vein and its branches.
The others, called glandule concatenate, occur in the vici-
nity of the internal jugular vein and common carotid
artery. 'Their size is small, but their number is very great.
In children they frequently present a kind of knotty cord,
extending from behind the ear to the collar bone.
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CHAP. II.
PARTICULAR LYMPHATIC VESSELS.

LYMPHATIC VESSELS WHICH TERMINATE IN THE THORACIC
DUCT.

1. LYMPHATICS OF THE INFERIOR EXTREMITY.

TaE superficial lymphatics of the lower extremities con-
sist of very numerous vessels, which are found in the
cellular tissue, between the skin and muscles. Their com-
mencement can be traced with little difficulty in the toes,
round which they form a very delicate plexus, and form by
their successive union from sixteen to twenty branches,
which cover the surface of the foot and pass up the inner
side of the leg ; those of the side of the foot collect and
form two or three branches, which ascend around the
tendo Achilles.

Thus united, the principal trunks of the lymphatics of
the leg pass over the calf, and the ham, and ascend upon
the inner and outer side of the thigh, approaching each
other and continually communicating, until, at length,
they terminate in the superficial inguinal glands.
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Fig. 10, the lymphatic
vessels of the inner part
of the thigh.

All these vessels are
immersed in the subcu-
taneous cellular tissue ;
and their communica-
tions are so frequent
and numerous, that they
form, upon the foot, leg
and thigh, a net-work
which completely sur-
rounds these parts.

The deep lymphatic
vessels of the lower ex-
tremities may be distin-
guished into four series :
namely, the anterior
tibial, the posterior tibi-
al, and the fibular lym-
phatics, according as
they accompany the an-
terior and posterior tibial
and fibular  arteries.
They terminate in the
popliteal glands.  In-
deed most of the deep
seated lymphatics  of
the leg and foot have
the same termination.
These glands are con-
nected together by a great number of smaller vessels,
which form a plexus, whence issue several trunks which
ascend upon the popliteal and femoral vessels, receiving
all the deep lymphatics of the thigh, and subdividing up
to, a, the deep inguinal glands.




LYMPHATIC SYSTEM. 3]

2. SUPERFICIAL LYMPHATIC VESSELS OF THE HIPS, PERINAUM, LOINS,
EXTERNAL PARTS OF GENERATION, ETC.

The lymphatics of the hips are numerous, and pass over
the outer and inner part of the thigh, to unite with the
superficial absorbents of the perinum, and inguinal
glands.

The lymphatics of the loins descend from the lumbar
vertebrae over the crest of the ilium, and divide in the
superficial inguinal glands.

The lymphatics of the lower part of the parieties of the
abdomen commence on the level of the umbilicus, and
form a net-work over the whole anterior region of the
abdomen ; they collect inferiorly into a few trunks which
terminate in the superficial glands.

The lymphatics of the perineum, scrotum, and penis, are
very numerous ; those of the scrotum ascend on each side
to the inner part of the thigh, where they unite with those
of the perinzeum and penis: they all terminate in the
superficial glands.

In the female, the lymphatics of the external parts of
the organs of generation have the same termination.

3. DEEP SEATED OBTURATOR, ISCHIATIC, AND GENITAL LYMPHATIC
VESSELS.

The obturator lymphatics are distributed over the adduct-
or muscles and neighboring parts, and take the direction
of the obturator artery, through the obturator foramen, to
terminate in the hypogastric glands.

The ischiatic lymphatics are distributed to the muscles
of the pelvis, and terminate in the same glands as the
former.

The gluteal lymphatics have the same distribution as the
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glutzal artery, and, passing into the pelvis, terminate in
the same glands as the preceding.

The deep lymphatics of the penis and clitoris follow the
course of the interal pudic artery, and terminate in the
same glands.

The lymphatics of the testicle are numerous, and are
among the largest of the body; some of them are the size
of a crow-quill : they unite upon the spermatic cord into
six or eight branches, and ascend with it towards the in-
guinal ring, through which they pass to follow the sper-
matic artery, and terminate in the lumbar glands.

The lymphatics of the prostate gland and vesicule semi-
nales unite with those of the bladder, and enter into the
hypogastric glands.

The lymphatics of the uterus unite with those which are
distributed to the vagina, to terminate in the same glands.
Those which are found upon the broad ligament and ova-
rium, ascend with the spermatic lymphatics to the lumbar
glands.

4, LYMPHATIC VESSELS OF THE URINARY ORGANS.

The lymphatics of the bladder follow the course of its
blood vessels, and open into the hypogastric glands.

The lymphatics of the kidneys unite towards their fissure,
and then proceed upon the sides of the aorta to the lumbar
glands. The ureters also are furnished with numerous
absorbents, which surround those tubes, and communicate
freely with each other, and with the last named glands.

The capsular lymphatics proceed to the hepatic and
splenic glands, and several pass to the glands upon the
pillar of the diaphragm.
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5. LYMPHATIC VESSELS OF THE PARIETES OF THE PELVIS AND AB-
DOMEN.

The tleo-lumbar lymphatics are a set of absorbents which
originate in the iliacus muscle, and upon the hip bone ;
they pass under the psoas muscle, and communicating with
the inferior lumbar glands, contribute to the formation of
the external iliac lymphatic plexus, or the assemblage of
lymphatics which accompany the external iliac vessels.

The sacral lymphatics are extended over the adipose
tissue of the rectum, and region of the sacrum; they
terminate in the inferior lumbar or hypogastric glands.
Those lymphatics, which contribute to form the hypogastric
plexus, are placed on the sides of the pelvis, and consist of
an interlacement of vessels and glands, in which the obtu-
rator, gluteal, ischiatic, uterine, and vesical lymphatics
terminate.

The epigastric lymphatics commence in the vicinity of
the umbilicus, and proceed from the interior, through the
abdominal muscles and their aponeuroses; then unite
into several trunks, which descend in the course of the
epigastric vessels, and terminate in the external iliac plexus.

The circumflex iliac lymphatics are distributed in the
integuments of the sides of the abdomen, and descend to-
wards the crest of the ilium, to one of the external iliac
glands.

The lumbar lymphatics are distributed to the muscles of
the lumbar region, but they unite before the vertebral
column, where their numerous communications, with those
of almost all the other trunks, which have just been describ-
ed, constitute the lumbar lymphatic plexus.

VOL. II. 5
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6. LYMPHATIC VESSELS OF THE STOMACH AND INTESTINES.

The Iymphatics of the stomach are distributed into two
distinct orders ; the superficial, which are situated beneath
the peritoneal, and the deep, which are distributed to the
muscular and mucous membranes. Some of these com-
mence at the large extremity of the stomach, and join the
lymphatics of the spleen ; others proceed from the small
curvature of the stomach, and communicate with the
glands in that situation, and in the vicinity of the liver.
After this, they descend behind the pancreas to the roots
of the thoracic duct.

Although in some animals these vessels have been found
to contain chyle, in the human subject they have never
been observed to be filled with it.

The lymphatics of the intestines are usually called the
LACTEALS, on account of their conveying a fluid like milk
from the intestines to the thoracic duct. Each lacteal
takes its origin from the villi of the intestines, by numer-
ous short radiated branches, and each branch is furnished
with an orifice for imbibing the chyle.

From the villi, the lacteals pass under the muscular
membrane of the intestines, and then obliquely through it,
uniting in their course into larger branches, following the
course of the mesenteric blood vessels. They are found
situated on each side of the arteries.

It is observed that there are a much greater number of
lymphatics in the small intestines than in the large ; the
descending colon and rectum present but few aborbents,
and these are connected with the lumbar and hypogastric
glands, or those of the mesorectum.

The lacteals of the small intestines, after passing through
the different glands of the mesentery, form several trunks,
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which accompany the superior mesenteric artery, until they

arrive at the thoracic duct
Fig. 11.
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Fig. 11, a, a, part of the small intestine; b, b, lacteals ;

e )
¢, the mesentery ; d, the mesenteric glands

The lymphatics of the great omentum ascend to unite
with the lymphatics of the stomach, and terminate in the

glands of the great curvature
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7. LYMPHATIC VESSELS OF THE SPLEEN, PANCREAS, AND LIVER.

The lymphatics of the spleen are very numerous ; the
superficial and deep branches, uniting at its fissure into a
few trunks, form a plexus round the splenic vessels, and
pass beneath the duodenal extremity of the pancreas, to
the inferior lymphatics of the liver.

The lymphatics of the pancreas proceed from the sub-
stance of that gland, and unite with the lymphatics of the
spleen and stomach.

The lymphatics of the liver are extremely numerous, nor
does any organ in the body appear to contain so many ;
and, like those of the other viscera, it has a superficial and
a deep seated series, which, however, so freely communi-
cate, that, upon injecting the external lymphatics, the deep
internal are readily filled from them. On the right lobe
they collect into four fasciculi; the first is formed by the
lymphatic vessels, which commence between the lamina of
the suspensory ligament, and, uniting into two or three
trunks, enter the thorax near the ensiform cartilage,
traverse some of the glands, and open into the thoracic
duct near the left internal jugular vein. The second
traverses the right lateral ligament of the liver, and divides
into two series; the one superior, which mounts into the
thorax, and afterwards returns into the abdomen with the
aorta, to terminate in the neighboring glands ; the other
inferior, which extends along the last ribs, and unites with
the intercostal lymphatics, to open into the thoracic duct.
The third fasciculus is distributed to the middle of the
right lobe, and unites with the preceding at the posterior
part of the liver. The fourth fasciculus commences in the
anterior part of the right lobe, and unites with the deep
series, and with some glands near the pylorus.

In the left lobe of the liver, the lymphatics unite with
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the preceding and to those of the spleen ; those from the
posterior part of the left lobe descend towards the cardia,
and proceed to the glands of the small curvature of the
stomach.

8. THE THORACIC DUCT. See Fig. 11.

The thoracic duct, f; is the canal which receives the lym-
phatics from the lower half of the body, the interior of the
chest, the left upper extremity, and the left side of the
head and neck. It extends from the second or third lum-
bar vertebra as far as the left subclavian vein, and is form-
ed by the union of, g, five or six large trunks, the result of
the absorbent plexus of the abdomen. Near the aortic
aperture of the diaphragm, the thoracic duct presents a
very remarkable enlargement, e, the receptaculum chylz,
which is placed at the anterior and left part of the second
lumbar vertebra, behind, 4, the aorta. Above this dilata-
tion, the thoracic duct ascends into the chest, entering be-
tween the pillars of the diaphragm, with the aorta on the
left side, and the vena azygos to the right. It then
ascends behind the arch of the aorta, and arrives at the
seventh cervical vertebra, turns inwards and downwards,
then passes the thyroid artery, and the left internal jugular
vein, and opens close to the latter into the subclavian vein
of the same side. At its aperture there are two valves
which prevent the blood from passing from the vein into
the duct.

Although the lymphatics have hitherto been described
by anatomists as collecting into trunks to transmit their
contents into the subclavians only ; Macenpie* and a
few other celebrated physiologists and experimentalists

* MAGENDIE, in his Physiology, relates some very curious and striking
experiments, which, if confirmed by others, must set the question at rest.
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are of opinion, that many other communications, betv&.'e.en
the lymphatics and veins, take place in the extremities
and other parts of the body. Professor Mavo seems
to have arrived at the same conclusion ; I give his own
words. ¢ For my own part, I think it likely, that such
communications do exist. At all events, when believing
that they did not, I have witnessed the mercury thrown
into the absorbents of the limbs unaccountably make its
way into the veins.”’*

9. LYMPHATIC VESSELS WHICH THE THORACIC DUCT DIRECTLY RE-
CEIVES.

Several branches of lymphatics from the liver, and the
glands surrounding the celiac artery, have been already
described.

The intercostal lymphatics are distributed to the mus-
cles of the thorax and the intercostals; they communi-
cate with some glands found between the external and
internal intercostal planes of the muscles. On the sides
of the vertebrz, these vessels unite with others which pro-
ceed from the spinal canal and the muscles of the back,
then spread out into a plexus before the vertebral col-
umn. From thence they descend and open into the
thoracic duct.

10. LYMPHATIC VESSELS OF THE LUNGS.

The lymphatics of the lungs are distributed upon their
surface in a series of areole of various forms, more com-
monly hexagonal, and unite into a number of trunks which

*Outlines of Human Physiology, by HERBERT Mayo, Professor of Anat.
King’s College, London.



LYMPHATIC SYSTEM. 39

enter the glands, with which the bronchus is surrounded
at its entrance into that organ. The deep lymphatics
occupy the whole tissue of the lungs, communicate with
the superficial, unite into the bronchial glands, and ascend
upon the trachea.

From a large bronchial gland, which is found in the
angle formed by the division of the trachea, there issue
several lymphatic branches, which ascend upon the tra-
chea,; and, traversing some glands, unite and open into the
right great lymphatic vessel. Others traverse glands upon
the trachea, under the thyroid gland, and collect into two
trunks, which incline obliquely to the left, behind the inter-

nal jugular vein, to discharge themselves into the thoracic
duct.

11. SUBSTERNAL, DIAPHRAGMATIC, CARDIAC, THYMIC, AND (ESOPHA-
GEAL LYMPHATIC VESSELS.

The substernal lymphatics commence from the upper
part of the parietes of the abdomen ; they enter the tho-
rax between the ensiform cartilage and the diaphragm,
ascend behind the sternum, traverse some glands, and form
some meshes, which unite into trunks, one of which com-
municates with the inferior jugular glands, and terminates
in the thoracic duct. The others open on the right side
into the subclavian and internal jugular veins.

The lymphatics of the diaphragm are distributed on its
convex surface, and unite with the intercostal and hepatic
lymphatics, then proceed through the inferior glands of
the mediastinum, and join the preceding behind the
sternum.

The lymphatics of the pericardium and thymus are a
numerous set of reticulated vessels, which are intimately
connected with the substernal and pulmonary lympha-
tics.
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The lymphatics of the heart are distributed to the whole
surface ;  the principal trunks following the course of the
coronary vessels. Some of these trunks ascend upon the
anterior part of the aorta, and terminate in the thoracic
duct ; others pass obliquely between the aorta and pul-
monary artery, traverse some small glands, and arrive at
the thoracic duct.

The lymphatics of the esophagus are reticulated around
that tube ; they unite with those of the heart and lungs,
and terminate in the predorsal ganglia.

12, LYMPHATIC VESSELS OF THE SUPERIOR EXTREMITIES.

The superficial lymphatics of the upper extremities col-
lect into fasciculi on the sides of the fingers, and proceed
over the metacarpus to the posterior surface of the fore-
arm, where their numbers are greatly increased by the
addition of small vessels from that part of the extremity.
Near the elbow joint the lymphatics are very distinct ; and,
upon the anterior surface of the fore-arm, they unite with
others, which arrive from the fingers and palm of the
hand. They then ascend on the fore and inner part of the
arm, and, becoming large and numerous, terminate in the
axillary and subclavian glands.

Some of the brachial lymphatics pursue the course of the
cephalic vein, and unite with some reticulated vessels and
glands under the clavicle.

The deep lymphatics of the upper extremities constantly
accompany the arteries which are distributed to these parts,
and terminate in the axillary glands.
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13. LYMPHATIC VESSELS OF THE ANTERIOR PARIETES OF THE THO-
RAX.

The lymphatics of the anterior part of the thorax com-
mence immediately under the integuments, and, proceed-
ing upwards and outwards, terminate in the glands of the
axilla.

Some of these vessels originate more deeply in the
substance of the pectoralis major, pectoralis minor, and ser-
ratus magnus muscles, but they have the same termina-
tion.

14. LYMPHATIC VESSELS OF THE POSTERIOR REGION OF THE NECK
AND THORAX.

The lymphatics of the neck commence in the cellular
tissue, towards the occiput, and upon the spinous processes
of the neck; they descend outwardly in the direction of
the fibres of the trapezius, and unite with the anterior
thoracic, and dorsal lymphatics in the axilla.

The lymphatics of the back commence in the integu-
ments, and are extended to the whole of the muscles
of the back ; like the preceding, they terminate in the
axilla.

15. LYMPHATIC VESSELS OF THE AXILLA.

The awillary lymphatics are remarkably reticulated, in
consequence of their connection with a great number of
glands, and with the vessels which terminate in them, or
issue from them. The latter concentrate into three or four
trunks, which proceed round the subclavian vein, and open
into it, and into the thoracic duct. Those on the right

VOL. II. 6
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side generally furnish a trunk, which transmits its fluid to
the angle formed by the right internal jugular and sub-
clavian veins ; and is named the right great lymphatic duct.
See Fig. 5, f.

16. LYMPHATIC VESSELS OF THE HEAD AND ANTERIOR PART OF THE
NECK.

The epicranial lymphatics are arranged on all sides be-
neath the skin of the cranium, and may be distinguished
into three orders of fasciculi. The occipital, the temporal,
and the frontal; all which proceed to the glands of the
neck.

The lymphatics of the face follow the direction of
the principal veins, and proceed to the submaxillary
glands.

The superficial lymphatics of the neck form a plexus,
which accompanies the subcutaneous veins of the neck ;
they open into the right great lymphatic vessel, and the
thoracic duct.

17. DEEP LYMPHATIC VESSELS OF THE HEAD AND NECK.

The lymphatics of the brain. Although the most
minute researches have been made in those parts, there
have been discovered a few lymphatics only in the dura
mater.

The deep lymphatics of the tongue, palate, nose, orbits,
pharynz, muscles of the face, etc. These absorbents ac-
company the blood vessels, and terminate in the right and
left great thoracic ducts.
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THE OFFICE OF LYMPHATIC VESSELS AND THEIR GLANDS.

The most important office of the lymphatic system is to
collect the chyle for the supply of the waste of the body,
during the exercise of its several functions.

The lymphatics, therefore, take in the fluids, it is sup-
posed, by capillary attraction, and afterwards, by a con-
tractile power, inherent in the vessels, conduct their con-
tents into the mass of the blood. The absorbents also
have the power of removing the solid parts of the body,
and by thus making way for the disposition of new matter,
contribute to the growth and renovation of the animal
fabric.

By means of these vessels, on the one hand, many con-
tagious diseases are communicated ; and, on the other
hand, diseases are removed : thus, when lymph is formed,
or pus collected, or blood effused in the tissue of organs,
the lymphatics have the power of taking away the extra-
neous or diseased matter. And even solid tumours often
are known to disappear entirely by the action of this sys-
tem of vessels. The obvious use of the absorbent vessels
is to convey the lymph and the chyle into the venous sys-
tem ; the former, the residue of nutrition, and the latter,
the product of digestion.

I cannot dismiss this subject without informing the un-
initiated student, that there is much difficulty in exhibiting
the lymphatics. They must be injected with quicksilver,
and, owing to the minuteness and delicacy of the vessels,
it requires the most acute sight of the anatomist to distin-
guish, and to introduce an instrument into the smaller
branches. Caution and patience, however, will surmount
this difficulty ; and nothing will more repay the trouble, or
reflect more credit on the skill of a practical anatomist,
than a good preparation of the lacteals, or other lymphatics.
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CHAP. I.

NERVOUS SYSTEM.

THE nervous system is destined to regulate the functions
of the animal economy, and to receive impressions of ex-
ternal objects, and transmit them to the understanding.

The nervous system consists of, 1st, the brain ; 2d, the
medulla oblongata ; 3d, the spinal marrow ; 4th, the nerves;
5th, the ganglia.

GENERAL DIVISIONS OF THE NERVOUS SYSTEM.

There are two general departments, essentially distinct
from each other, to which the nervous system may be
referred ; the 1st department consists of the brain and its
dependencies, the 2d, of the ganglia and their nervous
radiations. The first department appertains particularly
to animal life; on the one hand it is the agent which
transmits impressions calculated to produce sensations ;
on the other hand it serves to convey the volitions to
those organs which receive them. The second department
is almost invariably distributed to the organs of digestion,



NERVOUS SYSTEM. 45

of circulation, respiration, and the secretions, and belongs
in a more particular manner to the internal organs, where
it acts a more obscure part than the preceding. The two
departments frequently communicate with each other, but
there is a sufficiently distinctive line to establish their dif-
ference; as a simple exposition of each will sufficiently
demonstrate.

1. THE CEREBRAL DEPARTMENT OF THE NERVOUS SYSTEM.

This department of the nervous system, like all organs
of animal life, is exactly symmetrical. The nerves com-
mence alike from each side of the brain and spinal cord :
hence the appellation of pair of nerves, by which the
double corresponding trunk is described. 'This is a term
which we cannot apply to the irregularly distributed gan-
glionic department.

Each department of the nervous system receives im-
pressions of objects, and transmits them to the sensorium ;
and these impressions or affections of the nerves, accom-
panied by consciousness, bear the name of sensation.
The nerves, which constitute the immediate instruments
of sensation, are of different kinds, and are distributed in
different proportions in the various organs of the body :
most of them are capable of being excited by agents both
from without and from within, and the impressions they
receive are transmitted to the brain, their common centre,
and frequently to the other organs with which they are
connected. That the nerves are truly the organs of sen-
sation cannot be disputed ; for sensation is found to be
most acute in those parts which are furnished with most
nerves, and the sensation ceases when the nerves are de-
stroyed. When the nerve is stimulated, the muscle which
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it supplies is convulsed ; when it is tied, compressed, or
divided, palsy of the muscle ensues.

My present arrangement of the departments of the
nervous system, is chiefly founded on the anatomy and
distribution of the nerves. And here science must ac-
knowledge its obligation to Sir Cuarres BeLw, for his
important discoveries, relative to the functions of the
nerves. So that, by the operation of new views, many
formerly received opinions must be reformed, or altogether
expunged. As I proceed, therefore, in the work, I shall
endeavor to demonstrate, from anatomical and physiologi-
cal facts, that every part of the system has its peculiar
endowment of nervous matter, fitting it for the peculiar
function it has to perform. For example, it is necessary
to distinguish nerves into sensitive, motive, compound and
organic, and in addition to the limited number of senses,
usually reckoned in the human subject, there are other in-
ward organs of sensation, which will subsequently be de-
scribed, which have distinct functions, and depend on as
distinct departments of the nervous system, as either see-
ing, hearing, or touch.

I shall now claim the attention of the reader to the
general distribution of the nervous system.

The brain appears to be the most remarkable part of
the nervous system, since all intellectual phenomena must
be referred to the cerebral mass. This organ furnishes
generally the motive for all our actions upon exterior
bodies, exerts a greater or less influence upon all the pro-
perties of life, establishes an active relation amongst the
different organs, and is the principal agent of sympathies.
It is, moreover, in a sensible relation with the objects with
which we are surrounded.

There are two orders of the cerebral department of
nerves ; the st constitutes the nerves of sensation ; the
2d, the nerves of motion.
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The nerves of sensation of the first order, which are
immediately connected with the brain, are endowed with
particular properties, which adapt them to the impression
of special bodies ; namely, the first pair of nerves perceives
odours, the second light, the eighth sound ; and the lin-
gual branch of the inferior maxillary nerve distinguishes
the taste and flavor of bodies. The special senses, how-
ever, I shall hereafter more particularly refer to.

The medullary column, or spinal marrow, appears next
in importance to the brain. It is anirregularly cylindrical
prolongation of the brain ; it is not like the Grecian shaft,
a simple column, but like the Gothic, a compound column,
having several shafts combined. In other words, the spinal
marrow is composed of four parts or cords, two on each
side, which are united the whole length. From the ante-
rior cord, of each side of the column, issue the nerves of
motion ; from the posterior cords, the nerves of sensation.
There is another column, which is only continued the
length of the medulla oblongata, from which the respirato-
ry nerves take their origin.

The spinal nerves are perfectly regular in their deriva-
tion and distribution. There are thirty, or thirtytwo, on
each side ; this variation in the statement of the number
depends on the method of reckoning. Each nerve com-
mences by two distinct roots ; Fig. 12, the one, ¢, proceeding
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from the anterior ; the other, b, from the posterior division
of, a, the medullary column ; and each of these roots is
composed of a number of small filaments, which, imme-
diately after their origin, approach each other ; the poste-
rior filaments form, d, a ganglion, and then join the an-
terior to form, e, a spinal nerve: each nervous filament
must be considered as continuing distinct to its ultimate
destination, though, by the union of the anterior and pos-
terior, the several spinal nerves possess the double pro-
perty of conveying sensation, and producing motion.
There are other nerves of the fifth, sixth, and ninth,
which are distributed separately, and are solely motive
nerves, but the fifth nerve of the encephalon is like the
spinal nerves, in having a double derivation, and a two-
fold function of sense and motion. Sir CHArRLES BrLL
performed numerous experiments to prove the correct-
ness of his theory, and these experiments have been
repeated on the Continent by Maicexpie and others,
who have been perfectly satisfied with the accuracy of
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his conclusions.* It must, therefore, now be considered
as an established fact, acknowledged by all anatomists, that
the nerves, proceeding from the anterior cord of the
spinal marrow, bestow the power of muscular motion ;
and that those which proceed from the posterior part of
the medullary column, produce sensation. When, for in-
stance, the roots of the anterior nerves of the leg are
divided, the animal loses all the power of moving the
leg, although the limb retains its sensibility; but, if the
roots of the posterior nerves are cut, the power of motion
continues, though sensibility is destroyed. The experi-
ments have been repeated and varied, yet with similar re-
sults. 'Thus, on the posterior part of the spinal cord being
irritated with a pointed instrument, the animal immediately
manifested signs of pain ; but no apparent effect was pro-
duced by irritating the anterior part. Every muscle, then,
has two distinct orders of nerves; the one a motive, and
the other a sensitive ; and nerves of each of these orders
are distributed to every muscular fibre.

It requires, therefore, for the full operation of muscular
power, two different orders of filaments, and these estab-
lish a circle between the sensorium and the muscle ; so
that the nerves of the one order carry the influence of the
will towards the muscles, which nerves have no power of
transmitting an impression back again to the brain. The
nerves of the other order connect the muscles with the
brain, by acting as a sensitive agent in conveying the im-
pression of the condition of the muscle to the common
sensorium ; but the last mentioned nerves have no opera-
tion in a direction from the brain to the muscle, and, in
consequence, do not excite the muscle however irritated.

We find, however, that the brain and medulla spinalis,

*For details, I refer to the papers of Sir CuarLes BeLy, in the Philo.
Transac. of the Royal Society.
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as also the nerves communicating with them, are endowed
with different properties ; the common design of which is
to give us correct intelligence of the relative condition of
our existence. The assemblage of these different parts
has, consequently, with propriety, been called THE NER-
VOUS DEPARTMENT OF EXTERNAL LIFE, or of animal life.
When the functions of this part of the nervous system are
suspended, as by a fit of apoplexy, the individual is de-
prived of feeling, and is perfectly insensible to every sur-
rounding object.

It has already been observed, that these nerves are en-
dowed with two properties, viz. : sensibility, and vis-mo-
trix ; hence, it follows, that there must be nerves of
sensation and motion. And physiological experiments, -
and the observations drawn from pathological anatomy,
evidently prove, that sensation resides in the nervous fila-
ments, connected with the posterior column of the medulla
spinalis ; and motion in those which are extended from the
anterior column.

As general corollaries, the nerves of sensation receive
the impressions which external agents produce upon us,
and transmit them to the brain. If a ligature be applied
around a nerve, or if the nerve be cut transversely, we find
that sensation is totally destroyed in that part to which
the nerve is distributed, because the brain is not in direct
communication with it. ¢ The brain, therefore, is the
only organ that enables us to appreciate the objects which
surround us ; the senses being its advanced guards, and
the nerves its media of communication.”

1. The senses receive impressions.

2. The nerves convey impressions to the brain.

3. The brain perceives and judges, according as they
appear useful, agreeable, or hurtful.

In conclusion it appears, that, without the due functions
of the brain, we should neither possess external sensation,
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nor be competent to execute any voluntary movement ;
consequently, it has been said, with much truth, that the
nervous system s, in fact, all the animal ;¥ the other sys-
tems being vegetative and automatic, and existing only to
nourish and defend it. Besides the properties of sensation
and volition, which are common to other animals, man is
distinguished from them by that faculty which he possesses
from the Creator, of being able, by means of his nervous
system, to compare, associate, and judge of the impressions
which he does or has received, and to deduce from them
the greatest consequences.

Possessing a faculty which constitutes the most beauti-
ful and most noble attribute of our species, nature also
ordained that its functions should correspond with the de-
gree of perfection and extension of the cerebral mass. A
deficiency in the general conformation of the brain, the
slight developement of some of its parts, and the evident
or obscure alteration occurring in its structure, are so
many causes capable of deranging the whole or part of the
intellectual faculties of man.t Anatomists and physiolo-
gists have failed in the attempt to trace the precise differ-
ences between the organization of the idiot and another
man ; though there is no doubt that the defect exists in the
organization of the brain, since an idiot possesses a soul in
common with another man.

CEREBRAL DEPARTMENT OF THE NERVOUS SYSTEM.
THE BRAIN IN GENERAL.

The brain is that mass which fills the cavity of the skull.
It is distinguished by its divisions into the cerebrum,

* Baron CuvIER. t Mankc.
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the cerebellum, the pons varovir, and the medulla oblon-
gata, all of which, in the adult, weigh about three pounds;
occasionally the brain is found to exceed this weight by
several ounces, according to the size of the head. In the
dimensions of the brain there is a great difference in dif-
ferent individuals. The volume is generally in proportion
to the mental capacity. Let us not suppose, however,
that every person having a large head is necessarily a per-
son of superior intelligence, for there are many causes
of an augmentation of the head besides the size of the
brain. '

The color of the brain varies in different individuals and
at different ages; the color probably depending on the
quantity of blood sent to it: hence, it has a redder hue in
early than in advanced life, and becomes still more deeply
colored in consequence of inflammation.

The weight of the brain of a full grown man is about
three pounds; that of a woman is somewhat less.

Baron WenzeL paid great attention to this department
of anatomy, and has published a very interesting table, of
which the subjoined is an extract.
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Weight | Weight | Weight | Proportion
Age. of whole | of brain | of cere- | of brain to
brain. only. | bellum. | cerebellum.
Grains. | Grains. | Grains.
Male embryo of 5 months | 720| 683 37 11811 :1
Female embryo of 8 months| 4960| 4610| 350 |13.5 :1
Girl at birth 6150| 5700 450 (122 -1
Girl at 3 years old . 15240 | 13380 | 1860 | 75 :1
Boy 3 years 13050 | 11490 | 1560 | 75751
Man 18 years 20940 | 18474 | 2466 | 7292:1
Man 31 years . 24120 21480 | 2700 | 854 :1
Man 54 years . 20580 | 18060 | 2320 | 733 :1
Man 63 years . 22500 (19780 | 2720 | 787%:1
Man 72 years 22620 | 20200 | 2420 | 84%:1
Man 80 years . 19080 | 16500 | 2530 | 65:1
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Fig. 13. The left side
of the brain and spinal
marrow, shown by mak-
ing a section of the cra-
nium and the spinal co-
lumn, and removing the
dura mater.

a, the convolutions of
the cerebrum.

b, the lamine of the
cerebellum.

e, the pons VAROLIL.

g, the medulla oblon-
gata,

¢, d, f, the medulla
spinalis, extending from
the first cervical to the
first lumbar vertebra, and
terminating in the cauda
equina.

The cerebrum is the
largest portion of the
brain, and occupies the
whole upper cavity of
the skull. It rests ante-
riorly, upon the arches of
the orbits ; in the centre,
upon the middle fossz of
the base of the skull;
and posteriorly, upon the
tentorium cerebelli.
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THE EXTERIOR OF THE CEREBRUM.

The upper surface of the cerebrum is divided into two
parts, termed hemispheres, which are separated by the falx
cerebri.

The surface of the cerebrum in general, both above and
below, is intersected by deep fissures and eminences,
which produce numerous turnings and windings, termed
convolutions ; these take a variety of directions, and differ
in extent in different parts of the brain.

The convolutions are smallest at the anterior part of the
brain, larger posteriorly, and are largest at the superior
and central part of the hemispheres, where each convolu-
tion is about half an inch in breadth.

The number and size of the convolutions vary exceed-
ingly in different individuals ; and, indeed, they are seldom
found the same in the two hemispheres. They extend in-
to the substance of the brain about an inch, and are lined
by prolongations of the pia mater.

The lower surface of the brain is formed into three dis-
tinct regions, which are named lobes. The anterior lobes
are separated by the termination of the grand division
which separates the hemispheres. On each of these lobes
we observe a deep rectilinear groove, directed from behind
forwards, for lodging the trunk of the olfactory nerve.

The anterior and middle lobes are separated by the
Jissura syLvin.

Between these interlobular fissures, is the union or com-
missure of the optic merves. Behind this commissure is
the cineritious tubercle, which forms the floor of the third
ventricle, and contains in its centre a small white nucleus.

From the middle of this tubercle, a sort of slender co-
nical prolongation, of a reddish color, descends obliquely
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forwards, named the pituitary stem.* It passes under the
commissure of the optic nerve, and terminates in a small
body, situated in the pituitary fossa of the sphenoid
bone.

The pituitary bodyt is the small organ just alluded to.
It has not the vascular structure peculiar to glands, but is
composed of two portions : the first is of a grayish yellow
color ; the second is soft, and impregnated with a whitish
viscid fluid. 'The pituitary body, in the adult, generally
contains small calculus concretions.

The corpora albicantia, or mammalaria, are situated be-
hind the cineritious tubercle; they consist of two small
bodies of the form and size of peas, which are white ex-
ternally, and of a gray color internally ; they are united to
each other by a small grayish band, which contributes to
form the floor of the third ventricle.

THE EXTERIOR OF THE CEREBELLUM.

The cerebellum is situated in the inferior fossa of the
occipital bone, under the posterior lobes of the cerebrum,
and is separated from those lobes by the tentorium. It is
about a sixth part of the size of the cerebrum, and has
been compared to two depressed spheroids, placed beside
each other on a horizontal plane. These are divided pos-
teriorly by the falx minor. The surface of the cerebellum
presents an assemblage of gray lamine, over which the
arachnoid membrane passes. Each lobe commonly has
from sixty to sixtyfive of these laminz. But, on sepa-
rating these principal laminz, we perceive many other
smaller, concealed in the grooves, and partly covering each
other.

* Formerly denominated the infundibulum.
t Formerly denominated the pituitary gland.
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The upper surface of the cerebellum presents, on its fore
and middle part, an elongated eminence, termed the supe-
rior vermiform process, which is formed by the reciprocal
crossing of the lamine, of which the two lobes of this
organ are composed. The whole of the upper surface is
occupied by five fasciculated lobules, common to both
lobes, and disposed in transverse arched bands.

The lower surface of the cerebellum presents a deep de-
pression in the middle line, named, the valley, in which is
lodged the commencement of the spinal marrow ; posteri-
orly, it is divided into two, by a large eminence, called the
anferior vermiform process. Anteriorly, it is terminated by
a narrow rounded prolongation, named the mammillary
eminence of the inferior vermiform process.

The inferior part of the cerebellum presents a convex
surface, on which we may distinguish four lobules, which
describe concentric arches. At the outer side of the first
lobule is a small foliated tuft, distinguished by the small-
ness of its laminee, named, the lobule of the par vagum.

THE EXTERIOR OF THE PONS VAROLIL¥*

The pons varovri forms as it were the centre of the brain,
and of which it weighs only the sixtieth part. It is placed
between the cerebrum and cerebellum, and is formed by
processes from them, termed their crura.

The anterior surface of the pons varoLir is named, by
Gavw, the commissure of the cerebellum. Along the medi-
an line we observe a depression occasioned by the situation
of the basilar artery.

The posterior surface of the pons vARrOLII presents, on
its upper part, four tubercles, which are white exiernally,

* Tuber annulare, or nodus cerebri.

Yori. 11. 8
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and gray internally ; these are termed the tubercula quadra-
gemina. The two upper are named the nates, the two
lower the testes. 'The pineal body corresponds to the point
of intersection of the two grooves which separate the tu-
bercles. Behind the tubercula quadragemina is a pulpy
lamina, of a grayish color, which ascends towards the cere-
bellum, called the valvula vievssexir. Behind the point
where it leaves the pons varorii, we may observe an
aperture, which is the posterior orifice of the aqueduct of
syLvius, by which the third and fourth ventricles commu-
nicate across the substance of the pons varorir. Farther
down, is a slightly excavated surface, which forms the ante-
rior part of the fourth ventricle. It is separated in its
whole length by a narrow angular groove, which commences
at the aqueduct of syLvivs, and terminates in the spinal
marrow opposite the atlas. This groove is called the cala-
mus scriptorius, from its supposed resecmblance to a pen.

THE MEDULLA OBLONGATA.

The medulla oblongata is that portion of the cerebral
formation, which extends from the pons varowir, to the
great foramen of the occipital bone.

Upon the surface of the medulla oblongata there are
two small eminences, which run longitudinally, and con-
tiguous to each other, and from their form have obtained
the name of the corpora pyramidalia. Between these
eminences there is a deep fissure, into which the blood-
vessels of the pia mater penetrate, to supply the interior of
the medulla.

On the outside of the former eminences are two others,
which, having somewhat the figure of olives, they are
termed the corpora olivaria.
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Fig. 14, the base of the brain.

a, the anterior lobes. b, the middle lobes.

k, the posterior lobes. n, the pituitary stem.

¢, the corpora albicantia, or mammallaria.

d, the pons varorL1r.

h, h, the medulla oblongata. The letters are placed on
the corpora pyramidalia.

/f, the cerebellum.

i, %, the corpora olivaria.

e, the superior vermiform process.

£, the inferior vermiform process.

The posterior surface of the medulla oblongata is directly
continuous with the pons varoLir, and contributes to form
the fourth ventricle. On each side of the upper and back
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part of the medulla oblongata, we observe two whitish
oblong eminences, named the corpora restiformia, which
contribute to the formation of the cerebellum.

THE MEDULLA SPINALIS.

The medulla spinalis or spinal marrow is a long, irregu-
larly cylindrical cord, which extends within the vertebral
canal, from the great occipital foramen, to the second lum-
bar vertebra. Its weight is about one-twentieth part of
that of the brain.

The anterior surface of the medullary cord corresponds
to the bodies of the vertebre. A very deep and distinct
fissure is extended its whole length, dividing it into two
equal lateral portions. Its posterior surface is also divided
by a similar median line, which commences between the
two corpora restiformia. By this disposition, the spinal
marrow is divided into a double cord, intimately connected
in its total extent.

On the posterior and anterior surfaces of the body of
the spinal cord, on each side, and at some distance from
the median groove, are collateral depressed lines, in which
we find the roots of the spinal nerves.

Finally, it presents a great number of small transverse
grooves particularly apparent from the last cervical to the
ninth dorsal vertebra.

The exterior of the spinal cord consists of a layer of
white substance, half a line thick, and after immersion in
alcohol, this peels readily into longitudinal fibres, which
are separable into filaments that continually branch, and
thus attach themselves to those adjoining.

Upon making a transverse section of the spinal cord,
a thin curved layer of gray matter is seen in each lateral



NERVOUS SYSTEM. 61

half, the convex margin of which is inwards, and is joined
to its fellow by a transverse layer.

THE INTERNAL ORGANIZATION OF THE BRAIN.

The brain is soft and pulpy, but its density varies ac-
cording to the age. In infancy it is extremely tender and
yielding, and it acquires firmness as the person advances
in life. Its specific gravity, in the adult, is 1310. The

cerebral tissue is soluble in water, insoluble in alcohol and
fixed oils.

CHEMICAL ANALYSIS OF THE ‘BRAIN.

According to M. VavqueLin there is no difference of
composition in the different parts of the nervous system :
the analysis of the brain, of the cerebellum, of the spinal
marrow, and the nerves gives the same result. He found
in them all the same matter, the composition of which
is of

Water. b sfwal et G 200015180500
White fatty matter, . . . 4-53
Red fatty matter, . . . 070

Osmazomess s -l e Sin-anlald
Albumen 6 e o feappt #1000
Phosphorns;éiss oi. 5 50
Sulphur and salts, such as
Phosphate of potass,
& offlime; " . . 515
¢ of magnesia,

The substance of the brain presents two distinct modi-
fications.
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Ist. The cortical or cineritious substance covering the
brain in general, about the sixth of an inch in thickness ;
it also enters deep between its convolutions, and is dis-
tributed through different parts of its interior. This part
of the brain, when examined with a microscope, appears
to consist of minute molecules, smaller than the red parti-
cles of the blood. They are connected together by a
transparent tissue, containing a serous fluid, and supplied
with very minute and infinitely numerous blood-vessels.

2d. The medullary or white substance is firmer and
denser than the former ; its mass is also much greater than
that of the corticular substance, and is filled with a great
quantity of vascular ramifications, which, on making a sec-
tion of the brain, present so many red points with the
blood oozing from them.

All the fasciculi of medullary fibres placed in the medulla
oblongata, appear to expand so as to form the mass of the
brain ; and more especially to originate from the pyramidal
and olivary eminences. The fibres of the former on the
one side proceed to the opposite side, crossing each other,
and progressively acquiring more volume as they ascend to
form the cerebral mass.

These two substances of the brain do not constitute one
homogeneous mass, but are arranged into a great variety
of eminences, cavities, laminge, partitions, etc. differing in
their color, consistence, and volume. I shall now proceed
to demonstrate the brain in each of these particulars, not
by attempting to unfold the structure in the manner of
REiL and Spurzueim, but shall describe the several parts
as they are exhibited in the recent and most familiar modes
of dissection.*

The corpus collosum or commissura magna is the centre

*In order to exhibit the fibrous and lamelated structure of the brain, it
must be immersed for a requisite time in alcohol.
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of communication between the hemispheres: it is seen,
without making an incision, by merely separating these
hemispheres with the fingers. It consists of a large por-
tion of medullary matter, which by transverse fibres, in-
corporates and unites the two lateral divisions of the cere-
brum.

The centrum ovale is the appearance which is exhibited
when the brain is cut horizontally, on the level of the cor-
pus callosum ; the corpus callosum constitutes the centre
of the great medullary mass of the cerebrum, and the cor-
tical substance, being on its edges, forms the central white
mass into an irregular oval.

In the middle of the corpus callosum there is a longitu-
dinal line called the raphe; it has a medullary cord on
each side, from which numerous short transverse lines pro-
ceed, termed the transverse medullary traces.
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Fig. 15.
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Fig. 15, a transverse section of the brain, upon a level
with the corpus callosum.

a, a, a, the corticular part of the convolutions, with
the fissures between them.

b,b, the medullary part, forming the centrum ovale of
Vicussens.

¢, the raphe, on each side of which are longitudinal ele-
vated lines, and transverse striae.

In the substance of the brain we find four cavities
termed the ventricles.

There are two lateral ventricles, one is situated in the
central part of each hemisphere. They are of an irregular
form, lying under the centrum ovale, and each having
three winding prolongations termed cornua. The anterior
cornua are separated from each other by a partition, called
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the septum lucidum ; the posterior cornua are at a consid-
erable distance from each other, but as they curve inwardly
and dip into the middle lobes of the brain, they approach
nearer at their po'nted extremities. The cavities of these
ventricles are principally situated between the corpus cal-
losum and the corpora striata, and thalami nervorum opti-
corum.

Fig. 16, a horizontal section of the cerebrum, a little
deeper than in Fig. 15.

a, a, the anterior cornua of the lateral ventricles.

b, b, the posterior cornua.

¢, ¢, the corpora striata.

e, e, the optic thalami.

/> d, the septum lucidum, showing the fissure termed the
fifth ventricle and extending between the two letters,—

&, g, the choroid plexus.

VOL. II. 9
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The lateral ventricles communicate with each other, and
with the third ventricle by an opening, named the foramen
monro1anum, under the arch of the fornix.

The septum lucidum, or septum of the ventricles, is a soft
and thin medullary production, which is continuous above
with the middle part of the inferior surface of the corpus
callosum ; inferiorly, it is connected with the fornix, and
forms a distinct partition between the lateral ventricles. It
is composed of two lamina with a narrow cavity between
them, which has been considered by Cuvier as a fifth ven-
tricle.

PARTS OBSERVED IN THE LATERAL VENTRICLES.

The fornix is a flat triangular medullary body, having its
upper surface contiguous to the corpus callosum, and sup-
porting the septum lucidum. Its lower surface is situated
upon the choriod plexus and optic thalami ; one of the an-
gles is forward and the other two are towards the back part;
and the foramen of Moxro is under the most anterior part.

The posterior angles of the fornix have a bifurcated pro-
longation ; one of the branches of which is short, and loses
itself in the white layer of the cornua ammonis. The
other, which is long, is named the corpus fimbriatum ; it is
flattened, and extends into the lowest part of the lateral
ventricle.

The corpora fimbriata, or tenia hippocampi, are the
plaiting of the margin of the processes of the fornix,
which pass into the inferior cornua of the ventricles.

The pes hippocampi, or cornu ammonis, is found at the
termination of the line called tenia hippocampi, at the
posterior prolongation of the fornix.

The psalterium, or lyra, consists of numerous transverse
lines, which are impressed upon the under surface of the
posterior part of the body of the fornix.
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The choroid plexus is displayed by dividing the body of
the fornix and inverting it. This plexus consists of a
spongy mass of tortuous vessels and reddish granulations,
covering the optic thalami and corpora striata, and contin-
ued into the inferior cornua of the lateral ventricles. The
plexus of each side is connected to its fellow by the velum
interpositum, a vascular membrane which passes under the
fornix, and lies on the third ventricle and corpora quadrige-
mina. The plexus returns its blood by two parallel
branches, termed the ven® avLeNT ; these veins run back-
wards, and enter the sinus rectus.

The corpora striata are two smooth cineritious pyriform
eminences, broad before and contracted behind ; they are
situated in the fore part of the lateral ventricle. Their
color at the outside is gray, somewhat tinged with brown
but on cutting them obliquely, cineritious and medullary
substances are seen disposed in their interior, in alternate
streaks. The white fibres may be traced to the original
fasciculi of the corpora olivaria.

The optic thalami are two oval medullary eminences,
placed by the side of each other, between the diverging
extremities of the corpora striata ; their upper surface forms
a part of the floor of the ventricles; their lower surface
presents, externally, two prominences. The corpora geni-
culata, which furnish several filaments to the optic nerve,
may be seen at the inferior surface of the cerebrum.

The commissura mollis is a band of a gray color, connect-
ing the convex surfaces of the optic thalami.

The tenia semicircularis is a line of white semitranspa-
rent substance, running between the convex surface of the
optic thalami and the corpora striata.
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Fig. 17. @, a, the optic thalami, on the outer margin of
which is seen the tenia semicircularis.

e, ¢, the corpora striata.

d, the cavity (termed the fifth ventricle) which exists be-
tween the two lamine of the septum lucidum.

¢, the anterior pillars of the fornix cut off at their base.

b, the fornix turned back, shewing on its inferior surface—

/> the lyra.

g, the tenia semicircularis or white line separating the
surface of the corpora striata and the thalami.

The commissura anterior cerebri is a short cylindrical
medullary cord, extending transversely between the cor-
pora striata, immediately under the anterior prolongations
of the fornix.

The vulva is a small aperture formed by the anterior pro-
longations of the fornix, bifurcating and adhering on each
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side, between the corpus striatum, and the thalamus nervi
optici. This aperture is the part by which the three ven-
tricles communicate.

The third ventricle is situated between the optic thalami
and the crura cerebri; it is a deep fissure. At the upper
and fore part it communicates with the lateral ventricles,
and, at the lower part, with the infundibulum. The latter
opening is called iter ad infundibulum. A canal extends
backwards under the tubercula quadrigemina, into the
fourth ventricle. This passage is called the aqueduct of
SYLVIUS.

The anus, or foramen commune posterius, is situated be-
bind the commissure of the optic thalami, and is the ante-
rior aperture of the aqueduct of syLvivs.

The commissura posterior is a transverse cord at the pos-
terior part of the third ventricle.

The pineal gland is situated beneath and behind the
fornix, and above the tubercula quadrigemina ; it is a small
grayish body of the size of a pea; it is perfectly isolated
from the cerebral substance, excepting at the fore part,
where it is connected to the optic thalami by two medul-
lary cords,—the peduncles of the pineal gland. 1In the
adult it contains little calculi, very hard and resembling
grains of coarse sand.

THE INTERNAL STRUCTURE OF THE CEREBELLUM.

The substance of the cerebellum is composed of cineri-
tious and medullary matter, as in the cerebrum. The cin-
eritious, however, bears a much greater proportion in the
former than in the latter.

The arbor vite is a beautiful tree-like appearance, which
we observe on making a vertical section of the cerebellum.
This appearance is formed by the peculiar arrangement of
medullary and cineritious matter.
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The corpora restiformia are processes of medullary mat-
ter, which extend from the medulla oblongata to the
medullary crura of the cerebellum.

The fourth ventricle is the ventricle of the cerebellum ;
the sides of this cavity are formed by it, the anterior part
by the medulla oblongata, and the upper and back part by
the valvula vieusseENII.

The calamus scriptorius is the groove and its pointed ter-
mination in the fourth vetricle, which vEsaLIus conceived
to have a great resemblance to a writing pen.

The aqueduct of syLvius enters the upper part of this
ventricle, and the valvula vieussenn hangs over it.

Fig. 18.

Fig. 18, a horizontal section of the cerebrum and an
oblique division of the cerebellum.
a, the anterior part of the corpus callosum.
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b, the corpus striatum.

¢, the optic thalamus.

d, the tenia semicircularis.

e, the anterior pillars of the fornix cut off at their base.

/> the commissure of the optic thalami.

£, the pineal gland, situated on the four eminences, term-
ed the corpora quadrigemina.

h, valvula vieussENiI.

k, the arbor vitee shewn by an oblique section of, n, the
cerebellum.

[, the fourth ventricle, terminating in,—

m, the calamus scriptorius.

n, the cerebellum.

The arteries of the cerebrum and cerebellum are
branches of the internal carotid and vertebral arteries, from
the latter of which arises the basilar artery; ramifications
of these vessels communicate with each other, and form,
what is termed, the arterial circle of WiLwis.

The spinal marrow receives its arteries from the verte-
bral, dorsal, lumbar, and sacral arteries.

The veins of the brain are very delicate in their struc-
ture ; they communicate with the sinuses of the dura
mater, and the sinuses pour their contents into the internal
jugular veins.

The veins of the spinal marrow terminate in the verte-
bral, dorsal, lumbar, and sacral veins.

No lymphatic vessels have yet been discovered in the
brain.
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Fig. 19, exhibits the brain placed on its base, witha
vertical incision made through the corpus callosum, as far
as the anterior commissure, and continued posteriorly to
the tubercula quadrigemina. The hemispheres are sepa-
rated from each other and turned to each side. The sep-
tum lucidum and fornix are removed. The cerebellum,
in a similar manner, is divided as far as the fourth ven-
tricle.

a, a, the cut edges of the corpus callosum.

b, b, b, b, the tubercula quadrigemina.

¢, the pineal gland.

d, medullary strie in the fourth ventricle, which form
the beginnings of the auditory nerves.

e, the third ventricle.
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J> part of the pituitary stem.

g, the medullary portion of the cerebellum.

h, the fourth ventricle.

7, the calamus scriptorius, at the inferior part of the
fourth ventricle.

I, the medulla spinalis.

[, the tenia semicircularis.

m, the peduncle of the pineal gland.

n, a section of the anterior commissure of the brain.

The brain is the primary organ of sensation ; the mind
is supposed to be most immediately and intimately connect-
ed with it, and, from observations and experiments, it is
found to communicate nervous influence to all the other
parts of the body. That the brain is the organ of the
mind, is evident by the connection between the brain and
the organs of sense, by our consciousness, and by the
mental disturbance which ensues under disease of the
brain. In asserting, however, that the brain is the organ
or instrument of the mind, it is not intended to convey an
idea that the mind is material, but that the exercise of the
mental powers depend on the living brain.

VOL: IT. 10
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CHAP. II.
THE MEMBRANOUS ENVELOPES OF THE BRAIN.

Tre membranes of the brain are called matres by the
ancients, from a notion that they gave origin to all the
other membranes of the body : no argument is required to
refute so absurd an opinion.

The membranous envelopes of the brain consist of the
dura mater, the tunica arachnotdea, and the pia mater.

1. THE DURA MATER.

The dura mater is the outermost envelope of the brain ;
it is common to that organ and to the skull, that is, it in-
closes the brain and its appendages, and performs the office
of an internal periosteum to the cranium.

This membrane is of a very firm and compact texture;
it is composed of tendinous-like fibres, which have a glossy,
semitransparent, and pearly appearance. It is divisible by
maceration into two or more fibrous layers.

The outer surface of the dura mater adheres rather
loosely to the bones of the skull, and is easily detached
from them; but at the sutures and foramina it is more
firmly connected than elsewhere.

The inner surface of the dura mater is remarkably smooth,
and forms several folds, which are named the falz cerebri,
the tentorium cerebellt, and the falx cerebelli.

The falr cerebri is a duplicature or process of the dura
mater, and has some resemblance in shape to the blade of
a sickle, from which circumstance it has obtained the name
of falx. It separates the two hemispheres of the brain
from each other. Its upper edge, which is extended from
the frontal ridge to the middle groove of the occipital bone,
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lodges the superior longitudinal sinus. Its lower edge
passes over the corpus callosum, and contains the inferior
longitudinal sinus. Its anterior extremity is attached to
the crista galli ; the posterior is continued into the tento-
rium, and contains the straight sinus.

The tentorium cerebelli is a membranous partition which
separates the cerebrum from the cerebellum. Like the falx
cerebri, it is in a continual state of tension. Its outer cir-
cumference contains the lateral sinus, and is connected to
the edges of the lateral groove of the occipital bone. The
inner edge corresponds to the cerebral protuberances.
The extremities of the tentorium meet at an acute angle,
and cross over each other, like the letter X, to be attached
to the clinoid processes of the sphenoid bone.

The falx cerebelli is a process of the dura mater, which
is placed between the lobes of the cerebellum, and is ex-
tended from the internal occipital protuberance, to the
great occipital foramen.

The dura mater is evidently fibrous, and its fibres are very
apparent in the folds just mentioned, and, in particular, at
the upper part of the falx cerebri. Some minute nervous
filaments have been discovered in the course of the arteries
of the dura mater. The blood vessels are not very numer-
ous. The principal branches of the arteries are distributed
upon the external surface ; minute ramifications only being
observed on its inner surface. The smaller veins of this
membrane accompany the arteries, the larger veins consti-
tute the sinuses which I am about to describe.

SINUSES OF THE DURA MATER.
The sinuses of the dura mater are merely the large veins

of the brain, which are received into triangular canals of
the dura mater; they varyin their dimensions, and are dis-
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posed in a regular symmetrical manner. They are formed
externally by the dura mater, and internally by a smooth
membrane, similar to that which is met with in the veins.
As they are constantly stretched in all point of their ex-
tent, they can neither change their situation nor contract
upon themselves. They are remarkable for having at in-
tervals fibrous bridles, which pass irregularly from side to
side of the canal. All the veins of the dura mater and of
the brain pour their blood into the sinuses.

Fig. 20, a, a transverse section of the
superior longitudinal sinus.

b, a similar section of the inferior longi-
tudinal sinus.

¢, a portion of the cranium.

The superior longitudinal sinus is a long b
triangular canal, which, commencing at the crista galla of
the ethmoid bone, and extending along the upper edge of
the falx cerebri, becomes gradually larger in its progress,
and terminates in the lateral sinuses.

The inferior longitudinal sinus is much smaller than the
preceding, and is situated at the inferior margin of the falx,
extending from its anterior third to the tentorium cerebelli,
terminating posteriorly by two branches in the straight sinus.

The torcular nEROPHILI* is an irregular cavity situated
at the union of the three great folds of the dura mater ; it
presents six apertures, viz.: Ist, that of the superior longi-
tudinal sinus ; 2d, two inferior, corresponding to the occi-
pital sinuses; 3d, one anterior belonging to the straight
sinus ; 4th, two lateral openings on the right and left lead-
ing into the lateral sinuses.

The straight sinus is situated at the base of the falx; it
is a continuation of the vena cavLeni, and extends from

Fig. 20.
c

* The term torcular was originally applied, from a supposition that the
blood is squeezed in this sinus as in a wine press.
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the termination of the inferior longitudinal sinus to the
torcular HEROPHILT.

The occipital sinuses are situated on the sides of the oc-
cipital foramen, and passing into the falx cerebelli, open
into the torcular HEROPHILI.

The lateral sinuses are very large, and extend from the
torcular HEroPHILI to the commencement of the jugular
veins, occupying the lateral grooves of the occipital bone,
as far as the foramen lacerum posterius.

The coronary sinus surrounds the pituitary fossa ; it is
very small in its whole course, and opens to the right and
left into the cavernous sinuses.

The cavernous sinuses are very broad and short ; they
are situated in the lateral grooves of the sphenoid bone.
They commence beneath the anterior clinoid processes, and
terminate in the inferior petrous sinuses. The outer pari-
etes of this sinus contain, in their substance, the common
motor, the pathetic, and ophthalmic nerves. The cavity
of the cavernous sinus is occupied by a number of reticu-
lated filaments ; the internal carotid artery, and the external
motor nerve of the eye.

Beneath the pituitary body the two cavernous sinuses
communicate by the sinus transversalis selle turcice.

The superior petrous sinuses extend from the termination
of the preceding sinuses, towards the summit of the petrous
portion of the temporal bone, and open into the lateral
sinuses.

The inferior petrous sinuses extend from the cavernous
sinuses, to the inferior edge of the petrous and basilary
processes, and terminate in the lateral sinuses.

The anterior occipital sinus forms a communication be-
tween the two petrous sinuses and the cavernous sinus, by
extending transversely, at the upper part of the basillary
process.
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Fig. 21. A lateral view of the veins of the processes of
the dura mater, termed the sinuses.

a, the falx.

b, the tentorium cerebelli.

¢, the superior longitudinal sinus.

d, the straight sinus.

e, the lateral sinus.

J/; the internal jugular vein.

&, the inferior longitudinal sinus.

h, the occipital sinus.

i, the vena GALENI.

k, the torcular HEROPHILI.

2. THE ARACHNOID MEMBRANE.

The arachnotd membrane is situated between the dura
mater and pia mater ; it has been named arachnoid, from
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its extreme thinness, resembling a spider’s web ; it is ex-
tended over the convolutions of the cerebrum, the cere-
bellum, and the base of the pons varov1r.

The exterior arachnoid membrane does not adhere to the
other membranes of the brain, for it can be very easily
raised by insufflation with a blow pipe ; it possesses no ap-
parent vascularity, but is constantly moistened with a serous
fluid, and forms a sheath or envelope for all the nerves and
all the vessels which enter or issue from the skull. This
membrane also passes downwards into the vertebral canal,
around the spinal marrow, and furnishes a conical sheath
for each of the vertebral nerves.

The interior arachnoid membrane is continuous with the
preceding ; penetrating into the third ventricle by a small
oval opening, found between the corpus callosum and
tubercula quadrigemina, and lining the third ventricle, and
extending over the choroid plexus, it is continued over the
parietes of the lateral and fourth ventricles, into which it
passes through the aqueduct of syLvius.

3. THE PIA MATER.

The pia mater is the third membrane of the brain ; it is
a cellular, loose, transparent web, in which a multitude of
blood vessels, more or less delicate, cross each other in a
thousand different directions, and it is attached to the sur-
face of the brain by the minute branches of these vessels,
which penetrate into the latter organ. It invests the brain
on all sides, dipping into the convolutions of the hemis-
pheres, and covering the superior surface of the corpus
callosum ; covering inferiorly the base of the brain and the
pons varowir : it is also reflected over the cerebellum, and
sinks between its concentric laminz.
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The pia mater penetrates into the third and lateral
ventricles by the great fissure, which is situated between
the corpus callosum and the pons varorir, and by the
two lateral fissures. It forms, 1st, the choroid web, a
triangular membranous prolongation, lining the poste-
rior part of the corpus callosum, and the inferior surface
of the fornix, to which it adheres by numerous small
vessels. 2d, the choroid plexus, an elongated fold of
the pia mater, having an appearance of vascular cords,
attached to the choroid web, and extending into the lat-
eral ventricles, along the sides of the fornix ; this plexus
communicates with that part of the external pia mater
which descends between the thalami of the optic nerves
and the fimbriated bodies. ~'We perceive in the choroid
plexus a number of small granulations which many ana-
tomists have considered as glands ; but CHaussIiER asserts
that they are membranous fringes, which may be unfolded
by agitating them in water. We also occasionally find
among the vessels of this plexus small vesicles filled with
serum.

GRANULATIONS OF THE MEMBRANES OF THE BRAIN.

On the various parts of the dura and pia mater, there
are small whitish bodies, of the intimate texture and office
of which we are entirely ignorant.

The superior longitudinal sinus contains a great number
of these granulations ; they are designated by the name of
the glands of Paccuiont.

Sometimes a few of them are found in the torcular
HEROPHILI, and at the orifices of the vene carext. All
the other sinuses are destitute of them.

Graniform bodies, similar to those met with in the
sinuses, are also found in the pia mater, especially about
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the outside of the superior longitudinal sinus, and around
the cerebral veins.

The internal pia mater contains some of these granu-
lations ; they are also observed in the choroid plexus,
the velum interpositum, and in the web of the fourth ven-
tricle.

THE PROPER MEMBRANE OF THE SPINAL MARROW.

The character of this membrane is sufficiently marked
to distinguish it from the pia mater. It is not, therefore,
a continuation of the latter, but a strong and somewhat
fibrous tissue, of a yellowish color, corresponding, by its
external surface, to the arachnoid, without uniting with it ;
laterally it is continuous with the neurilempia of the verte-
bral nerves, and ligamentum denticulatum. By its internal
surface it is adherent to the spinal marrow.

LIGAMENTUM DENTICULATUM.

The ligamentum denticulatum is a whitish, transparent,
thin, but strong band, extending, on each side, between
the anterior and posterior roots of the vertebral nerves,
from the occipital foramen, to the termination of the spinal
marrow. In the interval of each cervical and dorsal pair
of nerves, its external border presents twenty or twenty-
two denticulated portions, the points of which are fixed to
the dura mater. Its internal border adheres to the proper
membrane of the spinal marrow. Its use appears to be to
keep the spinal marrow steady in its canal.

VOL. 1I. 11
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THE NERVES IN GENERAL.

The nerves are either cylindrical or flattened white cords,
which are extended from the brain, or from the spinal mar-
row, to every part of the system.

All the nerves are arranged symmetrically and in pairs,
and are composed of a greater or less number of filaments,
connected together by cellular tissue. The filaments which
terminate the branches of the nerves unite with other
nervous filaments, or elude our observation in the tissue
of the organs which they supply. Fig. 22, a portion of a

Fig. 22,

nerve invested with its neurilemma, and consisting of dis-
tinct filaments, one of which is drawn out.

If two or more nervous branches are connected together
by numerous filaments sent to each other, so that there
results a sort of net-work, the name of plexus is given to
this distribution. Fig. 23, is an instance drawn from the
axillary plexus.




NERVOUS SYSTEM. 83

Most of the nerves are composed of a greater or less
number of cords, formed of filaments of the same nature.
On separating these cords and fibres, we perceive that they
send frequent branches to each other, so as to form a kind
of plexus in the very substance of the nerve.

The neurilemnia is the external membrane which forms a
canal for the white medullary matter of the nerve: this
may be readily shewn by immersing a nerve in an alkaline
solution, by which the medullary matter is removed ; and
the nerve appears like a fasciculus of tubes. The olfactory
nerve has no neurilemma, and it is only found round the
optic nerve after its commissure.

The nerves are amply supplied with blood vessels, which
are distributed on their surface, and penetrated into their
substance, and between their component fasciculi.

In some of the principal nerves absorbent vessels may
be traced, and reasoning from analogy, we may conclude
that there are no nerves destitute of them.

NERVES OF THE CEREBRAL DEPARTMENT.

By the older anatomists, the cerebral nerves were divi-
ded into nine pairs ; the facial and auditory nerves being
termed the seventh pair, and the eighth consisting of the
glosso-pharyngeal, par vagum and the spinal accessory.
The division at present adopted, is into twelve pairs.

OLFACTORY NERVES, OR FIRST PAIR.

The olfactory nerves are very soft in their texture, and
after death are soon decomposed ; they should, therefore,
be demonstrated in a recent subject. They are connected
to the brain by three filaments ; the 1st, is external and
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medullary, and is in union with the corpus striatum ; the
2d, internal and medullary, is united to the white sub-
stance which occupies the internal part of the fissure of
syLvius ; the 3d is cortical, and is situated at the point of
junction of the two preceding, uniting to them by its
summit. At the point of their union, the olfactory nerve
presents a triangular enlargement. Fig. 24, a, extending

horizontally forwards and inwards, and dividing into a
greater or less number of branches which traverse the fora-
mina of the cribriform plate of the ethmoid bone, to be
distributed at d, on the turbinated bones of the nasal fossa,
the septum narium, and the roof of the nasal fossa.

This nerve transmits to the brain the impression which
odours produce upon the pituitary membrane.

OPTIC NERVES, OR SECOND PAIR.

The optic nerve, with the exception of the trifacial nerve,
is the largest nerve that issues from the cranium. It
is connected to the optic thalami and the tubercula qua-
drigemina by two bands, which are extended from these
eminences to the optic thalami. The two nerves unite
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in front of the pituitary fossa, and are so confounded with
each other, as to render it impossible to affirm, in a posi-
tive manner, whether they cross each other, as many ana-
tomists have supposed, or whether their substance is
mingled and identified at their union ; the latter opinion is
most probable. »

The optic nerves afterwards separate ; each nerve being
perfectly cylindrical, isolated and enveloped in a neuri-
lemma ; it then passes through the optic foramen, and sur-
rounded by the recti muscles in the orbit, arrives at the
posterior and inner part of the globe of the eye; entering
the sclerotic and choroid membranes, it terminates in the
retina.

THIRD PAIR OF NERVES.

The third pair, or motores oculorum, Fig. 25, a, are
smaller than, ¢, the optic nerve ; each nerve is attached to
the back part of the crura cerebri, by filaments which are

Fig. 25.

soon collected into their several trunks. These pass on
the upper part of the cavernous sinus, on the outside of
the foramen lacerum, into the orbit, and divide into the
following branches : 1st, the superior branch, e, e, which is
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distributed to the superior rectus and levator palpebre ;
d, the inferior branch, f, which supplies the other recti
muscles ; 3d, a filament to the lenticular ganglion, and in-
ferior oblique muscle.

FOURTH PAIR OF NERVES.

The fourth pair of merves or mervi pathetict, b, are the
most slender of the body. Each nerve is attached by three
or four filaments, beneath the tubercula quadrigemina, and
the lateral part of the valve of Vieussens. This nerve
turns round the crus cerebri, perforates the dura mater at
the edge of the tentorium, passes the cavernous sinus on
the outer side of the third nerve, and proceeds through the
foramen lacerum, to supply the superior oblique muscle of
the eye.

FIFTH PAIR, OF TRIFACIAL NERVES.

The trifacial merves are the largest of the brain ; they
are attached, first, between the corpora olivaria and resti-
formia by a fasciculus of white fibres, which ascend above
the posterior part of the pons varowrir, at the outer edge
of which they leave the brain ; each forms a large flat cord,
composed of two distinct fasciculi ; the one anterior, con-
sisting of five or six filaments ; the other, which is posteri-
or, forms a grayish enlargement, termed the Gasserian
ganglion, from the anterior part of which proceed three
branches; viz. the ophthalmic, the superior maxillary, and
the inferior maxillary.
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1, THE OPHTHALMIC, OR FIRST BRANCH OF THE FIFTH PAIR OF
NERVES.

The ophthalmic nerve passes the external part of the
cavernous sinus, receiving a filament from the superior
cervical ganglion, and, passing through the foramen lace-
rum orbitale, divides into the lachrymal, the frontal, and
the nasal nerves.

The lachrymal nerve proceeds along the external part of
the orbit, gives off the spheno-maxillary branch, which
unites with a branch of the superior maxillary nerve ; and
the molar branch, which unites with a branch of the facial
nerve ; it furnishes also several branches to the lachrymal
gland, and to the superior eyelid.

The frontal nerve is found in the upper part of the orbit,
where it divides into two filaments. The internal frontal,
which is distributed to the frontal sinus, the corrugator
superecilii, and frontalis muscles, and the subcutaneous cel-
lular tissue of the forehead.

The external frontal filament, passes through the supra
orbitary foramen, and is distributed to the frontalis mus-
cles, and to the integuments extending over the summit of
the head.

The nasal nerve passes under the superior oblique mus-
cle; it frequently receives a filament from the superior
cervical ganglion, and furnishes a very delicate filament to
the lenticular ganglion, and also, two or three ciliury fila-
ments : it at length divides into two branches ; the internal
nasal, which re-enters the cranium by the anterior in-
ternal orbitary foramen, and from thence again passes
down through one of the perforations of the cribriform
plate of the ethmoid bone, to be distributed to the septum
narium and the nasal fosse. The external branch passes
out of the orbit, beneath the pulley of the superior oblique
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muscle, and is distributed to the lachrymal passages and
dorsum of the nose.

9. THE SUPERIOR MAXILLARY NERVE, OR SECOND BRANCH OF THE
FIFTH PAIR.

The superior maxillary nerve is extended from the gang-
lion of the fifth pair; it enters through the foramen ro-
tundum of the sphenoid bone into the spheno-maxillary
fossa, where it receives filaments from the spheno-palatine
ganglion ; it then passes through the infra-orbitar canal
and terminates on the cheek. It furnishes, 1st, the or-
bital branch which passes into the orbit by the spheno-
maxillary fissure, and there divides into the malor and
temporal filaments. 2d. The posterior and superior den-
tal branches which enter the passages in the maxillary
tuberosity, and dividing into many filaments are distri-
buted to the roots of the three last molar teeth, and to
the gums. 3d. The anterior dental branch which de-
scends into the anterior dental canal, and divides into
filaments, which are distributed to the incisor, the canine,
and the two small molar teeth. 4th. The infra-orbitar
branches which form the termination of the superior max-
illary nerve ; these pass out by the infra-orbitar foramen,
and uniting with filaments from the facial, nasal and buccal
branches, are distributed to the muscles and integuments
of the cheek.

3. THE INFERIOR MAXILLARY NERVE, OR THIRD BRANCH OF THE
FIFTH PAIR.

The inferior maxillary nerve passes through the fora-
men ovale of the sphenoid bone, and is distributed to
the lower jaw, and the muscles situated between it
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and the os hyoides; it furnishes the following branches
viz. —

Ist. Two deep temporal nerves which are distributed to
the inner part of the temporal muscle.

2d. The masseteric nerves which are distributed to the
articulation of the jaw and the masseter muscle.

3d. The buccal nerve which passes between the ptery-
goid muscles, and divides into six or seven filaments which
are distributed to the temporal, buccinator, and levator
anguli oris muscles, to the angle of the mouth, and finally
to the integuments.

4th. The pterygoid merves, two very delicate filaments
which are directed downwards, and terminate in the inter-
nal pterygoid muscles.

5th. The lingual or gustatory nerve, of considerable size,
and which receives the filament called the corda tympani,
which extends from the spheno-palatine ganglion. The
lingual nerve afterwards descends between the pterygoidei
muscles, and furnishes in its passage a filament to the in-
ternal pterygoid muscle ; several to the tonsils and to the
superior constrictor of the pharynx ; two or three to the
back part of the gums, and to the submaxillary gland ;
several filaments are distributed to the sublingual gland,
and to the mucous membrane of the mouth: lastly, it
divides into numerous filaments which penetrate the mus-
cular tissue of the tongue, and ascending towards the supe-
rior surface terminate in the numerous papille ; in conse-
quence of which, this branch is considered as the principal
nerve of the organ of taste.

6th. The inferior dental nerve, which enters the dental
canal, and is divided into branches which are distributed
to the teeth and to the cancelli of the bone : some fila-
ments, named the mental nerves, pass out of the anterior
maxillary foramen, and are distributed to the lower lip and
chin.

VOL. II. 12
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The auricular or superficial temporal merve, proceeds
backwards and outwards between the condyle of the jaw
and the auditory canal ; it communicates with the facial
nerve, giving off branches to the temporo-maxillary arti-
culation, and to the pavilion and integuments of the ear ;
it is ultimately distributed to the integuments of the tem-
ples and forehead.

Fig. 26.

Fig. 26, exhibits the trifacial nerve and the distribution
of its three principal branches. ‘

a, the trunk of the trifacial nerve.

g, the Gasserian ganglion.

b, the frontal.

/> the lachrymal.

&, the nasal nerves of the ophthalmic branch.
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r, the superior maxillary branch.
[, the malar.

7, the anterior dental.

h, the posterior dental.

k, the infra orbitar nerves.

¢, the inferior maxillary branch
s, the two deep temporal.

t, the masseteric.

n, o, the lingual.

¢, the inferior dental.

P, the sublingual nerves.

SIXTH PAIR OF NERVES.

The siwth pair of merves are very small; they are at-
tached to the sides of the corpora pyramidalia, each pro-
ceeds to the line which separates the pons varoriz from
the medulla oblongata ; here the filaments unite and pro-
ceed along the basilar groove through the cavernous sinus,
pass through the foramen lacerum orbitale, and are distri-
buted to the external rectus muscle of the eye.

While in the cavernous sinus, the sixth nerve is placed
between the ophthalmic nerve and the carotid artery, upon
the surface of the latter of which, two or three filaments
are extended to the great sympathetic nerve.

SEVENTH PAIR OF NERVES, OR FACIAL NERVES.

The facial nerve is the portio dura of the old anato-
mists ; it appears beneath the posterior and external part
of the pons varouir, from the line between the corpora
olivaria and restiformia; it enters the internal auditory
foramen with the acoustic nerve, then leaves the latter to
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proceed into the aqueduct of raLLopiUs, passing out of
the cranium by the stylo-mastoid foramen. On a level
with the hiatus rFaLLopir, it receives a filament of the
Vidian nerve, which enters the cavity of the tympanum,
under the name of corda tympani. The facial nerve also
furnishes filaments to the muscles of the tympanum, the
pavilion, and the integuments of the ear. On its exit
from the stylo-mastoid foramen, it gives off the pos-
terior auricular, the stylo-hyoid, and the sub-mastoid
branches.

The facial nerve then enters the parotid gland, and is
distributed to the muscles and the integuments of the face.
These branches separate and reunite at different places, so
as to form a plexus on the side of the face, which has been
called the pes anserinus.
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Fig. 27, exhibits the superficial nerves of the face and
neck : the parotid gland is removed to shew the divisions
of the facial nerve which pass through it.

a, the divisions of the facial nerve, termed the pes anse-
rinus.

b, the supra orbitary nerve.

¢, the infra orbitary nerve.

d, the mental nerves.

¢, the first cervical nerve.

/f, descending branches communicating with the hypo-
glossal and cervical nerves.
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EIGHTH PAIR, OR AUDITORY NERVES.

The auditory nerve is the portio mollis of the old anato-
mists. Itis attached over the restiform body, from the
substance of a small gray band, which unites it to the
floor of the fourth ventricle. We may observe also a
small band which seems to unite this part of the auditory
nerve, and furnishes it with a commissure. This nerve ac-
companies the facial, so long as it is contained in the skull
and internal auditory canal; but at the bottom of this’
canal it divides into branches, which are distributed to the
cochlea, the vestibule and the semicircular canals. In the
description of the organ of hearing, these will be particu-
larly noticed. This nerve transmits to the brain the im-
pressions which sound produces upon the internal ear.

NINTH PAIR OF NERVES.

The glosso-pharyngeal, or ninth pair of merves, is at-
tached in the line which separates the corpora olivaria from
the corpora restiformia ; each nerve has three or four fila-
ments which unite into a single cord, which is directed
through the foramen lacerum, and is separated from the
pneumo-gastric nerve by the internal jugular vein. After
its exit from the cranium, it sends a filament to the audi-
tory canal, receives a filament from the facial, and another
from the pneumo-gastric nerve ; ‘several filaments are dis-
tributed to the carotid artery, and others communicate with
the cervical ganglia. It gives branches also to the muscles
of the pharynx, to the mucous glands, to the fauces, and at
length terminates in the tongue.

It gives motion to the muscles of the tongue and pha-
rynx, but more especially to those necessary for the articu-
lation of the voice.
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TENTH PAIR OF NERVES.

The pnewmo-gastric nerves, or par vagum, sometimes
called the eighth pair, are connected to the brain, immedi-
ately beneath the preceding, behind the corpora olivaria,
near the corpora restiformia. Each commences by numer-
ous filaments, which unite and form two or three fasciculi,
placed under each other; but, on passing out of the cra-
nium through the foramen lacerum posterius, they form a
round cord, which descends with the great sympathetic, on
the lateral part of the neck, on the outer side of the primi-
tive carotid, and posterior to the jugular vein; it passes
into the chest behind the subclavian vein, and accompanies
the cesophagus to the stomach. It presents a multitude of
variations in its secondary divisions, so that we seldom find
it alike in two subjects ; but it constantly furnishes —

1st. The pharyngeal nerve, which is distributed to the
pharynx, and forms the pharyngeal plexus.

2d. The superior laryngeal merve, which is distributed
to the muscles of the larynx, the thyroid gland, and the
mucous membrane of the larynx and pharynx.

3d. The cardiac nerves. On the right side the pneu-
mo-gastric nerve supplies two or three filaments, descending
with itself to the stomach, and uniting with the cardiac
filaments of the cervical ganglion; on the left side it fur-
nishes only one filament, which terminates in the cardiac
plexus.

4th. The recurrent or inferior laryngeal nerves. These
differ on the right and left sides; the left turns round the
arch of the aorta; the right passes round the subclavian
artery : both ascend on the side of the trachea, and termi-
nate at the larynx.



96 NERVOUS SYSTEM.

Fig. 28, exhibits the general course of the deep scated
nerves of the neck and thorax.

a, the superior cervical ganglion of the great sympathe-
tic nerve.

b, the middle cervical ganglion.
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¢, the pneumo-gastric nerve.

d, d, the recurrent, or inferior laryngeal nerve.

l, the pharyngeal nerve.

t, the superior laryngeal nerve.

s, the cardiac plexus.

n, the coronary nerves.

I, k, k, the cervical nerves, forming the brachial plexus.

o, p, the cervical plexus.

i, the commencement of the phrenic nerve from the
fourth cervical nerve. g, its course over the lungs to the
diaphragm.

The pneumo-gastric nerve gives filaments to the ceso-
phagus and stomach ; it also unites by numerous radiations
with the hepatic, the splenic, the celiac, and the right gas-
tro-epiploic plexus: other filaments are interlaced with the
meshes of the solar plexus, and several expand on the vena
porte, the pancreas, the duodenum, and the gall bladder.

On account of the very extensive distribution, and nu-
merous communications of the pneumo-gastric nerve, it is
called by some authors the middle sympathetic nerve.

ELEVENTH PAIR, OB HYPOGLOSSAL NERVES.

The hypoglossal nerve is connected by several filaments
with the fissure which separates the olivary and pyramidal
eminences ; these filaments form a cord, which passes out
of the cranium by the anterior condyloid foramen. The
hypoglossal is then united to the pneumo-gastric nerve for
a short distance, but at the angle of the jaw it is directed
downwards and forwards, curving under the tendon of the
digastricus, towards the tongue. From the convexity of
the curve it gives off, —

The descending cervical branch. 1In the former mode of
enumerating the cranial nerves, it was termed the descend-

VOL. II. 13
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ens noni ; it passes in front of the internal jugular vein, and
communicates with the internal branch of the cervical plex-
us. The hypoglossal nerve then passes between the mylo-
hyoideus and hyoglossus ; it furnishes branches to the
adjacent muscles, and is finally distributed to the tongue.

It gives the power of motion to the muscles of the
tongue ; principally, however, to those concerned in the
process of mastication and deglutition.

TWELFTH PAIR, OR ACCESSORY NERVE OF WILLIS.

The spinal accessory nerve (called by Sir CaarrLEs BeLw
the superior respiratory of the trunk ) is singular in its ori-
gin and progress. It commences at the lateral parts of the
spinal cord ; the first point of union with the medulla
spinalis is about the sixth vertebra of the cervical region ;
it ascends between the ligamentum denticulatum and pos-
terior roots of the cervical nerves, receiving from the latter
new filaments which increase its size ; it then passes through
the great occipital foramen, and makes its exit by the for-
amen lacerum posterius with the pneumo-gastric, to which
it sends a filament ; it then leaves the latter and adheres to
the hypoglossal, from which it again separates, passes
through the sterno-cleido-mastoideus muscle, and termi-
nates in the trapezius. Fig. 28, m.

Recent investigations have decidedly proved, that the
spinal accessory nerve, both in its commencement and dis-
position, conforms to the spinal nerves, and is never
deprived of a posterior root, as some have imagined.

This nerve gives the power of motion to the sterno-
cleido-mastoideus, and to the trapezius.
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This figure was before given to shew the basis of the
brain, etc. It is again introduced to exhibit the com-
mencement of the cerebral nerves. They are numbered,
as they have been described, according to the most modern
arrangement.

1, the olfactory nerve, having several roots behind, and
a bulbous extremity before.

2, 2, the optic nerves united before, n, the infundibulum.

3, the common motor nerve.

4, the patheticus.

5, the trigeminus.

6, the abducens or external motor nerve.



100 NERVOUS SYSTEM.

7, the facial nerve, or portio dura.

8, the auditory nerve, or portio mollis.

9, the glosso-pharyngeal nerve.
10, the pneumo-gastric nerve.
11, the hypoglossal nerve.
12'). the spinal accessory.

~g ¢
“.

SPINAL NERVES.

The spinal nerves are divided into four orders, viz. the
cervical, the dorsal, the lumbar, and the sacral.

The nerves of the spinal cord, which have been pre-
viously enumerated, commence by two species of roots.
Each of these roots is formed by a number of distinct fila-
ments, but in their passage through the intervertebral fora-
mina they unite ; the posterior root, at their union, forms
a ganglion. See Fig. 12.

The 1st order of spinal nerves are the cervical, nine
pairs.

The 2d order, the dorsal nerves, twelve pairs.

The 3d order, the lumbar nerves, five pairs.

The 4th order, the sacral nerves, six pairs.

FIRST PAIR OF CERVICAL NERVES.

The first pair of cervical nerves commences at the sides
of the spinal cord, beneath its superior enlargement ; each
nerve proceeds from the vertebral canal, between the atlas
and dentata, and divides into two parts : the first of which
is joined to the accessory nerve, and by branches of the
hypoglossal ; it is also connected by a gangliform root,
with the upper ganglion of the sympathetic nerve, and it
gives filaments to muscles connected with the anterior part
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of the cervical vertebrae. The second part of this nerve is
distributed to the extensors of the head and neck, and
forms the occipital nerve.

SECOND PAIR OF CERVICAL NERVES.

The anterior branch of this pair of cervical w' passes

between the transverse processes of the two vertebre,
and divides into numerous filaments, one? which unites
with the first pair; another joins thg¥superior cervical
ganglion ; a third is distributed to wm?‘ anterior rectus of
the head ; a fourth contributes tqg%rm a cervical plexus;
and a fifth communicate with the pneumo-gastric nerves.

The posterior branch is reflected upwards, under the
obliquus capitis inferior, traverses the great complexus, and
is distributed to the occipito-frontalis muscle and to the in-
teguments.

THIRD AND FOURTH PAIRS OF CERVICAL NERVES.

The third and fourth cervical nerves proceed in similar
directions ; the anterior part sending off branches to form
the cervical plexus ; while the posterior supplies the mus-
cles and integuments of the back part of the neck.

CERVICAL PLEXUS.

The cervical plexus is situated on the lateral part of the
neck, on a level with the second, third, and fourth verte-
bre, and is formed by the anterior branches of the second,
third and fourth cervical nerves, which communicate and
form arches, the convexities of which send off filaments,
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which again unite, and communicate superiorly with the
first pair ; inferiorly, with the brachial plexus. The cervical
furnishes very many ascending and descending branches.

Ist. The internal descending branch, formed by two fila-
ments of the second and third pair, which uniting descends
on the sterno-cleido-mastoideus muscle, and communicates
with the hypoglossal nerve.

2d. The phrenic nerve or the internal respiratory nerve,
is principally composed of a branch of the fifth pair, but
receives a filament from the fourth, and two or three from
the brachial plexus ; it descends upon the anterior part of
the neck, between the anterior rectus and anterior scalenus
muscles, communicating with the inferior cervical ganglion,
and passing into the thorax between the subclavian artery
and subclavian vein ; it enters the anterior mediastinum,
then descends between the pleura and the lateral parts of
the pericardium, and terminates in numerous filaments
which ramify on the superior surface of the diaphragm.
See Fig. 28, i, g.

3d. The external descending branches of the cervical
plexus, are distributed in numerous filaments to the mus-
cles and integuments of the mastoid, auricular, and scapu-
lar regions. Some are superficial, others deep. The
superficial descend to the clavicle and acromion process,
supply the superficial muscles in their course, and terminate
in the pectoral and deltoid muscles, and in the integuments.
The deep branches descend behind the clavicle, supply the
deep muscles on the side of the neck, and those connected
to the scapula. One of these branches, remarkable for its
length, and of the same size of the phrenic, is named the
external respiratory merve. This nerve proceeds from the
back part of the plexus, chiefly from the fourth cervical.
It has also filaments connecting it to the third and second
and to the phrenic. It descends behind the scaleni mus-
cles and beneath the trapezius and levator anguli scapule,
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and is almost exclusively distributed to the serratus magnus
muscle.

4th. The superficial ascending branches are derived prin-
cipally from the third pair; they are distributed to the
sterno-cleido-mastoideus, the platysma myoides, the skin
of the neck, and the inferior maxillary region, and com-
municate with the facial nerve.

FOURTH, FIFTH, SIXTH, AND SEVENTH PAIRS OF CERVICAL
NERVES.

The posterior branches of these nerves descend obliquely
outwards, traverse the splenius and trapezius, and are dis-
tributed to the muscles and integuments of the back part
of the neck.

The anterior branches furnish filaments which communi-
cate with the cervical ganglia, and some others which are
distributed to the scaleni muscles: they then communicate
and form the brachial plexus. It may be observed, that a
filament of the fourth contributes to the formation of the
phrenic nerve.

BRACHIAL OR AXILLARY PLEXUS.

The brachial plexus consists of an interlacement of the
anterior branches of the last four cervical nerves and the
first dorsal. The brachial plexus extends from the lateral
and inferior part of the neck to the axilla, where it divides
into several branches, which are distributed to the thorax,
shoulder and arm. Itis situated between the scaleni mus-
cles, and above the subclavian artery.
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THORACIC BRANCHES.

The anterior thoracic branch is chiefly derived from the
seventh cervical nerve ; it descends behind the clavicle, and
divides into numerous filaments, some of which surround
the axillary artery, others descend on the chest and are
distributed to the pectoral muscles.

The posterior thoracic branch is furnished by the sixth
and seventh cervical nerve ; it descends on the sides of the
thorax, and is distributed to the serratus magnus.

The supra scapular branch is supplied by the 5th nerve ;
it descends obliquely backwards towards the upper edge
of the scapula, passes under the ligament which converts
the coracoid notch into a foramen, and after giving a branch
to the subscapularis muscle, it passes into the infra-spinatus
fossa, where its ramifications are lost in the infra-spinatus
and teres major muscles.

The sub-scapular branches commence at variable points
of the brachial plexus ; they descend behind the axillary
vessels and are distributed to the muscles under the
scapula, and in the teres major and minor.

NERVES OF THE ARM.
INTERNAL CUTANEOUS NERVE.

The nternal cutaneous merve is the smallest of the
branches which terminate the brachial plexus, from the
lower part of which it proceeds; namely, from the last
cervical and the first dorsal ; it descends along the internal
surface of the arm, under the brachial aponeurosis, near
the basilic vein, and divides at the internal condyle of the
os brachii into two branches. The external branch passes
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along the border of the biceps towards the wrist, where it
is distributed to the integuments. The internal branch
descends on the brachialis internus, supplies the integu-
ments of the back part of the fore-arm, and finally ter-
minates at the back of the hand and the little finger.

EXTERNAL CUTANEOUS NERVE, OR MUSCULO-CUTANEOUS.

The external cutaneous nerve is derived from the fifth
and sixth cervical nerves ; it proceeds through the fibres of
the coraco-brachialis muscle, (from which circumstance it
is named the perforans casserii,) and descends along the
anterior part of the arm, between the biceps and brachialis
internus, towards the wrist, where it divides into two
branches ; an external, which sends branches to the back
of the fingers; an ¢nfernal, which is distributed to the
thumb and the palm of the hand;—and a multitude of
filaments from this nerve may be traced to the fingers.

VOL, F. 14
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Fig. 30, exhibits some
of the principal nerves of
the front of the arm.

a, b, c, d, the axillary
plexus. :

e, the ulnar or cubital
nerve.

/f, the median nerve.
£, the radial nerve.

h, the internal cutane-
ous nerve.

i, the articular nerve.




NERVOUS SYSTEM. 107

THE MEDIAN NERVE.

The median nerve is the largest of the brachial plexus ;
it is principally formed by the two lower cervical and the
first dorsal nerves. De-
scending behind the in-
ternal part of the biceps,
on the inner side of the
brachial artery, and dip-
ping between the bra-
chialis internus and po-
nator teres, it descends
along the fore-arm, be-
tween the superficial and
deep seated flexor mus-
cles. It then proceeds
under the annular liga-
ment of the carpus, and
divides in the hand into
digital filaments, which
are distributed to the fin-
gers. Before this divi-
sion, however, it furnish-
es considerable branches
to the muscles of the
fore-arm.

Fig. 31, exhibits the
distribution of the prin-
cipal branches of the
median nerve on the
fore-arm.

a, the trunk of the
median nerve.
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b, a branch given to the supinator muscles.

¢, a branch to the interosseous ligament, and to the flex-
or profundus muscle.

d, the ulnar nerve cut off.

e, the palmar branch given to the integuments of the
hand.

/5 a branch to the pronator muscles.

ULNAR NERVE.

The ulnar nerve proceeds from the last cervical and first
dorsal nerves, and descends along the internal border of the
triceps, supplying this muscle and the upper part of the
fore-arm with numerous filaments ; then passing between
the inner condyle of the humerus and the olecranon, gives
many branches to the flexor carpi ulnaris, and descends
along the anterior and internal part of the fore-arm, divid-
ing near the wrist into two branches, the palmar and the
dorsal. 'The former is directed on the outer part of the
tendon of the flexor-carpi ulnaris, on the side of the os
pisiforme, and divides into the deep, the superficial, the
external, and the internal branches, which are distributed
to the fingers. 'The latter, or dorsal, gains the internal part
of the back of the hand, and divides into internal branches,
which are extended to the corresponding surface of the
middle, the ring finger, and the little finger.
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Fig. 32, exhibits the dis-
tribution of the principal
branches of the ulnar nerve.

a, the ulnar nerve perfo-
rating the heads of the flex-
or muscles.

b, ¢, branches distributed
to the common extensor of
the fingers.

d, a branch distributed to
the interosseous ligament.

e, a branch distributed to
the wrist and the back of the
hand.

RADIAL NERVE.

The radial or muscular spiral nerve, has the same deriva-
tion as the preceding ; it descends between the middle and
the short portions of the triceps muscle, turns round the
os brachii to the external part of the arm, and at the elbow
joint divides into two branches; the antertor which de-
scends between the two supinator muscles, and is distribu-
ted to the thumb, and the inner side and back of the fore
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finger, and the outer side of the middle finger. Its poste-
rior branch is divided into filaments, which are distributed
to the superficial muscles of the fore-arm.

CIRCUMFLEX NERVE.

The circumflex, or articular nerve, is usually formed by
the two last cervical and the first dorsal nerve ; it descends
in front of the subscapularis muscle, to which it givesa
branch, and turns backwards, between the superior part of
the os brachii and the long portion of the triceps: it is
ultimately distributed to the internal surface of the deltoid
muscle, near its insertion in the os brachii.

DORSAL NERVES.

The dorsal nerves, or those which are transmitted by the
intervertebral foramina of the dorsal region, like the cervi-
cal nerves, proceed from the lateral parts of the spinal
marrow by two distinct roots, an anterior or small, and a
posterior or large, separated by the ligamentum denticula-
tum. Beyond the intervertebral foramen, the double roots
are united into a single trunk, and a small gray and hard
ganglion is formed by the posterior roots. These nerves

" divide into dorsal and intercostal branches.

The dorsal branches pass backwards between the trans-
verse processes of the dorsal vertebree, and are distributed
to the muscles and integuments of the back and loins.

The intercostal branches, near their commencement, re-
ceive a filament from each thoracic ganglion, pass outwards
between the ribs, covered by the pleura, as far as the angle
of these bones, where they are found between the two
strata of intercostal muscles. The anterior branch of the
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second follows the internal surface of the second rib, and
sends off a brachial filament, which pierces the external
intercostal muscle, and descends along the posterior and in-
ternal part of the arm, and is lost at the elbow: this is
named the nerve of WrisBerc. The anterior branches of
the fourth to the eleventh dorsal nerve, proceed along the
inferior margin of the corresponding ribs, and are distribu-
ted to the muscles and the integuments of their different
regions. The anterior branch of the twelfth, at its com-
mencement, communicates by a filament with the first lum-
bar nerve, and is afterwards distributed to the muscles and
the integuments of the abdomen.

LUMBAR NERVES,

The lumbar nerves, or those which are transmitted by
the intervertebral foramina of the lumbar vertebrze, consist
of five pair; commencing by two broad fasciculi of fila-
ments, which the older writers termed cauda equina, from
the resemblance they bear to the tail of a horse ; especially
when the nervous fibres are unravelled, and separated from
each other.

The anterior branches of the five lumbar nerves form,
by their union, the lumbar plexus, which is situated behind
the psoas muscle, on the lateral parts of the bodies of the
second, third, and fourth lumbar vertebre.

FIRST LUMBAR NERVE.

The posterior branch of this nerve is distributed to the
multifidus spin, traverses the sacro-spinalis muscle, and
passing under the aponeuroses of the abdominal muscles,
finally ramifies in the integuments of the upper part of the
hip.
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The anterior branch receives a communicating filament
from the lumbar ganglia, and from the twelfth dorsal nerve,
and terminates in the lumbar plexus.

SECOND LUMBAR NERVE.

The posterior branch of this nerve takes nearly the same
course as the former, and is expanded by a great number
of subdivisions on the upper and back part of the thigh.

The anterior branch has extensive communications with
the lumbar ganglia, the anterior branches of the first and
second pairs of the lumbar region, and with the lumbo-
abdominal plexus.

THIRD LUMBAR NERVE.

The posterior branch is distributed precisely in the same
manner as the former.

The anterior branch communicates with the second and
the fourth lumbar nerves, giving contributions as the pre-
ceding.

FOURTH AND FIFTH LUMBAR NERVES.

The posterior and anterior branches have a similar distri-
bution to those just described; some filaments, however,
of the latter are continued into the pelvis, to unite with
the sciatic plexus.
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LUMBO-ABDOMINAL, OR LUMBAR PLEXUS.

This plexus is formed by the union of the anterior
branches of the five lumbar nerves ; it is situated on the
lateral parts of the bodies of the second, third, and fourth
lumbar vertebrz, behind the psoas magnus. It terminates
in the musculo-cutaneous, the genito-crural, the crural, the
obturator, and the lumbo-sacral nerves.

MUSCULO-CUTANEOUS BRANCHES.

These branches are commonly three in number; 1st, the
supertor, proceeding from the first lumbar nerve, descends
on the quadratus lumborum as far as the crest of the ilium,
pierces the transversalis muscle, and ramifying in the mus-
cles and integuments of the abdomen, and extending to
the abdominal ring, is distributed to the groin, the pubic
region, the scrotum in the male, and the labia pudendi in
the female. 2d, the middle branch descends on the outer
margin of the psoas muscle, perforates the transversalis
and is distributed to the cellular tissue of the abdomen ;
one filament is transmitted to the superior part of the scro-
tum. 3d, the inferior brench extending from the second
lumbar nerve, and passing out of the pelvis, between the
superior and the inferior spinous processes of the ilium, is
distributed to the posterior superior part of the thigh. An
internal filament pierces the fascia lata and descends to the
external part of the knee.

VOL. IT. 15
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GENITO-CRURAL NERVE.

This nerve proceeds from the first lumbar nerve; it de-
scends in the substance of the psoas muscle, and afterwards
divides into an internal branch, which accompanies the
spermatic cord ; and an external, which, at the crural arch,
is distributed in a multitude of filaments in the subcutane-
ous cellular tissue.

CRURAL NERVE.

This nerve commences at the first four lumbar nerves ;
it passes out of the abdomen under the crural arch, on the
outer side of the femoral artery, and then divides into deep
seated and superficial branches.

Ist. The superficial branches perforate the fascia lata,
and are distributed in the integuments of the anterior and
inner part of the thigh, descending as far as the superior
part of the leg.

2d. The deep seated branches divide into numerous fila-
ments, which are distributed to the iliacus, the sartorius,
and the triceps extensor cruris muscles. The internal
branches supply the muscles on the corresponding part of
the thigh ; one of these, more conspicuous than the other
branches, termed the internal saphena nerve, accompanies
the vena saphena in all its divisions to the great toe.
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Fig. 33, exhibits the prin-
cipal nerves of the front of
the thigh.

a, a branch of the first
lumbar nerve.

b, a branch of the second
lumbar nerve.

¢, the crural nerve, with
its divisions into the branches
which supply the front of the
thigh.

d, a branch to the triceps
extensor cruris muscle.

e, ¢, the saphena nerve,
sent from the crural nerve to
the inner part of the leg.

/> the external cutaneous
nerve.

g, the femoral artery.

h, the anterior “obturator
nerve.
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OBTURATOR NERVE.

This nerve issues principally from the second, third, and
sometimes from the fourth, lumbar nerves; it descends on
the inner margin of the psoas muscle, gives a branch to
the obturator muscles, traverses the obturator foramen,
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and between the pectineus and first adductor, divides into
two branches. 1st. Its anterior branch distributed to
the little adductor and vastus internus. 2d. Its pos-
terior branch to the great adductor and external obturator
muscles.

LUMBO-SACRAL NERVE.

This nerve is derived from the fourth and fifth lumbar
nerves ; it descends into the pelvis, and unites with the
sciatic plexus. In its course it furnishes a single branch,
which is the gluteal nerve.

GLUTEAL NERVE.

This nerve derives some roots from the sciatic plexus;
it passes out of the sciatic notch, and divides into a multi-
tude of branches, which are distributed to the glutei mus-
cles, the perineum and the subcutaneous cellular tissue at
the back of the thigh.

SACRAL NERVES.

The sacral nerves issue from the sacral canal ; they con-
sist of five or six pairs, derived from the inferior part of the
spinal cord. 'Their posterior branches supply the various
muscles in their vicinity ; while the anterior branches of
the first four sacral, with those of the fifth lumbar, form
the sacraL or sciatic pLExus. These branches, again
uniting, form a large nerve, termed the sciatic nerve. It
also furnishes the hemorrhoidal, the wvesical, the uterine,
and the vaginal nerve (which are small and interlacing



NERVOUS SYSTEM. 4%

with each other); and the inferior gluteal and pudic,
which are distributed to those parts the several names in-
dicate.

SCIATIC NERVE.

The sciatic merve terminates the plexus of the same
name, and is the largest of all the nerves of the body; it
passes out of the pelvis by the sciatic notch, between the
pyramidalis and superior gemellus, and descends along the
posterior part of the thigh as far as the ham, where it di-
vides into two branches, termed the popliteal. As the
sciatic nerve proceeds down the leg, it furnishes filaments
to the adjacent muscles, and to the integuments.

EXTERNAL POPLITEAL NERVE.

This nerve has also the name of fibular, or peroneal
nerve ; it descends behind the external condyle of the fe-
mur, and passes between the fibula and the peroneus
longus muscle, and divides into the musculo-cutaneous,
and the anterior tibial. 'The musculo-cutaneous, or external
fibular merve, descends between the peroneus longus, and
the extensor digitorum pedis, and afterwards between this
latter and the peroneus brevis. Towards the middle of
the leg it becomes superficial, and divides near the foot
into filaments, which are distributed to the back of the
foot and to the toes.

The anterior tibial nerve descends in front of the inter-
osseous ligament, ramifies in the extensor brevis digitorum
pedis, and gives filaments to the first two toes.
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INTERNAL POPLITEAL NERVE.

This nerve is larger than the preceding, and descends
into the ham, passing behind the articulation, and between
the heads of the gastrocnemii and the popliteus muscles,
then between the latter and the soleus muscle ; there it
passes through the arched aperture which that muscle pre-
sents, and takes the name of the tibial merve. 'This nerve
descends between the soleus and tibialis posticus posteri-
orly, and the flexor longus digitorum pedis anteriorly, and
is closely connected with the posterior tibial artery : —be-
neath the os calcis it divides into the external and internal
plantar nerves. The tibial nerve furnishes, above the ex-
ternal condyle of the femur, the external saphena nerve.
In the ham it supplies filaments to the muscles of the
superior part of the leg, and to the articulation of the
knee; to the interosseous ligament and to the anterior
muscles of the leg. Near the inner malleolus, it sends a
filament to the sole of the foot.

The internal plantar branch proceeds directly forwards
above the adductor proprius pollicis pedis, and is distri-
buted to the internal part of the foot and to the toes.

The external plantar branch is directed forwards and out-
wards, and is distributed to the external border of the foot
and to the interosseous muscles.
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Fig. 34, exhibits the princi-
pal nerves of the back part of
the thigh.

a, the sciatic nerve, passing
out of the pelvis.

b, the posterior superior cu-
taneous nerve.

¢, the trunk of the sciatic
nerve, sending branches to the
muscles of the back part of the
thigh.

d, the division of this nerve
into,—

e, the tibial nerve, and,—

/, the fibular nerve.
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CHAP. IIL
GANGLIONIC DEPARTMENT OF THE NERVOUS SYSTEM.

It has been before remarked in this work, that in the in-
fancy of anatomy the term ¢ ganglion’ was used to denote
a swelling in the thece of tendons, and even at the present
day it is not unfrequently employed in the same sense, It
was subsequently applied to the knotted appearance pre-
sented by certain nerves, but of late years a considerable
latitude has been given to its signification by Gall and
Spurzheim, who include within its comprehension, the
several masses of cineritious substance inclosed within the
medulla and brain, and which according to their theory,
are considered “ ganglia of increase’ to the formative fibres
of the cerebral hemispheres. {F"The term ¢ formative
fibres” will be explained at the termination of the article
on the nervous system.

Nervous ganglia may be divided into two orders. I.
Those observable on the posterior roots of the cerebro-
spinal nerves, including that of the fifth nerve; 2. The
ganglia of the sympathetic.

The ganglia are small nervous centres, (see Fig. 35, and

Fig. 35. Fig. 36.

J -

PSS

36,) which some anatomists have designated by the appel-
lation of ¢ diminutive brains.” They extend from the cra-
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nium to the pelvis, mostly lying along the vertebral column,
and presenting a series connected by nervous filaments,
each ganglion being considered by most physiologists as a
special centre of nervous influence.

The forms of the ganglia are very irregular ; in general
they are somewhat round ; occasionally they are elongated ;
in other instances they are of a semilunar form, as that
which bears this name. In general all their forms, as I
have just noticed, are remarkably irregular.

Each ganglion transmits nerves upwards and downwards
to the ganglia which are contiguous ; and other nerves to
the cerebral or spinal nerves. The greater part, however,
of the nervous filaments radiating from the ganglia are in-
terwoven, in the form of a net-work or plexus; the most
remarkable of which is the solar plexus, which is formed
by the innumerable nerves proceeding from the semilunar,
the hypogastric, and the cardiac ganglia. The filaments
of the ganglia, as it were, exchange their connections and
their direction, and form angles and meshes so intricate
that it is not possible to distinguish anything more than a
mass of nerves.

The ganglia are amply supplied with blood-vessels which
penetrate them on all sides, ramifying on their surface and
uniting in their interior.

The cerebro-spinal department of the nervous system is
the immediate agent of the will, whilst the ganglionic de-
partment presides altogether out of the influence of the will
of the individual. Thus, for example, the heart contracts
without our possessing the power of accelerating or retard-
ing its movements, in any sudden way, according to our
will; the stomach in like manner acts on the aliments, and
digests them without our being able to exercise any control
over its operations ; and for this reason, these organs are
under the direction of the ganglionic department of the
nervous system.

VOL. II. 16
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PARTICULAR G A NG I,
GANGLIA OF THE HEAD.
" LENTICULAR GANGLION.

The lenticular ganglion is situated on the external side
of the optic nerve, near its entry into the orbit ; its form is
oblong and very small. Posteriorly, it receives a filament
from the nasal branch of the ophthalmic,and one from the
third nerve ; anteriorly, it furnishes the ciliary nerves.

The ciliary nerves are very delicate, and are divided into
two fasciculi; the superior fasciculus is formed of six fila-
ments, which extend to the globe of the eye above the
optic nerve. The inferior fasciculus is composed of eight
or ten nervous filaments, which proceed on the outer and
inferior part of the optic nerve.

These nerves, consisting of from twelve to seventeen,
pass obliquely through the sclerotica, and proceed in a
parallel direction between the latter membrane and the
choroid, and, reaching the ciliary circle, each filament
subdivides and is extended to the ciliary ligament and
the iris.

SPHENO-PALATINE GANGLION.

This ganglion, denominated also the ganglion of MEckEL,
isa small triangular reddish body ; it is not very readily
discovered, being concealed in the adipose cellular tissue
of the pterygo-maxillary fissure. This ganglion furnishes
the following branches : —

The ascending branches, two in number, which pass up-
wards, and join the superior maxillary, or second branch of
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the fifth pair, previously to its entrance into the infra-orbi-
tar canal.

The spheno-palatine nerves, varying in number from three
to five ; they pass into the nasal fossa by the spheno-pala-
tine foramen. Two or three filaments ramify on the con-
cave surface of the superior turbinated bone, and in the
corresponding meatus ; some extend to the middle turbina-
ted bone, and others are distributed to the posterior part
of the septum narium. The most considerable filament,
termed the naso-palatine, is directed to the superior part of
the septum, and terminates in the naso-palatine ganglion.

The palatine nerves are, 1st, the great or inferior pala-
tine, which furnishes a filament to the middle and inferior
turbinated bones; it afterwards enters the posterior pala-
tine canal, and before its exit gives another filament to the
nasal fosse, which is lost on the ascending process of the
superior maxillary bone. Other filaments are distributed
to the velum palati, the arch of the palate, the alveoli, and
the gums.

2d. The middle palatine nerves, which are distributed to
the amygdale and to the velum palati.

3d. The lesser palatine mnerves, which are situated be-
tween the external pterygoid muscle and the superior max-
illary bone ; they are destined for the tonsils and the mucous
follicles of the membrane of the palate.

4th. The Vidian nerve leaves the spheno-palatine gangli-
on and enters the pterygoid canal, giving filaments to the
adjacent parts; then divides into two branches, 1st, the
infertor or carotid branch, which descends into the carotid
canal, and unites with the superior cervical ganglion. 2d.
The superior branch, which takes rather a complicated
course, enters the cranium between the petrous portion of
the temporal and the sphenoid bones, and is directed
backwards and outwards on the superior surface of the
former bone, where it is lodged in a small groove cov-
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ered by the inferior maxillary nerve and the dura mater;
it then passes with a small artery into the hiatus rarLLoPII,
and, on arriving at the aqueduct of Farrorius, is found in
apposition with the facial nerve. It then penetrates the
cavity of the tympanum, where it is denominated the corda
tympani ; above the tensor tympani it enlarges, and is di-
rected downwards and forwards, passes out of the glenoid,
or Glasserian fissure, and is attached to the lingual branch
of the inferior maxillary nerve. Opposite the submaxillary
gland it separates from it to proceed to the ganglion of the
same name.

Fig. 37, exhibits the course of the corda tympani, on the
left side.

a, the facial nerve in the aqueduct of FaLrorius.

b, the Vidian nerve communicating with the facial in the
aqueduct of FaLvorius.

¢, a filament of the facial given to the laxator tympani.

d, a filament given to the muscle of the stapes.

¢, the corda tympani, separating from the facial, passing
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through the cavity of the tympanum, and uniting with, g,
the inferior maxillary nerve.

Besides those before described, the following ganglia are
met with in the head, namely —

The cavernous ganglion, situated on the outer side of the
internal carotid artery in the cavernous sinus.

The naso-palatine ganglion, situated in the anterior pala-
tine foramen.

The submaxillary ganglion, occurring on a level with the
submaxillary gland, and apparently formed by the superior
filament of the Vidian nerve.

GANGLIA OF THE NECK.
SUPERIOR, OR GREAT CERVICAL GANGLION. Fig. 28, a.

This ganglion is found under the angle of the inferior
maxilla, and is remarkable for its size and the regularity of
its occurrence; it is of a reddish gray color and is inti-
mately united to the pneumo-gastric and hypoglossal
nerves. It lies on the rectus anticus muscle, concealed by
the jugular vein and carotid artery. A number of nervous
filaments issue from it, which are distinguished into supe-
rior, inferior, external, and anterior.

The superior or ascending filuments ascend into the
carotid canal, and unite with the superior filament of the
Vidian nerve, with the sixth pair in the cavernous sinus,
with a filament from the glosso-pharyngeal, and by other
filaments with the ophthalmic and nasal branches.

The inferior or descending filaments pass in front of the
anterior recti and longus colli muscles, covered by the
carotid artery, the jugular vein, the pneumo-gastric, and
the hypoglossal nerves, and terminate on a level with the
fifth or sixth vertebra in the middle cervical ganglion.
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Filaments from the superior ganglion unite with the ex-
ternal laryngeal nerve, and others which enter the thorax
concur in forming the cardiac plexus. The external, in-
ternal, and anterior filaments, communicate with nerves in
their vicinity ; thus the first unites with the cervical nerves,
the second with the pneumo-gastric, forming the pharyn-
geal plexus; and the third with the pneumo-gastric and
the facial nerves, forming a plexus upon the primitive
carotid : finally, the latter filaments of the superior cervical
ganglion unite to form the superior cardiac nerve.

MIDDLE CERVICAL GANGLION. Fig. 28, b.

This ganglion varies extremely in size, and, indeed, is
not constantly found ; it is situated opposite the fifth or
sixth cervical vertebra, and before the carotid artery and
jugular vein. Its anterior filaments form the middle car-
diac nerves.

INFERIOR CERVICAL GANGLION.

This ganglion is frequently continuous with the middle
cervical ganglion ; it is situated behind the vertebral ar-
tery, between the transverse process of the seventh ver-
tebra, and the neck of the first rib. Numerous filaments
issue from this ganglion, which unite with the cervical
nerves, the first thoracic ganglion, and the inferior cardiac
nerves.

carpiac NERVES. Fig. 28, n.

These nerves are particularly destined to supply the
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heart : there are three on each side, which terminate in the
cardiac plexus.

The superior cardiac nerves, on the right side, are formed
by five or six filaments which proceed from the superior
cervical ganglion ; they descend on the side of the trachea,
penetrate the thorax behind the subclavian vein and re-
ceive filaments from the inferior cervical ganglion, and the
recurrent nerve of the pneumo-gastric. Those of the left
side are situated between the primitive carotid and the sub-
clavian arteries, and proceed on the aorta to unite with the
inferior cardiac nerves.

The middle cardiac nerves, on the right side, proceed by
five or six filaments from the middle cervical ganglion ;
these descend near the primitive carotid, uniting with the
recurrent, and terminating in the cardiac plexus. That of
the left side receives its principal filament from the inferior
cervical ganglion, and descends behind the subclavian ar-
tery and the arch of the aorta.

The inferior cardiac nerves, on the right side, descend
from the inferior cervical ganglion, and proceed on the
anterior part of the arch of the aorta, as far as the cardiac
plexus.

The middle, and the inferior cardiac nerves, on the left
side, are united into a single trunk.

CARDIAC PLEXUS, OR GANGLION. Fig. 28,s.

The cardiac plexus is situated behind the arch of the
aorta, and consists of a central point of union of the car-
diac nerves, a great number of which issue from it, and
others are connected with it in every direction : some ram-
ify on the aorta ; others terminate in the pulmonary plexus ;
several are distributed to the pulmonary artery ; and a con-
siderable nerve interlaces its filaments in the direction of



128 NERVOUS SYSTEM.

the posterior coronary artery, forming the coronary plexus.
Filaments also proceed in the direction of the anterior
coronary artery, and are therefore denominated the anterior
coronary plexus.

THORACIC GANGLIA.

These ganglia are smaller than the cervical ganglia ; —
there are twelve on each side, disposed in the same line in
front of the head of each rib. Their form and size resem-
ble grains of barley ; they communicate by vertical fila-
ments with each other, and furnish also external and
internal filaments: the former unite with each of the
branches of the dorsal nerves, at the point of their exit
from their foramina ; the latter concur in the formation of
the splanchnic nerves.

SPLANCHNIC NERVES.

There are two splanchnic nerves on each side, distin-
guished into the great and small.

GREAT SPLANCHNIC NERVE.

This nerve is connected with the internal part of the
sixth, seventh, eighth, ninth, and sometimes the tenth
thoracic ganglia, by filaments which descend on the sides
of the vertebral column, and unite into a single trunk, ona
level with the eleventh dorsal vertebra : this nervous cord
enters the abdomen, passes behind the stomach, and ter-
minates in the semilunar ganglion.
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SMALL SPLANCHNIC NERVE.

This nerve is formed of two branches from the tenth
and the eleventh thoracic ganglia ; these branches unite into
a small cord on the twelfth dorsal vertebra, enter the abdo-
men, and, communicating with the former, terminate in the
renal ganglion.

GANGLIA OF THE ABDOMEN.
SEMILUNAR GANGLIA AND SOLAR PLEXUS.

The semilunar ganglia are two in number, situated on
each side of the aorta, on a level with the ceeliac artery;
they are larger than any other ganglia, and have a form
somewhat corresponding to the name. The superior and
external extremity of each ganglion receives the great
splanchnic nerves ; by the inferior they form a communi-
cation with each other. The two semilunar ganglia are
surrounded by a multitude of other smaller ganglia, com-
municating with them by short filaments, which issue from
their circumference ; and the secondary ganglia also are
united to each other by very numerous filaments, which
form areolee. It is this remarkable assemblage of ganglia,
and interlacing of nervous filaments, that constitutes the
SOLAR PLEXUS.

The plexus just named, appears to be particularly des-
tined for the aorta, being distributed to all its divisions,
and following all its immediate branches with a correspond-
ing number of secondary plexuses, such as,—

1. The sub-diaphragmatic plexus, which is composed of
a small number of filaments, which unite with the phrenic
nerve and are distributed to the diaphragm.

o, . 17
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2. The celiac plexus is merely a prolongation of the
solar plexus, upon the triple division of the cceliac artery ;
—it is composed of several ganglia, varying in form and
size.

3. The hepatic plexus is associated with the hepatic
artery and the vena porte ;—it follows their principal
divisions.

4. The splenic plexus follows the course of the splenic
artery, and is distributed to the spleen.

5. The superior mesenteric plexus descends with the su-
perior mesenteric artery, and forms a web of great extent,
the filaments of which are distributed to the lymphatic
glands of the mesentery, and follow the ramifications of the
artery, so as to cover the whole surface of the small intes-
tines. This plexus also furnishes nerves to the ascending
colon and ccecum.

6. The inferior mesenteric plexus accompanies the infe-
rior mesenteric artery, enters the iliac mesocolon, and is
distributed to the adjacent parts.

7. The renal plexus commences by several ganglia, situ-
ated on the renal artery, and is distributed to the substance
of the kidney.

8. The surrenal plexus is found at the commencement
of the capsular artery, and supplies the part which the name
implies.

9. The spermatic plerus descends from the renal, and
follows the direction of the spermatic artery, to the testicle
in the male, and to the ovarium and the Fallopian tube in
the female.

THE LUMBAR GANGLIA.

These ganglia are situated on the anterior and lateral
parts of the bodies of the lumbar vertebrz : they are com-
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monly five in number on each side, and have communica-
ting nervous branches, and external and internal filaments,
which contribute to supply the adjacent organs, and are
united with the sacral ganglia.

THE SACRAL GANGLIA.

There are three or four of these ganglia found on each
side of the anterior foramina of the sacrum ; they commu-
nicate with the lumbar ganglia, and contribute to form the
hypogastric plexus.

HYPOGASTRIC PLEXUS.

This plexus is composed of numerous filaments from the
vesical, uterine, vaginal, and heemorrhoidal nerves of the
sciatic plexus. The hypogastric plexus distributes its ram-
ifications to the organs of generation (within the pelvis),
to the os coccygis, and to the rectum.
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Fig. 38, exhibits some of the principal nervous ganglia
and plexuses of the thorax and abdomen, on the left side,
and the pneumo-gastric nerve, on the same side.

a, a, thoracic ganglia.

b, the pneumo-gastric nerve.

¢, a branch of the former, called the inferior laryngeal
or recurrent, curving round the arch of the aorta.
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d, the cesophageal plexus.

e, the pericardium. f, the lungs.
r, the pulmonary plexus.
g, the diaphragm. h, the spleen.

7, the stomach.

The two last named organs are turned to the opposite
side to shew the distribution of the nerves.

k, the kidney. [, the abdominal aorta.

m, the semilunar ganglion, and solar plexus, the latter
radiating to all the divisions of the aorta.

n, the splenic plexus. o, the pancreas.

P, p, p, the lumbar ganglia.

q, the obturator nerve.

’
THE TERM GREAT SYMPATHETIC NERVE.

After studying this department of the nervous system,
we can see the reason why it is usually denominated, the
great sympathetic nerve. Itisin fact a collection of filaments
from every nerve in the animal fabric, which join each other
at the adjacent ganglia. It seems to spring from the
sixth nerve, and from the Vidian branch of the fifth, and
is reinforced by filaments from the seventh, eighth, ninth,
and all the spinal nerves, to the lumbar region, and termi-
nates in the pelvis.

This name, which has been given to the ganglia and
their nervous radiations, expresses the conviction of anato-
mists, that its office is to associate the affections of differ-
ent parts. And we cannot doubt that this department
directs and controls the actions, and endows organic life,
or the parts within, with its due sensibilities ; the visceral
sensations are always involuntary; they are generally
vague, confused, and usually more or less fugitive, and
do not, for any length of time, become fixed in the mind.
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If our internal organs act according to the ordinary laws
of organization, the sensations which arise from them are
agreeable, and the healthy actions may give us the most
vivid pleasure ; but if the actions of our functions are in-
terrupted, if our organs are wounded or diseased, the in-
ternal sensations are painful, and according to the disorder-
ed state, or the injury, they assume a different character.

FORMATIVE FIBRES OF THE BRAIN ACCORDING TO GALL
AND SPURZHEIM.

Having completed the anatomy of the nervous system
as usually described in elementary treatises on the subject,
it may not be considered superfluous to give briefly the
views of Drs GarL and SpurzHEIM, relative to the manner
in which the cerebral hemispheres are formed. The fol-
lowing appears to be the simplest exposition, and is select-
ed from recent writers. The cerebral hemispheres are
considered by the above anatomists as resulting from an
expansion of the fibres of the medulla ; hence they are
termed primitive or formative fasciculi. The fibres of the
anterior pyramids may be traced upwards to the margin of
the pons, where they become somewhat constricted. From
the inner border of each, fibres pass across the middle
sulcus, and mutually change place, or decussate, those of
the right side passing to the left and vice versa. If an in-
cision, a line or two in depth, be made through the pons,
so that one lateral half of it may be turned outwards, the
fibres of the pyramid will be observed to pass into a quan-
tity of gray substance lodged in the interior of the nodus
encephali. In this situation the fibres diverge and sepa-
rate, and are also considerably increased : at the upper
margin of the pons they become continuous with the crus
cerebri. Here an additional increase is derived from their



NERVOUS SYSTEM. 135

passage through the gray substance lodged in the interior
of the crus, after which they proceed through the inferior
cerebral ganglion (‘thalamus nervi optici), and in the next
place through the superior one (‘corpus striatum ), being
successively increased and rendered still more divergent,
until they finally reach the anterior and middle lobes, where
they are evolved into their inferior, external, and anterior
convolutions. The corpus olivare contains within itself
a small ganglion ; its fibres pass, without any decussation,
into the gray substance lodged in the cerebral protuber-
ance, where, like the pyramids, they receive additions, after
which they pass into the crus cerebri, of which they form
the posterior and inner part. Continuing their ascent,
they pass through the optic thalamus, and thence into the
corpus striatum, receiving additions as they radiate through
each, and finally, are continued upwards into the convolu-
tions at the summit of the hemispbere, and backwards into
those of the posterior lobe. Previously to entering the
optic thalamus, some fibres of the corpus olivare have been
observed to turn inwards, so as to give to the tubercula
quadrigemina their medullary investment, and also to unite
with those of the opposite side, to form the valve of
Vieussens. The diverging fibres thus traced up through
their successive steps of increase, terminate in the gray
substance of the convolutions; but another order of fibres
may be observed quite distinct from these and taking a
different direction. These are called the converging fibres,
as they commence at the peripheral terminations of the
preceding set, and pass from without inwards to the mid-
dle line, so as to connect the lateral parts, and bring them
into relation with one another : on which account they are
called commissures. 'The anterior and posterior commis-
sures are formed in this way, as is also the corpus callosum;
though the greater number of the fibres which compose
the latter are transverse, those towards its extremities are
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oblique. This is owing to the manner in which the con-
verging fibres of the anterior lobe are constrained to pass
from before backwards, and those of the posterior lobe
from behind forwards, in order to gain the corresponding
borders of the corpus callosum. By this arrangement a
greater number of fibres are collected to its extremities,
which renders them thicker (particularly the posterior one)
than any other part of its extent. Some of the inferior
fibres thus traced from without inwards, instead of uniting
with the corresponding set along the middle line, become
reflected downwards from the under surface of the corpus
callosum to the fornix, the fibres of which are stretched
from behind forwards in such a way, that whilst its body is
in a manner unattached, the extremities are identified with
the parts just referred to.

The formative fibres of the cerebellum are derived from
the posterior pyramids, or corpora restiformia : they pass
upwards and outwards, and soon meet the corpus rhom-
boideum, which is considered as the ganglion of the cere-
bellum : the fibres are supposed to proceed through the
gray substance of which it is composed, though it is diffi-
cult to demonstrate the fact; after which they pass out-
wards, diverging into the lobes of the cerebellum. The
converging fibres, by their union, form the crura cerebelli,
and the fibres of the crus, expanding as they pass down-
wards and inwards, constitute by their junction the pons
Varolii, which brings the lateral lobes of the cerebellum
into relation, and forms their commissure. The processus
a cerebello ad testes bring the lobes of the cerebellum into
intimate connexion with the cerebral hemispheres.
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CHAP. I.

PARTICULAR ORGANS OF SENSATION.

THE EYE AND ITS APPENDAGES.

THE eye and its appendages consist of the globe of the
eye, the eyebrow, the eyelids, the ciliee, the Meibomian,
and the lachrymal glands.

EYEBROWS.

The eyebrows are covered with short stiff hairs, gene-
rally of the same color as the hair of the head. The
skin in which the bulbs of the hair are implanted, is
placed upon a thick layer of adipose cellular tissue. The
frontal, the corrugator supercilii, and the orbicularis palpe-
brarum muscles move them in the various expressions of
the face.

The projection of the eyebrow guards the eye against
external violence ; the hairs, on account of their oblique
direction, and the oily matter with which they are covered,
prevent the perspiration from flowing towards, or irritating

VOL. II. 18
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the eye ; they direct it towards the temple, and the root of
the nose.

EYELIDS. (PALPEBRE.)

The eyelids are those movable veils which cover the
anterior part of the globe of the eye.

The upper eyelid is possessed of great mobility ; it is
chiefly by it that the eye is closed, for the motion of the
lower eyelid is very limited.

The two eyelids are united at their extremities, forming
two angles, of which the inner is more open than the
outer. The edges of the eyelids are supported by fibro-
cartilages, named the tarsal cartilages, which keep the eye-
lids always extended and accommodated to the form of
the globe of the eye.

The posterior edges of the cartilages are so shaped as to
form a triangular groove for the tears, when the eyelids are
shut, and as the outer angle of the eyelids is higher than
the inner, the tears are directed towards the puncta lachry-
malia, which are situated at the inner angle.

The eyelids cover the eye during sleep, and preserve it
from the injurious effects of extraneous particles flying
about in the air ; they defend it from sudden shocks by an
instantaneous closure; and by their repeated motions
(nictation) diffuse the lachrymal fluid over the surface,
and preserve it in that polished state which is necessary
for perfect vision. The eyelids also by their partial clo-
sure, moderate the effects of too brilliant a light, by ad-
mitting only so much as will not offend the eye.

The eyelashes, or cilie, are strong hairs, most commonly
of the same color as the hair of the head, and are arranged
in double or triple rows on the edges of the eyelids ; those
of the upper eyelid are longer than those of the lower, and
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are curved upwards ; those of the under eyelid are direct-
ed downwards.

These hairs act as a shade to the eye, moderate the in-
tensity of the light, and prevent dust and other extraneous
substances from falling into the eye.

The Meibomian glands, or ciliary follicles, are small
glandular bodies situated in grooves, between the tarsal
cartilages and the tunica conjunctiva ; they are arranged in
two vertical lines; these follicles communicate with each
other, and those nearest the edges of the eyelid open by
minute orifices behind the cilize.

A sebaceous matter exudes through the orifices of these
glands, and which may be seen in the form of minute
cylinders, on pressing the tarsal cartilages.

The tunica comjunctiva, or tunica adnata, is a very thin
transparent mucous membrane, which lines the posterior
surface of the eyelids, and is continued over the fore part
of the globe of the eye. It becomes thin and transpa-
rent on the cornea, so much so, that some anatomists
have doubted whether it extends over the entire of its sur-
face. g

On the inner angle of the eye the tunica conjunctiva
forms a small crescent-shaped fold, which has some resemb-
lance to the third eyelid of birds, and is therefore named by
some anatomists the membrana nictitans.*

The caruncula lachrymalis, is a small membranous ele-
vation situated in the inner angle of the eye ; it is formed
by a fold of the tunica conjunctiva, in the substance of
which are mucous follicles, and the bulbs of some very
minute hairs.

The rose color of this small body indicates the energy of

* This loose fold of the conjunctiva has not the office nor the muscular
apparatus of the nictitating membrane, and is consequently very erroneously
named.
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the general system, and its paleness, on the contrary, de-
notes a state of debility and sickness.*

THE GLOBE OF THE EYE IN GENERAL.

The eye is composed of two distinct portions of a sphere
united to each other; the anterior segment, which forms
about the fifth part of the globe, has the smallest diameter.
See Fig. 39.

1. THE SCLEROTICA.

The sclerotica, (cornea opaca) is a strong, opaque,
fibrous substance, which preserves the globular figure of
the eye ; it is an envelope which defends its more delicate
internal structure, and serves as a point of insertion for
those muscles which move the eye. It forms about four
fifths of the external investment of the eye, extending from
the entrance of the optic nerve to the border of the cornea.
The external surface is in relation with the conjunctiva, the
expansions of the muscles, and the vessels and nerves of
the orbit. It has on its internal face the choroid membrane.
Posteriorly it is pierced by the optic nerve, and this aper-
ture is divided by a number of septa, so as to constitute a
cribriform plate through which the pulp of the nerve passes.
Anteriorly it receives the cornea which is inserted into it
somewhat like a watch-glass into its case.

2. THE CORNEA.

The cornea (‘cornea pellucida) forms the anterior trans-

*A description of the lachrymal apparatus is given in the article on the
organs of secretion.
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parent portion of the globe of the eye; it is not perfectly
circular, the transverse diameter being a little longer than
the vertical. The cornea is encased in an aperture of the
sclerotica, and presents the appearance of a segment of a
small sphere added to a larger. Its anterior surface, which
is convex,is in contact with the conjunctiva ; the posterior
is concave, and is lined by the membrane of the aqueous
humor. Its degree of convexity varies in different indi-
viduals, and at the different periods of life.

The cornea is thicker than the sclerotica, and is com-
posed of several distinct laminz superimposed on each
other ; it does not appear to contain either blood-vessels or
nerves. When the eye is removed from its socket, and
compressed between the fingers, a serous fluid exudes from
between the laminz of the cornea.

Part of the light which reaches the cornea is reflected
from its finely polished surface, and thus contributes to the
brilliancy of the eye; but its principal office is to cause the
rays to converge to the axis of the eye.

THE CHOROID MEMBRANE.

_ The choroid, or the second membrane, is of a dark brown
color, soft, cellular, and vascular; it is situated on the
inner surface of the sclerotica ; its outer surface is con-
nected to the sclerotica by vessels and nerves; its inner
surface is merely contiguous to the retina without adhering
to it.

The choroid membrane is chiefly composed of minute
arteries* and veins, united by fine cellular tissue; it is so

* The ciliary arteries are described in Vol. I. p. 370. The veins have a
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