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EXTERNAL JUGULAR VEIN. 9

Besides these, a branch of considerable size joins the temporal vein
in the substance of the parotid ‘gland; this is the internal mazillary
vein, fig. 256, e, [v. maxillaris interna.] It corresponds somewhat in
direction and position with the artery of the same name, and receives
branches from the neighbouring parts, which are the venz comites of
the divisions of the internal maxillary artery. Thus three or four
deep lemporal branches descend from the temporal muscle; others
come from the pterygoid, masseter, and buccinator muscles. The
middle meningeal veins and some palatine veins also end in the in-
ternal maxillary; and lastly, branches from the surface of the upper
jaw, and, of large size, from the lower jaw, emerging from the dental
foramen (inferior dental). These different branches form a plexus of
veins, named pterygoid plexus, which is placed in the lower part of the
temporal fossa, between the temporal and the external pterygoid
muscle, and in part between the pterygoid muscles. It communicates
in front with the deep facial vein, and above, with the cavernous
sinus by branches through the base of the skull. From this plexus
proceed one or two short trunks (internal maxillary) which join nearly
at right angles with the temporal vein.

The vessel formed by the junction of these different veins from the
temple, maxilla, and face, may be called the temporo-mazillary vein ;
it descends in the interval between the ramus of the jaw and the sterno-
mastoid muscle, and terminates in the external jugular vein, f, or partly
in it and partly in the internal jugular vein.

EXTERNAL JUGULAR VEIN.

The externul jugular vein, fig. 2586, f, [v. jugularis externa] com-
mences on a level with the angle of the lower maxilla, at the end of
the temporo-maxillary vein, and therefore receives the greater part of
the blood returned from the face and outside of the eranium. The
external jugular vein descends perpendicularly between the platysma
and sterno-mastoid muscles. In consequence of the oblique direction
forwards of the last-named muscle, the vein gets to its outer border,
close by which it continues down to the lower part of the neck, where
it inclines inwards behind the muscle, to terminate (either as a single
trunk, or by two or three branches) in the subclavian vein, m, near its
junction with the internal jugular. In this course it receives one or
two large branches from the back of the neck; one of these, g, (poste-
rior external jugular,) lying at first between the splenius and trapezius,
passes down at the outside of the jugular vein, and below the middle
of the neck opens into it. Superficial branches also join it from the
fore part of the neck. Some of these commence over the submaxil-
lary gland, and some under the chin; by converging, they ofien form
a vein of considerable size, h, which is then called the anterior jugular
vein. This vessel lies along the fore part of the neck, sometimes near
the sterno-mastoid muscle, and terminates either by inclining outwards
to join the external jugular vein, or, after giving to it a branch of
communication, sinks beneath the sterno-mastoid muscle, and ends in
the internal jugular vein. Previously to the termination of the external
jugular vein, two large veins open into it, derived from the region of



























































































































50 LYMPHATICS OF THE ABDOMEN AND PELVIS.

The lymphatic glands of the groin, inguinal glands, like the lym-
phatic vessels of that part, are, from their relative position, d“’.lslhle
into a superficial and a deep set ; the former being placed immediately
under the integument, the latter under the fascia lata. The superficial

glands [fig. 271,] are larger
L e than the others; their num-
~ ber varies much, but may
be stated to average about
eight or ten; they are dis-
posed irregularly about Pou-
part’s ligament and the saphe-
nous opening of the fascia; a
few sometimes extend for two
or three inches downwards
on the saphenous vein. The
deep-seated glands [fig. 269,]
are placed behind the others,
around the femoral artery
and vein.

Besides the lymphaties of
the lower limb, the inguinal
glands are joined by the
; superficial absorbent vessels

The lymphatic vessels and glands of the groin of the from the perinzum and the
righuufe. 1. Saphena magna vein. 2 Veins on the external generalive organs,
surface of the abdomen, . External pudic vein. 4. as will be preseml_',r ﬂﬂliﬂ&d*

The lymphotic vessels eollected in foscicoli and aceom.
panying the saphena vein on its inner side. 5. The ex- and I}]F those from the lower

ternal trunks of the same set of vessels. 6. The lympha- 1
tic gland which receives all these vessels, [t is placed Part of .EhE abdominal wa};s'
on the termination of the saphena vein. 7, The effe- and the integuments covering
rent trunks from this gland ; they become deep-seated it

and accompany Lhe I'-emimal n:lury’? 8. One of the more the outer side ﬂf_lhe p&}'ﬁ"lﬂ.
external lymphatic glands of the groin. 9. A chain of The deep lymphatics, derived

T o Sl soe 3 from the muscles on the pel
the thigh.—S. & H.] vis, and many proceedin

* from the adductor muscles cﬁ'
the 1hiEh, in company with the gluteal, sciatic, and obturator arteries,
enter the cavity of the pelvis with those vessels, and pass through a
series of glands situated in the neighbourhood of the internal and
common iliac arteries. The efferent vessels of the superficial inguinal
glands perforate the fascia, come into connexion with those situated
deeply, pass into the abdomen by the side of the blood-vessels, and
terminate in a chain of lymphatics lying along the external iliac
artery, and ending in the lumbar glands.

LYMPHATICS OF THE ABDOMEN AND PELVIS.

Superficial lymphatics of the abdomen and pelvis [fie. 2711,
lymphatic vessels of the walls of the ahdomenpand Egﬁris ccglnsi;tm:;ﬁ‘
several series, which pursue different directions, but are all associated
with the blood-vessels of different parts. A superficial series, derived
from the integument of the lower part of the ahdomen (from the umbi-
licus downwards), descends towards the superficial inguinal glands ;
whilst a deep-seated series in the same situation is also direct duwn:










LYMPHATICS OF THE ABDOMEN AND PELVIS. 53

crus of the diaphragm, open into the thoracic duct close to its com-
mencement. A similar set of lymphatics is found upon the left lobe
of the liver; the vessels of which it is composed, after reaching the
left lateral ligament, pierce the diaphragm, and, turning forwards, end
in the glands in the anterior mediastinum. Finally, along the fore part
of the liver, some vessels will be observed to turn downwards and join
those placed upon its under surface.

The under surface of the liver is covered by an open network of
lymphatic vessels. On the right lobe, they are directed over and
under the gall-bladder to the transverse fissure, where some join the
deep lymphatics ; whilst others, after passing through some scatiered
lymphatic glands, are guided by the hepatic artery to the right side of
the aorta, where they termi-
nate in the thoracic duct.
Branches also proceed to the
concave border of the sto-
mach, between the folds of
the small omentum, to join
with the coronary lympha-
tics of that organ.

The deep lymphatics of the
liver accompany the branches
of the portal vein in the sub-
stance of the organ, and pass
out of the gland by the trans-
verse fissure. After commu-
nicating with the superficial
lymphatics, and also with
those of the stomach, they
pass backwards, and, at the
side of the ceeliac artery, join
with one of the lacteal trunks
previously to its termination
in the thoracic duct.

The absorbent vessels of
the intestines, named the lac-
teals, have been already de-

scribed (ante, page 44).  So, A front view of the femoral iliac and sonic lym-

hatic- vessels and glands, 1. Saphena magna vein.
too, have the mesenteric gu External iliac nnEr and vein. PE. I-'r'rmi:ljve il

giands connected with those ariery néithEin, a he aorta. . 5. Ascending vena
_ cava. 6, 7. Lymphatics which are alongside of the
vessels {P' 45:" It now re saphena vein En the thigh. B Lower:elgur inguainal

mains 1o consider the other lymphatic glands which receive these vessels, 9, Su-

. . s perior set of inguinal lymphatie glands which receive
lymphanr.-. glands situated in these vessels. gIl‘.II. Thz cI:niin n?!ymphutiuu in front

the Pﬁlvlﬂ- and abdominal of the external iliac vessels. 11. Lymphatirs which
cavities. accompany the circumflex iliac vessels. 12, Lumbar
. and aortic lymphatics. 13, Afferent trunks of the
T il € lumbar glands, forming the origin of the ithoracic

The lymphatic glands of the | ba:fld forming the orig

pelvis and abdomen [fig. 272.] dvg- 4. Thoracic duct at its commencement.—

—The lymphatics of the lower Kl

half of the body may be followed, within the abdomen, to a conti-

nuous series of glands situated in front of the sacrum and vertebral
5%

[Fig. 272.





































CILIATED EPITHELIUM. 65

fications. 2. On the mucous lining of the uterus and fallopian tubes,
and even on the peritoneal surface of the latter at their fimbriated ex-
tremities. 8. On the parietes of the ventricles of the brain.

In other mammiferous animals as far as examined, cilia have been
found in nearly the same parts. To see them in motion, therefore, a
portion of ciliated mucous membrane may be taken from the body of
a recently killed quadruped. The piece of membrane is to be folded
with its free or ciliated surface outwards, placed on a slip of glass, with
a little water or serum of blood, and covered with a bit of thin glass
or mica. When it is now viewed with a magnifying power of 200
diamelers, or upwards, a very obvious agitation will be perceived on
the edge of the fold, and this appearance 1s caused by the moving cilia
with which the surface of the membrane is covered. Being set close
together, and moving simultaneously or in quick succession, the cilia,
when in brisk action, give rise to the appearance of a bright trans-
parent fringe along the fold of the membrane, agitated by such a rapid
and incessant motion, that the single threads which compose it cannot
be perceived. The motion here meant, is that of the cilia themselves;
but they also set in motion the adjoining fluid, driving it along the
ciliated surface, as is indicated by the agitation of any little particles
that may accidentally float in it. The fact of the conveyance of fluids
and other matters along the ciliated surface, as well as the direction
in which they are impelled, may also be made manifest by immersing
the membrane in fluid, and dropping on it some finely pulverized sub-
stance, (such as charcoal in fine powder,) which will be slowly but
steadily carried along in a constant and determinate direction; and
this may be seen with the naked eye, or with the aid of a lens of low

wer.

The ciliary motion of the human mucous membrane is beautifully
seen on the surface of recently extracted nasal polypi; and single
ciliated particles, with their cilia still in motion, are sometimes sepa-
rated accidentally from mucous surfaces in the living body, and may
be discovered in the discharged mucus; or they may even be pur-
posely detached by gentle abrasion. But the extent and limits of the
ciliated epithelium of the human body have been determined chiefly
from its anatomical characters.

Cilia have now been shown to exist in almost every class of ani-
mals, from the highest to the lowest. The immediate purpose which
they serve is, to impel matters, generally more or less fluid, along the
surfaces on which they are attached; or, to propel through a liquid
medium the ciliated bodies of minute animals, or other small objects
on the surface of which cilia are present; as is the case with many
infusorial animalcules, in which the cilia serve as organs of locomo-
tion, like the fins of larger aquatic animals, and as happens, too, in
the ova of many vertebrated as well as invertebrate animals, where
the yolk revolves in its surrounding fluid by the aid of cilia on its sur-
face. In many of the lower tribes of aquatic animals, the cilia acquire
a high degree of importance; producing the flow of water over the
surface of their organs of respiration, indispensable to the exercise of
that function ; enabling the animals to seize their prey, or to swallow
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MUCOUS MEMBRANES. "0

different parts. The connexion is in some cases close and firm, as in
the cavity of the nose and its adjoining sinuses; in other instances,
especially in cavilies subject to frequent variation in capacity, like the
gullet and stomach, it is lax and allows of some degree of shifiing of
the connected surfaces. In such cases as the last-mentioned, the mu-
cous membrane is accordingly thrown into folds, when the cavity is
narrowed, by contraction a% the exterior coat of the organ, and of
course these folds, or ruge, as they are named, are eflaced by disten-
sion. But in certain parts the mucous membrane forms permanent
folds, not capable of being thus effaced, which project conspicuously
into the cavity which it lines. The best marked example of these is
presented by the valvule conniventes seen in the small intestine. These,
as is more fully described in the special anatomy of the intestines, are
crescent-shaped duplicatures of the membrane, with connecting cellu-
lar tissue between their lamina, which are placed transversely and
follow one another at-very short intervals along a great part of the
intestinal tract. The chief purpose of the valvule conniventes is
doubtless to increase the surface of the absorbing mucous membrane
within the cavity, and it has also been supposed that they serve
mechanically to delay the alimentary mass in its progress down-
wards. A mechanical office has also been assigned to a series of
oblique folds of a similar permanent kind, though on a smaller scale,
which exist within the cystie duct.

Physical properties.—In most situations the mucous membranes are
nearly opaque or but slightly translucent. They possess no great
degree of tenacity and but little elasticity, and hence are readily torn
by a moderate force. As to colour, they cannot be said intrinsically
to have any, and when perfectly deprived of blood they accordingly
appear white or at most somewhat gray. The redness which they
commonly exhibit during life, and retain in greater or less degree in
various parts after death, is due to the blood contained in their vessels,
although it is true that after decomposition has set in, the red matter
of the blood, becoming dissolved, transudes through the coats of the
vessels, and gives a general red tinge to the rest of the tissue. The
degree of redness exhibited by the mucous membrane after death is
greater in the fcetus and infant than in the adult. It is greater too in
certain situations ; thus, of the different parts of the alimentary canal,
it is most marked in the stomach, phargnr, and rectum. Again, the
intensity of the tint, as well as its extent, 1s influenced by circumstances
accompanying or immediately preceding death. Thus the state of
inflammation or the local application of stimuli to the membrane, such
as irritant poisons, or even food, in the stomach, is apt to produce
increased redness; and all the mucous membranes are liable to be
congested with blood and suffused with redness when death is imme.
diately preceded by obstruction to the circulation, as in cases of
asphyxia, and in many diseases of the heart.

Structure.—A mucous membrane is composed of the corium and
epithelium. The epithelium covers the surface and has already been
described (p. 58). The membrane which remains afier removal of
the epithelium is named the corium, as in the analogous instance of the



80 MUCOUS MEMBRANES.

true skin. The corium may be said to consist of a fibro-vascular
layer, of variable thickness, bounded superficially or next the epithelium
by an extremely fine transparent lamella, named basement membrane
by Bowman, and primary membrane, limitary membrane, and mem-
brana propria by others who have described it. It must be explained,
however, that these two constituents of the corium cannot in all situa-
tions be separated from each other, nor indeed can the presence of
both be proved by actual demonstration in all parts of the mucous
membranes.

The basement membrane or membrana ria is best seen in parts
where the mucous membrane is raised into villous processes, or where
it forms secreting crypts or minute glandular recesses, such as those
which abound in the stomach and intestinal canal. On tearing out a
portion of the gastric or intestinal mucous membrane under the micro-
scope, some of the tubular glands are here and there discovered which
are tolerably well cleared from the surroundin% tissue, and their parie-
tes are seen to be formed of a thin pellucid film, which is detached
from the adjoining fibro-vascular layer, the epithelium perhaps still
remaining in the inside of the tube or {aving escaped, as the case may
be. The fine film referred to is the basement membrane. It may by
careful search be seen too on the part of the corium situated between
the orifices of the glands, and on the villi, when the epithelium is de-
tached, although it cannot be there separated from the vascular layer.
In these parts it manifestly forms a superficial boundary to the corium,

sing continuously over its eminences and into its recesses, defining
its surface, and supporting the epithelium. Where villi and tubular
-glands are wanting, and where the mucous membrane, more simply
arranged, presents an even surface, as in the tympanum and nasal
sinuses, the actual presence of a fine film or basement membrane can-
not be demonstrated. In such situations it may possible have originally
existed as a constituent of the corium, and have been obliterated or
rendered inconspicuous in consequence of subsequent modifications.

The basement membrane, as already said, forms the peripheral
boundary of the corium; it is in immediate connexion with the epi-
thelium, which it supports, and in the production of which it is sup-
posed to have probably some share. ]i!y its under surface it more
or less closely adjoins the fibro-vascular layer. The vessels of the
latter advance close up to the basement membrane, but nowhere
penetrate it; the delicate film of which it consists is indeed wholly
extra-vascular. In respect of structure the membrane in question
seems perfectly homogeneous, but marks resembling the nuclei of
epithelium cells are sometimes seen disposed evenly over its surface,
and some observers, considering these as forming an integrant part
of the membrane, have looked on them as so many reproductive
centres from which new epitheliom particles are generated. Mr.
Bowman, on the other hand, considers these objects as nuclei belong-
ing to the undermost, and as it were nascent epithelium ecells, which
have remained adherent to the really simple basement membrane.

The fibro-vascular layer of the corium is composed of vessels, both
sanguiferous and lymphatic, with fibres of cellular or areolar tissue ;
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the nerves also which belong to the mucous membrane are distributed
in this part of its structure.

The vessels exist universally in mucous membranes, except in that
which covers the anterior surface of the cornea ; there the epithelium
and basement membrane are present, but no vessels.. The branches
of the arteries and veins dividing in the submucous tissue send smaller
branches into the corium, which at length form a network of capilla-
ries in the fibro-vascular layer. This capillary network lies imme-
diately beneath the basement membrane, advancing with that mem-
brane into the villi and papillz, to be presently deseribed, and sur-
rounding the tubes and other glandular recesses, into which it is hol-
lowed. The lymphatics also form plexuses, the finest of which lie at
the surface, probably just below the basement membrane; their ar-
rangement genérally, as well as in the villi, has been already de-
scribed.

The fibres of cellular tissue which enter into the formation of the
corium are arranged in interlacing bundles; but their amount is very
different in different parts. In some situations, as in the gullet, blad-
der and vagina, the fibrous constituent is abundant, and extends
throughout the whole thickness of the fibro-vascular layer, forming a
continuous and tolerably compact web, and rendering the mucous
membrane of those parts comparatively stout and tough. In the
stomach and intestines, on the other hand, where the membrane is
more complex, and at the same time weaker in structure, the cellular
tissue is in small proportion ; its principal bundles follow and support
the blood-vessels, deserting, however, their finer and finest branches
which lie next the basement membrane ; and there exists, accordingly,
next and for a little depth below this membrane, a stratum of the
corium, in which very few if any filaments of cellular tissue are seen.
In this superficial stratum, the sanguiferous capillaries and lymphatics
are spread out amidst a soft granular matter, with a few corpuseles,
mostly resembling cell-nuclei and granular cells. Here too, as well
as deeper in the corium, a few bodies are seen having the appearance
of fusiform cells. The villi present the same internal structure as this
superficial stratum, and appear to be prolongations of it.

The free surface of the mucous membranes is in some parts plain,
but in others is beset with little eminences, named papillee and villi.
The papille are best seen on the tongue ; they are small processes of
the corium, mostly of a conical and cylindrical figure, containing
blood-vessels, and nerves, and covered with epithelium. Some are
small and simple, others larger and compound or cleft into secondary
papille. They serve various purposes; some of them no doubt
minister to the senses of taste and touch, many appear to have chiefly
a mechanical office, while others would seem intended to give greater
extension to the surface of the corium for the production of a thick
coating of epithelium. The villi are most frequently developed on the
mucous coat of the small intestines. Being set close together like the
pile or nap of cloth, they give to the parts of the membrane which
they cover the aspect usuvally denominated “villous.” They are in
reality little elevations or processes of the superficial part of the
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surface, and in their progress become flattened into thin irregular
scales, for the most part lose their nuclei, and are at last thrown off
by desquamation. As the cells change their form, they undergo
chemical and physical changes in the nature of their contents; for
those in the deeper layers contain a soft, opaque, granular matter,
soluble as well as their envelope in acetic acid, whilst the superficial
ones are transparent, dry, and firm, and are not aflected by that acid.
It would seem as if their contents were converted into a horny matter,
and that a portion of this substance is employed to cement them
together. The more firm and transparent superficial part of the epi-
dermis may be separated from the deeper, softer, more opaque, and
recently formed part, which constitutes what is called the rete
TUCOSUM.

Many of the cells of the cuticle contain pigment, and often give the
membrane more or less of a tawny colour, even in the white races of
mankind ; the blackness of the skin in the negro depends entirely on
the cuticle. The pigment is contained principally in the cells of the
deep layer or rete mucosum, and appears to fade as they approach the
surface, but even the superficial part possesses a certain degree of
colour. More special details respecting the pigment have been already
given (page 69).

The under or attached surface [fig. 286] of the cuticle is moulded
on the adjoining surface of the corium, and, when separated by
maceration or putrefaction, presents impressions corresponding exactly
with the papillary or other eminences, and the furrows or depressions
of the true skin; the more prominent inequalities of the latter are
marked also on the outer surface of the cuticle, but less accurately.
Fine tubular prolongations of the cuticle sink down into the ducts of
the sweat glands, and are often partially drawn out from their recesses
when the cuticle is detached, appearing then like threads proceeding
from its under surface.

Chemical composition—The cuticle consists Bgrinciplall}' of a substance peculiar
to the epithelial and homy tissues, and named keratin.  This horny matter is in-
soluble in water at ordinary temperatures, and insoluble in alcohol. 1t is soluble
in the caustic alkalies. In composition, it is analogous to the albuminoid prinei-
ples, but with a somewhat larger proportion of oxygen; like these, it contains
sulphur. Besides keratin, the epidermis yields, on analysis, a small amount of
fat, with salts, and traces of the oxides of iron and manganese. The tissue of
the cuticle readily imbibes water, by which it is rendered soft, thick, and opaque,
but it speedily dries again, and recovers its usnal characters.

The true skin, cutis vera, derma, or corium, is a sentient and vas-
cular texture. It is covered and defended, as already explained, by
the insensible and non-vascular cuticle, and is attached to the parts
beneath by a layer of cellular tissue, named “ subcutaneous,” which,
excepling in a few parts, contains fat, and has therefore been called
also the  panniculus adiposus.” The connexion is in many parts loose
and movable, in others close and firm, as in the palmar surface of the
hand and the sole of the foot, where the skin is fixed to the subjacent
fascia by numerous stout fibrous bands, the space between being filled
with a firm padding of fat. In some reiinns of the body the skin is
moved by muscular fibres, which, as in the case of the orbicular mus-
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INTERNAL STRUCTURE OF MEDULLA OBLONGATA. 993

part of the gray matter at the back of the medulla, forms special de-
posits or nuclei, connected with the roots of the spinal accessory,
vagus, glosso-pharyngeal and hypoglossal nerves. Of these nuclei,
the first or lowest is concealed in the substance of the medulla ; whilst
those which are situated higher up gradually appear as small triangular
eminences, in the floor of the fourth ventricle, near the point of the cala-
mus scriptorius.—See fig. 330, in which v’ shows the position of the
nucleus for the spinal accessory, i that for the vagus, e that for the
glosso-pharyngeal, and ¢ that for the hypoglossal nerve. The first
aucleus is that for the spinal -accessory nerve. It reaches some way
down in the cord, and then appears, on a transverse.section, like a

[Fig. 340.

Transverse section of the medulla oblongata through the lower third of the olivary bodies.
{From Siilling.) Magnified 4 diameters,

@. Anterior fissure, & Fissure of the calamus scriptoriua, o Raphé. 4. Anterior columns.
e. Lateral columns. f. Posterior columns. g. Nucleus of the hypoglossal nerve, containing
large vesicles. A, Nucleus of the vagus nerve. i, 1 Gelatinous subsianee, &, k. Roos of the
vagus nerve, L Roois of the hypoglossal, ur ninth nerve, m. A thick bundle of white longi-
tudinal fibres connected with the root of the vagus. = Sofl column (Zartstrang, Stilling). 0.
Wedge-like column (Keelstrang, Stilling). p. Transverse and arciform fibres. ¢. Nucleus of
the olivary bodies, r. The large nucleus of the pyramid. s, 5, 2 The small nuclei of the pyra-
mid. w. A mass of gray substance near the nucleus of the olives (Oliven- Nebenkern). uw, q, r, are
traversed by numerous fibres passing in a transverse semicircular direction. v, w. Arciform fibres.
z. Gray fibres—T. & B.]

lateral process extending from the gray crescent between its anterior
and posterior horns, and from it the slender and straggling roots
of the nerve run outwards to the surface; as it extends upwards, it
approaches the middle and hackE {];;ﬂl'l of the medulla oblongata, v'.


















INTERNAL STRUCTURE OF CEREBRUM. 230

2. The transverse, commissural or connecting fibres of the cerebrum
include the following sets :—

a. The cross fibres of the corpus callosum, fig. 343, g¢.—These are
more numerous at each end of the corpus callosum than in the middle,
and form the thickest mass behind. Passing laterally into the sub-
stance of the hemispheres, some are directed upwards, whilst others
spread outwards on the roof of the lateral ventricles, forming there
what is named the tapetum, s. Having next intersected the pedun-
cular radiating fibres at y y, they
then spread out into the hemi-
spheres, reaching the gray matter
of the convolutions.

b. The anterior commissure, fig.
344, x.—This is a round bundle of
white fibres, seen in the fore part
of the third ventricle, from which
it passes laterally into the corpora
striata, and bending backwards,
extends a long way in the hemi-
spheres, reaching into the middle
lobe on each side.

c. The posterior commissure,
also situated in the third ventricle,
runs through the optic thalami,
and is soon lost in the substance
of the hemispheres in that situa-
tion.

3. The third svstem of fibres in
the cerebrum, the longitudinal or
collateral, may be comprehended
under the following heads.

a. The forniz, fig. 845, L. —

Fig. 344,

Under surface of left hemisphere dissected.

This forms a longitudinal bundle
on each side, which, as already
mentioned, might be described as
commencing in the thalamus, #,
near its anterior tuberecle. It then
descends to the corpus albicans,
7, of 11s own side, turns round in
that eminence, and ascending to
form the anterior pillar, {, may
thence be traced backwards in

—(After Mayo.) a. Anterior, and a', posterior
part of fillet of corpus callosum. &, g. Seetion
of cerebral peduncle. . Tegmentum. g.
Crust, separated by locus niger. ¢. Fibres
muhinﬁ‘ m back of corpus eallosum to pos-
terior lobe, e. Fasciculus uncinatus, connect-
ing anterior and middle lobes, across the Syl-
vian fissure. fﬂ;cTrmvm fibres from corpus
callosum. I k of thalamus. m. Corpus
albicans. g. Corpus callosum. r. Radiating
fibres of hemisphere, 1. Anterior pillar of for-
nix. v Collateral fibres of convolutions. =
Anterior commissure. 2. Part of optic tract,

conjunction with that of the opposite side, until it separates posteri-
orly, where it spreads out in part upen the pes hippocampi in the de-
scending cornu of the lateral ventricle, and is prolonged as the corpus
fimbriatum nearly to the point of the middle lobe.

b, c. ‘The white fibres constituting the t@nia semicircularis, fig. 333,
s, and those of the peduncles of the pineal gland, fig. 336, P, may per-
haps be regarded as accessories to the fornix. El‘hE].r both join its
anterior pillars in front. Behind, the tenia is lost on the back of the






















































































































































































































































LUMBAR PLEXUS. 2921

The upper branch runs, together with the gluteal artery, along the origin of the
gluteus minimus, and is lost in it, and in the glutens medins. The lower branch
crosses over the middle of the gluteus minimus, between it and the gluteus me-
dius, and having supplied filaments to both these muscles, is continued forwards,
and terminates in the tensor muscle of the fascia lata.

LUMBAR FLEXUS.

The lumbar plexus is formed
by the connexion of the ante-
rior divisions of the four upper
lumbar nerves. It is placed
in the substance of the psoas
muscle, in front of the trans-
verse processes of the corre-
sponding vertebrz. Above, the
plexus is narrow, and is some-
times connected with the last
dorsal nerve by a small fila-
ment named dorsi-lumbar ; be-
low it is wider, and is joined
to the sacral plexus by means
of the lumbo-sacral nerve.

The arrangement of the nerves
constituting the plexus, and the
mode of origin of its several
branches, may be thus stated :—
The first nerve gives off the ilio-
hy stric and ilio-inguinal nerves,
and send: downwards a commun-
cating branch to the second nerve.
The second furnishes the genito-
crural and external cutaneous
nerves, and gives a connecting
branch to the third nerve. From

the third nerve, besides the de- i
. The lumbar plexus and its branches (slightly al-
iceur]i;lg branch dtP the fmflrl::ﬁglu tered from S{:hn??gl}. a. Last rib, & Qoadratos lum-
ranchnes proceed: one o ¢ borum muscle, ¢ Oblique and transverse muscles,
the larger, forms part of the ante- cut near the crest of the ilium. d. Os pubis. e Ad-
rior erural nerve; the other, a part ductor brevis muscle. f. Pectinevs. g. Adductor
of the obturator nerve. The fourth longus. 1. Ilio-hypogastric branch. 2, Iliodinguinal.

: xternal cutaneous branch. 4. Anterior croral
nerve sends two hmnches? which nerve. 9. Aceessory obturator. 6. Obturator nerve.

serve to complete the obturator and 5 Genito-cruml nerve divided into two at its origin
anterior crural nerves, and a con- from the plexus. 8. Gangliated cord of the sympa-
neeting branch to the fifih nerve. thetic nerve.

The fifth, with the cunnecimE .

branch just mentioned, is the lnmbo-sacral nerve already described.

The branches of this plexus form two sets, which are distributed,
one to the lower part of the wall of the abdomen, the other to the fore
part and inner side of the lower limb. Among the former set are the
ilio-hypogastric and the ilio-inguinal nerve, and part of the genito-
erural : and to the latter belong the remaining part of the genito-crural
nerve, the external cutaneous, the obturator, and the anterior crural

nerves.











































































346 GREAT SPLANCHNIC NERVE.

Connexion with the spinal nerves.—The
branches of connexion between the spinal
nerves and the ganglia of the sympathe-
tic, fig. 374, are usually two in number
for each ganglion.

Fig. 374.

BRANCHES OF THE GANGLIA.

The branches furnished by the first siz
ganglia, fig. 374, are much smaller than
those of the lower six, and are distributed
in a great measure to the thoracic aorta,
the vertebre, and ligaments. One or two
branches enter the posterior pulmonary
plexus.*

The branches furnished by the lower
siz ganglia unite into cords, which pass
from the thorax to the abdomen, and join
plexuses in the latter cavity. The cords
referred to are three in number on each
side, are named ¢ splanchnic,” and are
distingnished as the great, the small, and
the smallest splanchnic nerve.t They

A'véproéentaiion of the"genglia oft 9SCUT in the thorax in the order in whjﬂh
the tympathetic in the chest; (the they are here mentioned, the largest being
B e o o s oo fran. at the same time highest, and the smallest

part of a plate in Mr. Swan's work. lower than the rest.
a. Aorta. b First rib. ¢, Eleventh

rib. 1. First thoracic ganglion. 2, :
- e E“g"mﬂ % i The Great Splanchnic Nerve.

Splaooile "ﬂ?ﬂm’;lﬁﬁ*’i};ﬂ:ﬂm This nerve or cord, fig. 374, appears
nerve. 6. Part of the brachial plexus, at first sight to be formed by roots supplied

by the thoracic ganglia from the sixth or
seventh to the tenth inclusive; but, by examination after immersion
in acetic or diluted nitric acid, small filaments may be traced upwards
as far as the third ganglion, or even, according to Mr. Beck, as far as
the first.

Gradt;ta]ly augmented by the successive addition of the several roots,
the cord descends obliquely inwards over the bodies of the dorsal
vertebrz ; and, after perforating the crus of the diaphragm, (the point
at which it passes through the muscle varying in diflferent cases,)

* Mr. S8wan represents branches of the second, third, and fourth ganglia as united in a
plexus (which he names thoracic) on the bodies of the vertebre. Offsets from the plexus
are mentioned by this anatomist as entering the pulmonary and cardiac plexuses, while
gome are conlinued beneath the msophagus to the corresponding plexus on the opposite

[

+ Wrisherg noticed a fourth splanchnie nerve, which he found but eight times, though
he sought it in many bodies. proposed to call it the highest splanchnic nerve (nervus
splanchnicus supremus). It is described as formed by offsets from the cardiac nerves, and

rom the lower cervical, as well as some of the upper thoracic ganglia. Consult the * Ob-
gerv. Anatom. de Nerv, Viscerum particula prima,” p. 25, sect. iij. * De nervo sympathico
maximo.”

{ See a paper entitled “ On the Nerves of the Uterus, by J. 8. Beck, Esq.,” in the Philo-
sophical Transactions, Part 2, for 1846.

























































CILIARY PROCESSES, 265

gaid ; but is much more abundant on the inner surface of that tunie, where it
forms a continuous layer, which increases in thickness as it approaches the fore
part of the eye. It is covered by, and contained in a membrane of peculiar
structure (membrane of the pigment); and is composed of flat, hexagonal cells,
about the 1000th of an inch in diameter, each cell presenting the ap;iearance of
a central transparent point (nucleus), surrounded by a black margin. In albinoes
the colouring matter is deficient; but a central nucleus is still visible.

4. THE ANNULUS ALBIDUS. (CILIARY LIGAMENT.)

Annulus albidus (annulus cellulosus—Zinn ; ligamentum ciliare —
Winslow), fig. 379, 382.—This is a flat, circular, narrow band of
grayish-white substance, lying under the fore part of the sclerotic,
close behind the junction of that tunic with the cornea, and serving to
connect together several structures in its vicinity. In a transverse
section, this band presents a wedge-like form. The thicker margin,
directed forwards, assists in bounding the cavity of the aqueous
humour, and gives attachment to the circumference of the iris; the
posterior or thinner margin of the band is continuous with the fore
[;arl of the choroid, though it differs obviously from that membrane in

eing destitute of pigment, and much less freely supplied with vessels.
The greater part of the outer surface of the annulus albidus is only
loosely connected to the sclerotic by cellular membrane; but, just
behind the margin of the cornea, a firmer union is effected by neans of
a narrow ring of tough white fibres, to which the term ciliary ligament
is sometimes more particularly applied. (Krause.) In this situation,
and between the annulus, the cornea, and the selerotic, is inclosed a
small circular canal, named the canal of Fontana, or sinus circularis
iridis, fig. 382. The inner portion of the annulus, less distinctly
fibrous, is connected with the ciliary processes, and is traversed b
numerous branches of the ciliary nerves, which divide and commum-
cate with each other in ils substance before entering the iris.

5. CILIARY PROCESSES. (CORPUS CILIARE)

Whilst the outer cellular layer of
the choroid appears to blend with
the thin portion of the annulus cellu-
losus, the vascular elements of the
tunic, with the pigment in large
quantitv, extend inwards behind the
iris and in front of the vilreous
humour. Approaching the margin of
the crystalline lens, this prolonga-
tion of membrane is thrown into
about 60 or 70 radiated folds (cilia

ocesses), the aggregate ol whic
1s called the corpus ciliare, ﬁ%.
378,". 'The folds or ]}PDGEBSE_S, i The anterior segment of a transverse section
temallcljr Iunf aipd sl:tﬁrl, ahre highly of the globo of the eye. seen from within, 1.
vascular, and of a dee rown or e Sivie g ot the thres tnnics; sclero-
black colour. Each Eﬂii:ll'jf process *ﬁe?ﬁﬂd é;ﬁhiaﬂ?u!'l{.ﬁu:lﬁa';mhrﬁ
is .broafl and flattened 'behmd_ ( pars !I?h:':;fi;:; el ':g:;ﬂﬂs‘h;:l;'g I:::Thmﬂa.n iy
non plicata), fig. 378; but is l'l:fgi*nur border of the retina,.—W.)











































INNER WALL OF THE TYMPANUM. 379

tympanum furnishes an inner layer ; and between those two is the proper sub-
stance of the membrane, made up of fine, closely arranged fibres. The greater
number of the fibres radiate from near the centre to the cirenmference ; but within
these are circular fibres, which are more scattered and indistinet, except close to
the margin of the memf:mne. where they form a dense, almost ligamentous ring.
Concerning the precise nature of the fibres of the membrana tympani, anatomists

are not agreed *

Immediately in front of the ring of bone into which the membrana
tympani is inserted, a small fissure (fissura Glasseri) opens into the
glenoid cavity of the temporal bone. It lodges a little muscle or liga-
ment, which is inserted into the long process of the malleus. To the
inner side of this fissure is the opening of a small canal,t through
which the chorda tympani nerve escapes {rom the cavity of the tympa-
num and the skull.

Fig, 389,

A view of the inner wall of the tympanum, from Gordon (Engravings of the Skeleion, 1818).—
1. Openings of mastoid cells. 2. Fenestra ovalis. 3 Fenestra rotunda. 4. Promontory. &
Aqueduct of Fallopius, 6. Junetion of the canal for the chorda tympani with the aquedoct. 7.
Processus cochleariformis. 8. Canal of the tensor tympani. 9. Eustachian tube. 10. Orifice
of the carotid canal.

The inner wall of the tympanum, fig. 389, which is formed by the
outer surface of the internal ear, is very uneven, presenting severa ele-
vations and foramina. Near its upper part is an ovoid, or nearly kidney-
shaped opening (fenestra ovalis), fig. 389, and fig. 307, which leads
into the cavity of the vestibule. This opening, the long diameter of
which is transverse, with a slight inclination downwards in front, is
occupied in the recent state by the base of the stapes, and the annular
ligament connected with that process of bone. Above the fenestra
ovalis, and between it and the roof of the tympanum, is a transverse
ridge, which corresponds to part of a bony canal (agueduct of Fallo-

ius), containing the portio dura of the seventh nerve: below it is a
fz’lrger and more rounded elevation, which is cansed by the projection
outwards of the first turn of the cochlea. This projection is caf}ed the

omontory, or tuber cochlez ;* it is marked by several grooves, in
which lie the nerves of the tympanic plexus (see note, p. 284).

# Sir E. Home (Philosoph. Trans. vol. xe. p. 1, and cxiii. p. 23) and Meckel have
attempted to establish the fact of its muscularity ; but this conclusion has not met with the
coucurrence of other observers,

+ It is named, by Cruveilhier, the canal of Huguier. See his Anat. Deseript,, Paris,
1834, tom. iii. p. 506.
























































































































DEVELOPMENT OF THE TEETH. 419

of membrane (fig. 431, 4 and 5), are then
developed from the sides of each follicle,
their number and position being regulated,
it is said, by the form of the cutting edges
and tubercles of the intended teeth: the
incisor follicles (fig. 436,%*) having two
laminee (0), one external and one internal ;
the canine (%), three, of which two are
internal, and the molars (', ?) four or five
each.—The lips of the denial groove, as
well as the opercula, now begin (fig. 431,
6) to cohere over the follicles from behind
forwards, the terior lip being very
much thickened ; the groove itself is thus :
gradually obliterated (7), the follicles are  An enlarged view of the upper jaw
converted into closed sacs (s), and the 2nd Belate ofa fiutus at about tho four-
saccular stage of the milk teeth is thus stage of the development of the milk
completed about the end of the fifteenth teeth. The ten follicles, each contain-
week. Certain lunated depressions (5, ' o] Dy

6, ¢, also fig. 436, c), which are formed one behind each of the milk
follicles about the fourteenth week, escape the general adhesion of the
lips of the groove. From these depressions, as will be afterwards de-
seribed, the sacs of the ten anterior permanent teeth are subsequently
developed.

The dental sacs (fig. 431, 7 s), thus formed by the closure of the
follicles, continue to enlarge, as well as their contained papille ( p).
The walls of the sacs, which soon begin to thicken, consist D‘F an outer
fibro-cellular membrane, and an internal highly vascular layer, lined
by epitheliom; their blood-vessels are derived partly from the dental
arteries which course along the base of the sacs, and partly from those
of the gums.

The papille, now the dental pulps, adhere by a wide base to the
bottom of the sacs, and, having acquired a perfect resemblance to the
crowns of the future teeth, the formation of the hard substance com-
mences in them. This process begins very early, and by the end of
the fourth month of feetal life, thin s%elis or caps of dentine are found
on all the pulps of the milk teeth, and a little later on that of the first
permanent molar. The mode in which it proceeds, taking a canine
tooth as an example, may be stated as follows: a thin osseous shell or
cap of dentine apgears on the point of the pulp; this increases in
extent by a growth around its edges, and in thickness by a similar
formation in its interior, the latter taking place at the expense of the
substance of the pulp itself, which accordingly decreases in proportion.
This growth of lEe tooth continues until the crown is completed of its
proper width, and then the pulp undergogs a eonstriction at its base to
form the cervix of the tooth. From that time the pulp elongates and
continues to become narrower, so as to construct the fang (10, 11).
During the whole period, another process has been going on, by which
the outer surface of the crown is covered with the enamel. This
substance is formed from a thickened portion of the parietes of the











































- MUSCLES OF THE TONGUE. 433

ducts of several of these glands open. Other small glands are found
also beneath the mucous membrane of the borders of the tongue.
There is, in particular, a small aroup of these glands on the under
surface of the tongue near the apex. They are there aggregated iuto
a little oblong mass, out of which several ducts proceed and open
separately on the mucous membrane. This little gland, or group of
glands, was pointed out by Blandin, and has been more lately described
and figured E_v Nuhn.

The substance of the tongue is chiefly composed of muscular fibres,
running in different but determinate directions; hence the variety
and regularity of its movements, and its numerous changes of form.
Many of the contractile fibres of the tongue belong to muscles which
enter at its base and under surface, and attach it to other parts: these,
which have been already enumerated, are called the extrinsic muscles
of the tongue, and have been elsewhere described (vol. i. pp. 3534,
and 366). Other bands of fibres constitute the intrinsic or proper
muscles, and are arranged in two principal longitudinal layers, with
a large intervening mass of transverse fibres.

The first, superior, or suﬁerﬁcmi longitudinal layer, named lingualis
superficialis, is placed on the upper surface of the tongue, immediatel
beneath the mucous membrane, and is traceable from the apex of the
organ hackwards to the hyoid bone. The individual fibres do not
run the whole of this distance, but are attached at intervals to the
submucous and glandular tissues. The entire layer becomes thinner
towards the base of the tongue, near which it is overlapped at the sides
by a thin plane of oblique or nearly transverse fibres derived from the
palato-glossus and F:iyﬂ-glﬁssus muscles.

The inferior or deep longitudinal layer of muscular fibres, placed
at the under surface of the tongue, is the lingualis muscle, properly so
called, of Douglas, Albinus, and other anatomists, and is somelimes
described as the lingualis inferior. It consists of a rounded muscular
band, extending along the under surface of the tongue from base to
apex, and lying outside the genio-hyo-glossus, between that musele and
the hyo-glossus. Posteriorly, some of its fibres are lost in the sub-
stance of the tongue, and others reach the hyoid bone. In front, having
first been joined, at the anterior border of the hyo-glossus muscle, b
fibres from the stylo-glossus, it is prolonged beneath the border of the
tongue as far as its point.

The transverse muscular fibres of the tongue (lingualis transversus)
form together with the intermixed fat a considerable part of its sub-
stance. They are found in the interval between the upper and lower
longitudinal muscles, and they intersect extensively with the other
muscular fibres. Passing across each way from the median plane of
the tongue, they reach its dorsum and borders; and they are con-
sidered by some anatomists to take a distinct origin from a median
fibrous partition to be presently described. In proceeding outward
from the middle line, these transverse fibres have also an inclination
upwards, so that they form a series of curves, having the concavity
turned upwards. Other transverse fibres, according to Theile, arise
from the hyoid bone, between the attachment of the two genio-hyo-glossi

VOL. 1L 37






THE SOFT PALATE. 435

~ mouth, which adhere intimately together. The mucous membrane,
which is continuous with that of the gums, is thick, dense, rather pale,
and much corrugated, especially in front and at the sides; but is

Fig. 444.

Median section of the nose, mouth, pharynx, and larynx.—a. Septom of the nose ; below it,
i the section of the hard palate. & The tongue. c Section of velam pendulum palati. 4, d.
Lips. u. Uwula. r. Anterior arch or pillar of fauces. i Posterior arch, ¢ Tonsil. p. Pha-
rynx. k. Hyoid bone. k. Thyroid cartila n. Cricoid carnlage. s Epiglottie. v Gloins,
1. Posterior opening of nares. . 3. lsthmus laucium. 4. Superior opening of larynz. &
into esophagus. 6. Mouth of right Eustachian tube,

smoother, thinner, and of a deeper colour behind. Along the middle
line is a ridge or raphé, ending in front in a small eminence, which
corresponds with the lower opening of the anterior palatine canal, and
receives the terminal filaments of the naso-palatine and anterior palatine
nerves. The membrane of the hard palate is provided with many
muciparous glands, which form a continuous layer between the mem-
brane and the bone, and it is covered with a squamous epithelium.
The soft palate (velum pendulum palati: ¢) is formed of mucous
membrane enclosing muscular fibres and numerous glands. It con-
stitutes an incomplete and movable partition between the mouth
and the pharynx. It is attached to the posterior border of the
hard palate, the membranous portion of which is thus continued
obliquely downwards and backwards. At the sides, the soft palate is
also connected with the lining membrane of the mouth and pharynx.
Its lower border is free, and %1&5 depending from its middra a red
conical process called the wwvula, u. From the base of the uvula, on
each side, the free margin of the velum forms two arched folds, which
pass outwards and ‘then downwards, one behind the other. These
are the anterior and posterior arches of the palate. The anterior
arches, r, run downwards and forwards to the sides of the tongue









































































































470 SPHINCTER ANL .

The lower end of the rectum and the margin of the anus are, more-
over, embraced by certain museles, which serve to support the bowel,
and to close its anal orifice. These muscles, proceeding from within
outwards, are, the internal sphincter, the levatores ani (with which we
may associate the coceygei), and, lastly the external sphincter ani.

The internal sphincter muscle (sphincter ani internus) is a muscu-
lar ring or rather belt, surrounding the lower part of the rectum, an
inch above the anus, and extending over about half an inch of the in-
testine. It is two lines thick, and is paler than the external sphincter.
Its fibres are continuous above with the circular muscular fibres of the
rectum, and, indeed, it consists merely of those fibres more numerously
developed than elsewhere, and prolonged down further than the exter-
nal longitudinal fibres. Opposite to the internal sphincter, the mucous
membrane of the rectum is elevated into a ring.

The external sphincter (figs.
Fig. 460. 460, e, 478, h; sphincter ani
externus) is a flat oval muscle,
placed immediately beneath the
skin surrounding the margin of
the anus. It iselliptical in form,
being about an inch wide oppo-
site to the anus, and becoming
narrow at ils posterior and
anterior extremities, which are
between three and four inches
apart, and are fixed, one tlo
the coccyx, and the other to
the middle point of the peri-
neum.
- Posteriorly, it is attached to
Muscles of the perinal region. _(Santorini.)—1. the tip and back of the COCCYX,
Ramus of ischium.—2. Coccyx. 3. Ischial spine {ﬁg 460,%) b}, means of a nar-

and tuberosity. 4. Side of sacrum. b & Bulbo- :
cavernosus, of accelerator urinw. c, ¢, Ischio-caver- Tow bundle of tendinous fibres ;

nosus, or erector penia. d, d. Transversi perinei, : . g
S Tal SrAtrtar haan S prare) Porium) whilst, anteriorly, in front of the

Levatores ani. ». Layer of fascin covering levator anus, about midway between
Placed beteaths the central fibrous structure of ihe LAt orifice and the bulb of the
perineum, E{E[Er?:l (in the ml?le), it becun;i&s
ended, (near the probe in fig.
460,) through the medium of a common ﬁbro(us struclu?e, with tlge
transverse muscles of the perinwum, (d,) and with the muscles em-
bracing the urethral bulb, (6, ) In the female, the anterior extre-
mity of the external sphincter unites with the constrictor vulve and
the transversi perin®i muscles. The intermediate and wider portion
of the sphincter is disposed like other orbicular muscles, and is com-
posed of fleshy bundles, which embrace the intestine and intersect
each other, or unite in a commissure before and behind it.
The lower or external surface of this muscle is covered only by the
skin; the upper or internal surface is in contact with the paler fibres

constituting the internal sphincter, and also with some cellular tissue


































HEPATIC VEINS. 481

small veins proceeding from the centre of the lobules are named the
intralobular veins (b) and those on which the lobules rest, the sub-
lobular veins. If one of these sublobular veins be opened, the
bases of the lobules (4) may be seen through the coats of the vein,
which are here very thin, forming a tessellated appearance, each little
polygonal space representing the base of a lobule, and having in its
centre a small spot, which is the mouth of the intralobular vein.
When divided in the direction of a sublobular vein, the attached
lobules present a foliated appearance, for that part of their surface
which is not in contact with the vein is itself slightly lobulated or
developed into blunt processes. Cut in a transverse direction, they
present a polyhedral form. (Fig. 463.)

The hepatic veins, which may now be traced, commence in the
centre of each lobule by the union of its capillary vessels into a single
independent intralobular vein. (Fig. 464,) These minute intra-
lobular veins, (fiz. 462, b) open at once into the sides of the sub-
jacent sublobular veins. The sublobular veins are of various sizes,
and anastomose together. Uniting into larger and larger vessels, they
end at length in another kind of hepatic venous trunks (H), which
receive no intralobular veins. Lasily, these venous trunks, con-
verging towards the posterior border of the liver, and receiving in
their course other small sublobular veins, terminate in the vena cava,
at the bottom of the fossa already described. In this course, the
hepatic veins and their successive ramifications are unaccompanied
by any other vessel. Their
coals are extremely thin; the Fig. 463.
sublobular branches adhere im-
mediately to the lobules, and
even the larger trunks have but
a very slight cellular invest-
ment, which connects them to
the substance of the liver.
Hence the divided endsof these
veins are seen upon a section
of the liver as simple open ori-
fices, surrounded closely by the
golid substance of the gland
@, 1
2. The vena portz and hepatic
artery,which, together with the
biliary ducts, enter the liver at
the transverse fissure, have a
totally different course, ar-
rangement, and distribution
from those Di: the hEPaHG R Section of a portal canal and portal vein lying in
Within the liver the branches it, in company with the hepatic arlery nm{ duct,
of these three vessels lie to- (Kisman) x Brnchof sene porie sunted i, 2
gether in certain canals, called The large orifices spening into the porial vein are the

i : _ mouths of the vaginal beanches, b Orifices of inter-
ortal canals, which are tubu lobular veins arising at onee from the large vein. A.

ar passages formed in the Hepatic artery. D. Hepatic duct.
VOL. 1L 41































































































































































































































THE CLITORIS. 555

with a membranous fold, analogous
to the prepuce. There is a small
suspensory ligament (fig. 491), like
that of the penis; and the two ischio-
cavernous muscles, here named erec-
tores clitoridis, have the same con-
nexions as in the male, being inserted
into the crura of the corpora caver-
nosa.

From the glans and preputial co-
vering of the clitoris two narrow
folds of mucous membrane, in form
not unlike a cock’s comb, descend
obliquely outwards for about an inch
and a half, one on each side of the
entrance of the vagina. These are
the nymphe (labia interna v. minora).
Their inner surface is continuous
with that of the vagina; the external 1iieral view of the erectile structares of

insensibly E‘asses into that of the labia the external organs of generation in the

. . 1 [
majora. - They contain vessels (fig. huing removed (Kobeliya. Bulbos vest

4’91, g} between the lamin= of tegu- buli. & Plexus of u:m Ir_mm_ﬂl pars inw;-r
mentary membrane, but, according TE, & Clivect the cltors £ Body o
to Kobelt, no erectile plexus; indeed of cliworis. m. Vulva. s Right gland of
they would seem to correspond to Pertheline.

the cutaneous covering of the male urethra (supposed to be split open),
whilst the erectile structure corresponding to the bulb and spongy
body (supposed to be in two halves) lies deeper, as will be presently
explained.

Front view of the erectile structures of the external organs of generation in the female.—a.
Bulbus vestibuli. & Sphincter vagine muscle. e, e ‘-?en!.ruumple:ua. or pars intermedia,  f.
Glans of the clitoris. g. Connecting veins. A Dorsal vein of the clitoris. & Vemns going
beneath pubes. I ‘The obturaior vein.






THE VAGINA. 557

but have been more recenily noticed by Taylor and Guthrie, and
particularly described and figured by Iéll}ﬁlt. They are named by
the latter bulbi vestibuli, (plexis retiformes, De Graaf; erura clitoridis
interna, Swammerdam; corpora cavernosa, Santorini; semi-bulbs,
Taylor,) and are considered by that observer to be analogous to the
bulb of the urethra in the male, which it will be remembered presents
traces of a median division. In front of the bipartite bulb of the
vestibule, is a smaller plexus on each side (fig. 490, ¢, fig. 491, e ¢),
the vessels of which are directly continuous with those of the bulbus
vestibuli behind, and of the glans clitoridis before. This is the pars
intermedia of Kobelt, and is regarded by him as the analogue of the
Eart of the male corpus spongiosum urethr& which succeeds the

ulb: it receives large veins coming direct from the nymphze.

Vessels.—The outermost parts of the vulva are supplied by the
superficial pudendal arteries; the deeper parts and all the erectile
tissues receive branches from the internal pudic arteries, as in the
male. The veins also in a great measure correspond : there is a vena
dorsalis clitoridis (&), receiving branches from the glans and other
parts as in the male; the veins of the bulbus vestibuli pass backwards
into the vaginal plexuses, and communicate also with the obturator
veins (/) ; above, they communicate with the veins of the pars inter-
media, those of the corpora cavernosa and of the glans of the clitoris,
and also with the vena dorsalis. The lymwphatics accompany the
blood-vessels.

JNerves.—Besides sympathetic branches, which descend along the
arteries, especially for the erectile tissues, there are other nerves pro-
ceeding from the lumbar and sacral plexuses; those from the former
being the branches of the genito-crural (p. 323), and those from the
latter, of the inferior pudendal and internal pudic nerves (p. 331),
which last sends comparatively large branches to the clitoris.

THE VAGINA:

The vagina is a membranous and dilatable tube, extending from the
vulva to the uterus, the neck of which is embraced by it. [t rests
below and behind on the rectum, supports the bladder and urethra in
front, and is enclosed between the levatores ani muscles at the sides.
Its direction is oblique from below vpwards and backwards, in which
course it is also slightly curved, the concavity of the curve being
turned vpwards and forwards. The axis of the vagina corresponds,
therefore, first, with that of the outlet of the pelvis, and higher up with
that of the pelvic cavity. In consequence of being thus curved, its
length will be found greater if measured along the lower than along
the upper wall, being in the latter situation about four inches, while in
the former it amounts to five or six. Each end of the vagina is some-
what narrower than the middle part: the lower, which is continuous
with the vulva, is the narrowest part, and has its long diameter from
before backwards ; the middle part is the widest from side to side,
being flattened from before backwards, so that its anterior and pos-
terior walls are ordinarily in contact with each other; at its vpper
end it is rounded, and expands to receive the vaginal portion of the

47%






















































MAMMARY GLANDS. 575

muscle, and is connected to it by a layer of cellular tissue. The
thickest part of the gland is near the centre, opposite the nipple, but
the full and even form of the breasts depends chiefly on the presence
of a large quantity of fat, which lies beneath the skin, covers the sub-
stance of the gland, and penetrates the intervals between its lobes and
lobules. This fatty tissue, which is of a bright yellow tinge and rather
firm, is divided into lobulated masses by numeérous lamin of fibrous
or very dense cellular tissue, which are connected with the skin on
the one hand, and on the other with the firm cellular investment of
the gland itself, and that is connected behind by similar laminz with
the cellular membrane covering the pectoral muscle : these laminae
serve to support the gland. Beneath the areola and the nipple there
is no fat, but merely the firm cellular tissue and vessels surrounding
the lactiferous ducts.
Structure.—The mammary gland consists of a number of distinet
landular masses or lobes, ‘each having a separate excretory duct,
Eeld together by a very firm intervening fibrous or cellular tissue, and -
having some adipose tissue penetrating between them. Each of these
divisions of the gland is again subdivided into smaller lobes, and these
again into smaller and smaller lobules, which are flattened or de-
pressed, and held together by cellular tissue, blood-vessels, and ducts.
The substance of the lobules, especially as contrasted with the adja-
cent fat, is of a pale reddish cream-colour, and is rather firm. It is
composed princiﬂall}r of the vesicular commencements of the lactife-
rous ducts, which appear like clusters of minute rounded cells, having
a diameler from ten to thirty times as great as that of the capillary
vessels by which they are surrounded. These cells open into the
smallest branched ducts, which, uniting together to form larger and
larger ones, finally end in the single excretory canal corresponding to
one of the chief subdivisions of the gland. ~ The canals proceeding
thus from the principal lobes composing the gland, are named the
galactophorous ducts, and are fifieen to twenty in number ; they con-
verge towards the areola, beneath which they become considerably
dilated, especially during lactation, so as to form sacs or sinuses (wo
or even three lines wide, which serve as temporary though small re-
servoirs for the milk. At the base of the nipple all these ducts, again
reduced in size, are assembled together, those in the centre being the
largest, and then proceed side by side, surrounded by cellular tissue
and vessels, and without communicating with each other, to the sum-
mit of the mamilla, where they open by separate orifices, which are
seated in little depressions, and are smaller than the ducts to which
they respectively belong. According to Pappenheim, the walls of the
ducts are composed of cellular tissue, and of longitudinal and trans-
verse elastic filaments. The mucous membrane is continuous with
the common integument at the orifices of the ducts; its epithelium is
scaly or tessellated, and in the smallest ducts and their ultimate vesicles
consists of cells having a diameter very little exceeding that of their
nucleus.
Blood-vessels and nerves.—The arteries which su?]p]y the mammary
glands are the long thoracic and some other branches of the axillary
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artery runs along the inner side of the internal abdominal ring—close
to the edge of the aperture (fig. 501), or at a short interval from it.
The vessels of the spermatic cord are therefore near to the epigastric
artery; and the vas deferens, in turning from the ring into the pelvis,
may be said to hook round it.

he Inguinal Canal.—This, the channel by which the spermatic
cord passes through the abdominal muscles to the testis, begins at the
internal abdominal ring, and ends at the external one. It is oblique in
its direction, being parallel with and immediately above the inner half
of Poupart’s ligament; and it measures two inches in length. In front,
the canal is bounded by the aponeurosis of the external oblique muscle
in its whole length, and at the outer end by the fleshy part of the
internal oblique also; behind it is the fascia transversalis, together
with, towards the inner end, the conjoined tendon of the two deeper
abdominal muscles. Below, the canal is supported by the broad
surface of Poupart’s ligament, which separates it from the sheath of
the large blood-vessels descending to the thigh, and from the femoral
canal at the inner side of those vessels.

The spermatic cord, which occupies the inguinal canal, is composed
of the arteries, veins, lymphatics, nerves, and excretory duct (vas
deferens) of the tesiis, together with a quantity ol loose cellular
membrane mixed up with those parts. The direction of the vessels
just enumerated requires notice. The artery and vein incline ontwards
from the lumbar part of the vertebral column to reach the internal
abdominal ring, where, after being joined by the vas deferens as it
emerges from the pelvis, they change their course, inclining inwards
along the inguinal canal; at the end of which they become vertical.
There are thus repeated alterations in the direction of the vessels;
and while at the beginning and ending all are close to the middle line
of the body, thev are considerably removed from that point where
they come together to emerge from the abdominal cavity.

The coverings given from the constituent parts of the abdominal
wall to the spermatic cord and the testis, namely, the cremasteric
muscular fibres, with the two layers of fascia between which those
fibres are placed (the infundibuliform and spermatic fasciz), are very
thin in the:r natural state; but they may be readily distinguished in a
surgical operation from the investing superficial fascia, by their com-
parative density and the absence of fat. :

In order to examine the peritoneum at the groin it will be best to
divide that membrane with the abdominal muscles by two incisions
drawn from the umbilicus—one to the ilium, the other to the pubes.
The flap thus formed being held somewhat outwards, and kept tense,
a favourable view will be obtained of the two foss® (inguinal fosse or
pouches) with the intervening -.':r_ﬂscentic fuld: ; This fold is ﬁ?rmed by
the cord remaining from the obliterated umbilical artery, which being
shorter than the outer surface of the serous sac, projects it inwards;
and as the length of the cord differs in different cases, so likewise does
the size and prominence of the pl’:l‘ltﬂﬂ&ﬂ:l fold vary accordingly.

The lowest part of the outer fossa will be generally found opposite
to the entrance into the internal abdominal ring and the femoral ring,
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the external abdominal ring ;
and at this point the two forms
of hernia, if they coexisted, £
would come together. At the %\
part of the abdominal wall (¥
through which the direct ingui-
nal hernia finds its way, there
is recognised on its posterior
aspect a triangular interval, the
sides of whicg are formed by
the epigastric artery and the
margin of the rectus muscle, the
base by Poupart’s ligament (fig.
501). Itis commonly named the
triangle of Hesselbach. Through
this space the hernia is protruded,
carrying before it a sac from the
internal fossa of the peritoneum ;
and it is in general forced on- .

wards directly into the external , . o0 hdomen and of

abdominal ring. the pelvis is here seen on the posterior aspect, the

= x im 08 innominatum of the left side with the soft
The coverings ‘of this hernia, 2 nominatum of the 16t side with the sof}

taking them in the order in from the rest of the body.—l. Symphysis of
: - pubes. 1'. Horizontal branch of same, Irre-
w_hu:h the-? i SUGEEES.WEIF 55 gular surface of the ilinm which has been sepa-
plied 10 the protruded viscus, are rated Jrom_the sicrum.” 3. Spine of schium.
ket P 4. Tuberosit game, & Obturator internos,

the fU"ﬂwmg : The pETltUﬂEﬂ] G. Hectos, Eﬂerﬂd with an elongaiion from
sac and the cellular membrane 7 Fascia lmlnwarmtiu. 8. Fascia iliaca m'lrelrliug
B - ja iliacos muscle. 9. Psons magnus cut. 10, Iliac
which adheres to it, the fascia artery. 1. Tlia vein. 13 Epgaic aiery and 1
transversalis, the tendon common wo “sccompanying veins. 13. Vessels of sper-

; 5 matic cord, entering the abdominal wall at the
to the internal oblique and trans. matic ¢ g, Thio ring wissily 11l saseiok xesli

verse muscles (ﬁg' 502}* and the size. 14.T'wo obturator veins. 15. The obliterated
intercolumnar (external sperma- m:ﬂ:ﬁ:lﬁlﬁ;{hm'ﬂ:l?ne:“rdé‘;nw::i“m T
tic) fascia derived from the mar- minal parietes in this situation.

gin of the external abdominal

ring, together with the superficial fascia and the integuments.

'&Vith respect to one of the structures enumerated, namely, the
common tendon of the two deeper muscles, considerable variety
exists as to its disposition in different cases. In place of being
covered by that tendon, (which my own observations lead me to
regard as the most frequent arrangement,) the hernia may be found
to pass through an opening in its fibres, or to escape beneath it (fig.
503). Cremasteric muscular fibres are met with (rarely, however)
upon this hernia. ‘

The spermatic cord is commonly placed behind the outer part of
the direct inguinal hernia, especially at the external abdominal ring
(figs. 502-3). It is here that the @wrma _a_nd the cord in most cases
first come together; and their relative position _results from the points
at which they respectively pass through the ring, the former being
upon the crista of the pubes, while the latter drops over the outer

pillar of the opening. The hernial sac is not, however, in this case
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OF THE PARTS CONCERNED IN FEMORAL HERNIA.

The hernia distinguished as « femoral” leaves the abdomen at: the
%:'uin, under the margin of the broad abdominal muscles, and upun
the horizontal branch of the pubes, immediately at the inner side of
the large femoral blood-vessels. After passing downwards, for a very
short space, about an inch or less, the hernia turns forwards to the
fore part of the thigh at the saphenous opening in the fascia lata ; and
when it has reached this point the swelling may be felt and seen.

The muscles of the abdomen, beneath the edge of which the femoral
hernia escapes, are represented by the aponeurotic band of the external
oblique musecle, which is commonly known as Poupart’s ligament, but
which, in connexion with the femoral hernia, is named the femoral or
crural arch. Extending from the anterior superior spine of the ilium
to the pubes, this band widens at its
inner end, and, inclining or folding Fig. 504.
backwards, is fixed to a part of the
pectineal line, as well as to the spine
of the pubic bone. The small trian-
gular portion attached to the pecti-
neal line (fig. 504) is known as Gim-
bernat’s ligament (Hey). The outer
edge of this part is concave and
sharp; with other structures, to be
presently described, it forms the
inner boundary of the aperture
through which the hernia descends.
The breadth and strength of Gimber-
nat’s ligament vary in different bodies,
and with its breadth varies the size
of the opening which receives the :
hernia. The innominate bone of the left side with,

The space comprised. between the 1. the femoral or crural arch; 2, Gimbernar's

Edment,

femoral arch and the excavated 2, 3
margin of the pelvis is occupied by the conjoined psoas and iliacus,
with the anterior erural ‘nerve between those muscles, and the external
iliac artery and vein at their inner side. Upon these structures the
fascia which lines the abdomen is so arranged as to close the cavity
against the escape of any part of the viscera, except at the iuner side
QF the blood-vessels. But the arrangement of the parts situated thus
deeply (towards the cavity of the abdomen) will be most conveniently
entered upon afier those nearer to the surface shall have been ex-
amined. To this examination we now proceed. _

The general disposition of the s:.:per_ﬁcrq.i'fﬂcm met wuhr on remov-
ing the common inlegument from the groin has been d_escnhed (vol. i

207). In connexion with the present subject, it will be enough to
mention the following facts. The deeper layer of this structure adheres
closely to the edge of the saphenous opening, and the careful removal
of it is necessary in order adequately to display that aperture. Whetﬂ
it masks the saphenous opening, the deep layer of the superficial fascia
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“ eribriform.”* This inner, wider part of the sheath it is that receives
the femoral hernia (fig. 505); and in connexion with the anatomical
description of that disease, it is designated the femoral canal. At its

Fig. 505. Fig. 506.

_Fig. 505. The femoral vessels of the lefi side, with their sheath laid open, and a small hernia
displayed.—1. The lower part ol the exiernal obligue muscle. 2. The anlerior superior spine
of the ilium. 3. lliacus muscle. 4. Sarteriva, 5, Pubic part of the fascia lata. 6 Femoral
ariery. 7. Femoral vein. 8 A small hernia.

Fig. 506. 'The groin of the right side dissected so as to display the deep femoral arch.—1. The
ouler part of the lemoral arch. 1% Part of the iendon of the external oblique muscle, inelndin
the femoral arch, and also the inner column of the external inguinal ring, projecting -.'hmugg
which is seen a portion of the spermatic cord cul. 2, The femaral areh at ils inseruon into the
spine of the pubes. The fibres outside the numeral are those of Gimbernat's liganment. 3 The
outer part nFllm femoral sheath. 4. The spermatic cord, afier having perforated the fascia
transversalis. 5. I'he deep femoral arch—its inner end where it is fixed w the pubes. 6. Tu-
ternal oblique musecle. 7. Transversalis. Beneath the lower edge of this muscle is seen the
transversalis fascia, which continues into the femoral sheath under the deep femoral arch. 8
Conjoined tendon of the internal ublique and transversalis muscles. 9. A band of tendinous
fibres directed upwards behind the external abdominal ring.

upper end the sheath of the vessels is continuous with the lining mem-
brane of the abdomen—with the fascia transversalis at its fore part
(fig. 499, 506), with the fascia iliaca behind.

hen the femoral artery is being removed, it will be found that a
bundle of fibres (fig. 506), springing from its under surface outside
the femoral vessels, extends across the fore part of the femoral sheath,
and, widening at its inner end, is fixed to the pecten of the pubes be-
hind Gimbernat's ligament. This tendinous band is known as the
deep femoral arch. Connected with the same part of the pubes is the
conjoined tendon of the internal oblique and transverse muscles (fig.
499). The tendon lies behind the atiachment of the deep lemoral
arch (fig. 506). In many cases the last-named structure is not
strongly marked; and it may be found to blend with the tendon

* The word *eribriform’ being applied to this part as well as to the layer of the super.
ficial fascia stretched across the saphenous opening, the two structures are distingnished
in the following manner :—the former is known as the eribriform portion of the sheath of

the vessels, while to the latter is assigned the name of eribriform fascia.
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