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420 THALAMI OPTICL,—THIRD VENTRICLE.

nections with the hippocampi. If the student examine its under sur-
face, he will perceive the lyra ahove described.

Beneath the fornix is the welum interpositum, a duplicature of pia
mater introduced into the interior of the brain, through the transverse
fissure. The velum is continuous at each side with the choroid plexus,
and contains in its inferior layer two large veins (the vene Galeni) which
receive the blood from the corpora striata and choroid plexuses, and
terminate posteriorly, after uniting into a single trunk, in the straight
sinus. Upon the under surface of the velum interpositum are two
fringe-like bodies, which project into the third ventricle. These are
the choroid plexuses of the third ventricle ; posteriorly these fringes en-
close the pineal gland.

If the velum interpositum be raised and turned back, an operation
which must be conducted with care, particularly at its posterior part
where it invests the pineal gland, the thalami optici and the cavity of
the third ventricle will be brought into view.

Traram opricr.—The thalami optici are two oblong, square-shaped
bodies, of a white colour superficially, inserted between the two di-
verging portions of the corpora striata. In the middle line a fissure
exists between them, which is called the #hird ventricle. Posteriorly
and inferiorly, they form the superior wall of the descending cornu,
and present two rounded elevations called corpus geniculatum exlternum
and infernum. The ecorpus geniculatum externum is the larger of
the two, and of a greyish colour; it is the principal origin of the
optic nerve. Anteriorly, the thalami are connected with the corpora
albicantia by means of two white bands, which appear to originate
in the white substance uniting the thalami to the corpora striata. Ex-
ternally they are in relation with the corpora striata and hemispheres.
In their interior the thalami are composed of white fibres mixed with
grey substance, They are essentially the inferior ganglia of the
cerebrum.

THiRD VENTRICLE.—The third ventricle is the fissure between the
two thalami optici. It is bounded above by the under surface of the
velum interpositum, from which are suspended the choroid plexuses of
the third ventricle. Its floor is formed by the grey substance of the
anterior termination of the corpus callosum, called lamina cinerea, the
tuber cinereum, corpora albicantia, and locus perforatus. Laferally itis
bounded by the thalami optici; anferiorly by the anterior commissure
and crura of the fornix; and posteriorly by the posterior commissure
and the iter a tertio ad quartum ventriculum, The third ventricle is
crossed by three commissures, anterior, middle, and posterior; and
between these are two spaces, called foramen commune anterius and
foramen commune posterius. ,

The Anterior commissure is a small rounded white cord, which enters
the corpus striatum at either side, and spreads out in the substance of
the hemispheres ; the middle, or soft commissure consists of grey matter,
which is continuous with the grey lining of the ventricle, it connects
the adjacent sides of the thalami optici ; the posterior commissure,
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476 SAPHENOUS NERVES.

are distributed to the integument of the middle and lower part of the
thigh and of the knee. The most eaternal of these nerves perforates
the upper part of the sartorius, communicates with the erural branch
of the genito-crural, divides into two branches at about the middle of
the thigh, and gives off numerous filaments to the anterior and outer
aspect of the limb as far as the patella, The infernal nerve perforates
the muscle at about its middle, pierces the fascia lata at the lower
third of the thigh, descends to the inner condyle, and curves forward
to the front of the knee, supplying the integnment by many filaments.
Besides these, another cutaneous branch derived from the muscular
twig to the vastus externus, is found on the outer side of the lower
third of the thigh.

The Muscular branches are several large twigs which are distributed
to the muscles of the anterior aspect of the thigh. One of these is
sent to the rectus; one, (which gives off a cutaneous twig to the outer
aspect of the thigh), to the vastus externus ; one to the crureus, and
one large and long branch to the vastus internus. From the two
latter, filaments are distributed to the periosteum and knee-joint.
The sartorius receives its supply of nerves from the cutaneous nerves
by which it is perforated,

The Branch to the femoral sheath is a small nerve which passes in-
wards to the sheath of the femoral vessels at the upper part of the
thigh, and divides into several filaments, which entwine with the fe-
moral and profunda vessels. Two of these filaments, one from the
front and the other from the posterior part of the sheath, unite to form
a small nerve which escapes from the saphenous opening, and passes
downwards with the saphenous vein. Other filaments are distributed
to the adductor muscles, and communicate with the long saphenous
nerve, 3

The Short saphenous nerve (n. cutaneus internus) inclines inwards
to the sheath of the femoral vessels, and divides into a superficial and
a deep branch. The superficial branch passes downwards along the
inner border of the sartorius muscle to the lower third of the thigh; it
then pierces the fascia lata, joins the internal saphenous vein, and.
accompanies that vessel to the knee-joint, where it terminates by
communicating with the long saphenous nerve. The desp branch
descends on the outer side of the sheath of the femoral vessels, and-
crosses the sheath at its lower part to a point opposite the termi-
nation of the femoral artery, where it divides into several filaments
which constitute a plexus by their communication with other nerves.
One of these filaments communicates with the descending branch of
the obturator nerve, another with the long saphenous nerve, and two
or three are distributed to the integument of the internal and posterior
aspect of the thigh.

The Long saphenous merve (n. cutaneus internus longus) inclines
inwards to the sheath of the femoral vessels, and entering the sheath,
accompanies the femoral artery to the aponeurotic canal formed by
adductor longus and vastus internus muscles. It then quits the
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480 GREAT 1SCHIATIC NERVE.

distributed. At the root of the penis this nerve gives off a cutaneous
branch which runs along the side of the organ, gives filaments to the
corpus cavernosum, and with its fellow of the opposite side supplies
the integument of the upper two-thirds of the penis and prepuce.

The Inferior or perincal merve pursues the course of the internal
pudic artery in the perineum and sends off three principal branches,
an eaternal perineal branch, which ascends upon the outer side of the
crus penis, and supplies the scrotum; a superficial perineal branch,
which accompanies the artery of that name and distributes filaments
to the scrotum, to the integument of the under part of the penis and
to the prepuce; and, thirdly, the bulbo-urethral branch, which sends
twigs to the sphincter ani, transversus perinei, and accelerator urinz,
and terminates by ramifying in the corpus spongiosum.

In the female the internal pudic nerve is distributed to the parts
analogous to those of the male. The superior branch supplies the
clitoris ; and the inferior the vulva and parts in the perineum.

The LESSER ISCHIATIC NERVE passes out of the pelvis through the
great sacro-ischiatic foramen below the pyriformis muscle, and divides
into muscular and cutaneous branches. The muscular branches, infe-
rior gluteal, are distributed to the gluteus maximus; some ascendin
in the substance of that muscle to its upper border, and others de-
scending. The cutaneous branches are, several ascending filaments to
the integument over the gluteus maximus (n. cutanei clunium inferio-
res), perineal cutaneous, and middle posterior cutaneous.

The Perineal cutaneous nerve (pudendalis longus inferior), curves
around the tuberosity of the ischium and ascends in a direction paral-
lel with the ramus of the ischium and os pubis to the scrotum, where
it communicates with the superficial perineal nerve,and divides intoan
internal and an external branch. The internal branch passes downwards
on the inner side of the testis to the scrotum ; the external branch on
its outer side, and both terminate in the integument of the under bor-
der of the penis. H

The Middle posterior cutaneous nerve crosses the tuberosity of the
ischium and pierces the deep fascia at the lower border of the gluteus
maximus. It then passes downwards along the middle of the poste-
rior aspect of the thigh and of the popliteal region, and is distributed
to the integument as far as the middle of the calf of the leg. Inits
course the nerve gives off several cutaneous branches to the integument
of the inner and outer side of the thigh, and in the popliteal region a
communicating branch which pierces the fascia of the leg and unites
with the external saphenous nerve. :

The GREAT ISCHIATIC NERVE is the largest nervous cord in the
body; it is formed by the sacral plexus, or rather is a prolongation of
the plexus, and at its exit from the great sacro-ischiatic foramen
beneath the pyriformis muscle measures three quarters of an inch in
breadth, It descends through the middle of the space hetweanx_ he
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486 SPHENO-PALATINE GANGLION,

and the external rectus muscle ; it is in close eontact with the optie
nerve, and is surrounded by adipose tissue, which renders its dissection
somewhat difficult,

Its branches of distribution ave the ciliary, which arise from its an-
terior angles in two groups: the upper group, consisting of about four
filaments ; and the lower, of five or six. They accompany the ciliary
arteries in a waving courge, and divide into a number of filaments
which pierce the sclerotic around the optic nerve, and supply the
tunics of the eye-ball. A small filament is said, by Tiedemann, to ac-
company the arteria centralis retina into the centre of the globe of the
eye.

Its branches of communication are three, one, the long roof, which
proceeds from the posterior superior angle to the masal branch of the
ophthalmic nerve; a short thick branch, the skort root, from the pos-
terior inferior angle to the inferior division of the third nerve: and a
slender filament, the sympathetic roof, which passes backwards to the
cavernous sinus, and communicates with the carotid plexus. Occa-
sionally the ciliary ganglion receives also a filament of communication
(middle root) from the spheno-palatine ganglion ; and it sometimes
sends a twig to the abducens nerve.

The SPHENO-PALATINE GANGLION (Meckel’s) the largest of the
cranial ganglia of the sympathetic, is very variable in its dimensions.
I't is situated in the spheno-maxillary fossa.

Its branches are divisible into four groups; ascending, descending,
internal, and posterior.

The branches of distribution are the internal and the descending.
The #nfernal branches are the nasal and the naso-palatine. The nasal
or spheno-palatine nerves, four or five in number, enter the nasal fossa
through the spheno-palatine foramen, and are distributed to the mucous
membrane of the superior meatus, and superior and middle spongy
bones. Besides these, several branches issue through small openings
in the palate and sphenoid bone, and supply the mucons membrane of
the upper part of the pharynx and the Eustachian tube. :

The naso-palatine nerve (Scarpa) enters the nasal fossa with the nasal
nerves, and crosses the roof of the nares to reach the septum, to which
it gives several filaments. It then curves downwards and forwards to
the naso-palatine canal, and enters the anterior palatine canal, where
it joins with its fellow of the opposite side, and receives filaments from
the anterior dental and palatine nerves. By this junction an enlarge-
ment is formed, the naso-palatine ganglion (Cloquet’s), which distributes
filaments to the mucous membrane of the palate, immediately behind
the incisor teeth. ' i

The descending branches are the three palatine nerves, anterior,
middle, and posterior. S : -

The anterior palatine nerve, the largest of the three, descends from
the ganglion through the posterior palatine canal, and emerges at the
posterior palatine foramen. It then passes forwards in the substance












490 CERVICAL GANGLIA,

thegide of the internal carotid, and divides into two branches; one
lying to the outer, the other to the inner side of that vessel. The two
branches enter the carotid canal, and by their communications with
each other and with the petrosal hra.nch of the Vidian, constitute the
carotid plexus.

The énferior or descending branch, sometimes two, is the cord of
communication with the middle cervical ganglion.

The eaternal branches are numerous, and may be divided into two
sets: those which communicate with the glosso-pharyngeal, pneumo-
gastrie, and hypoglossal nerves ; and those which communicate with
the first three cervical nerves.

The internal branches are three in number : pﬁarynymi, to assist in
forming the pharyngeal plexus ; laryngeal, to join the superior laryn-
geal nerve and its branches ; and the superior cardiac nerve, or nervus
superficialis cordis.

The anterior branches accompany the external carotid artery with
its branches, around which they form intricate plexuses, and here and
there small ganglia; they are -:alied from the softness of their texture,
nerve molles, and from their reddish hue, nervi subrufi.

The Middle cervical ganglion (thyroid ganglion) is of small size,
and sometimes altogether wanting. It is situated opposite the fifth
cervical vertebra, and rests against the inferior thyroid artery. This
relation is so constant, as to have induced Haller to name it the

2+, % thyroid ganglion.”

Its superior branch, or branches, ascend to communicate with the
superior cervical ganglion.

Its énferior branches descend to join the inferior cervical ganglion ;
one-of these frequently passes in front of the subclavian artery, the
other hehind it.

Its eaternal branches communicate with the third, fourth, and fifth
cervical nerves. -

Its internal branches are, filaments which accompany the inferior
thyroid artery, the inferior thyroid plexus ; and the middle cardiac
nerve, nervus cardiacus magnus.

The Inferior cervical gamglion (vertebral ganglion) is much larger
than the preceding, and is constant in its existence. Itis of a semi-
lunar form, and is situated upon the base of the transverse process of
the seventh cervical vertebra, immediateiy behind the vertebral artery:
hence its title to the designation * vertebral ganglion.™

Its superior branches communicate with the middle cervical gan-
glion.

The inferior branches pass some before and some behind the mb‘“
clavian artery, to join the first thoracic ganglion.

The external branches consist of two sets ; one which communicates
with the sixth, seventh, and eighth cervical, and first dorsal nerve,
and one which accompanies the vertebral artery alnng the verte?lml
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500 STRUCTURE OF THE CORNEA.

The Cornea (corneus, horny) is the transparent projecting layer that
constitutes the anterior fifth of the globe of the eye. Inm its form it is
circular, concavo-convex, and resembles a watch-glass, Tt is received
by its edge, which is sharp and thin, within the bevelled border of the
sclerotic, to which it is very firmly attached, and iv is somewhat
thicker than the anterior portion of that tunic. When examined from
the exterior, its vertical diameter is seen to be about one-sixteenth
shorter than the transverse, in consequence of the overlapping above
and below, of the margin of the sclerotica ; on the interior, however,
its outline is perfectly cireular,

The cornea is composed of four layers : namely, of the conjunctiva;
of the cornea proper, which consists of several thin lamellz connected
together by an extremely fine areolar tissue ; of the cornea elastica,

a “fine, elastic, and exquisitely transparent membrane, exactly ap-
plied to the inner surface of the cornea proper,” and of the lining
membrane of the anterior chamber of the eyeball. The cornea elastica
is remarkable for its perfect transparency, even when submitted for
many days to the action of water or alcohol ; while the cornea proper
is rendered opaque by the same immersion. To expose this mem-
brane, Dr. Jacob suggests that the eye should be placed in water
for six or eight days, and, then, that all the opaque cornea should be
removed layer after layer. Another character of the cornea elastica is
its great elasticity, which causes it to roll up when divided or torn,
in the same manner as the capsule of the lens. The use of this layer,
according to Dr. Jacob, is to * preserve the requisite permanent correct
curvature of the flaccid cornea proper.™ 3

The opacity of the cornea, produced by pressure on the globe, re-
sults from the infiltration of fluid into the areolar tissue connecting
its layers, This appearance cannot be produced in a sound living 4
eye. |
yﬂf&mﬂfﬂﬂ.—ThE sclerotic and cornea are now to be dissected away 3
from the second tunie; this, with care, may be easily performed, the
only connections subsisting between them heing at the circumference
of the iris, the entrance of the optic nerve, and the perforation of the
ciliary nerves and arteries. Pinch up a fold of the sclerotic near its
anterior circumference, and make a small opening into it, then raise
the edge of the tunic, and with a pair of fine scissors, having a probe
point, divide the entire circumference of the sclerotic, and cut it away
bit by bit. Then separate it from its attachment around the circum-
ference of the iris by a gentle pressure with the edge of the knife.
The dissection of the eye must be conducted under water.

In the course of this dissection the ciliary nerves and ]
arteries will be seen passing forwards between the sclerotic and
roid, to be distributed to the iris.

SEconn TuNIc.—The second tunic of the eyeball is formed by the
_choraid, ciliary ligament, and iris, the ciliary processes being an appen-
" dage developed from its inner surface. .






502 CILIARY LIGAMENT.—IRIS,

so many centres to which a number of curved lines converge. It is
this layer which is connected with the ciliary liggment. The middle
or arterial layer (tunica Ruyschiana®) is formed principally by the
ramifications of minute arteries. It is reflected inwards at its junetion
with the ciliary ligament, so as to form the ciliary processes. The
internal layer is a delicate membrane (membrana pigmenti) composed
of several laminz of nucleated hexagonal cells, which contain the
granules of pigmentum nigrum, and are arranged so as to resemble a
tesselated pavement.

In animals, the pigmentum nigrum, on the posterior wall of the
eyehall, is replaced by a layer of considerable extent, and of metallic
brillianey, called the tapetum.

The Ciliary ligament, or circle, is the bond of union between the
external and middle tunics of the eyeball, and serves to connect the
cornea and sclerotic, at their line of junction, with the iris and external
layer of the choroid. It is also the point to which the ciliary nerves
and vessels proceed previously to their distribution, and it receives the
anterior ciliary arteries through the anterior margin of the sclerotic.
A minute vascular canal is situated within the ciliary ligament,
called the ciliary canal, or the canal of Fontana,& from its disco-
Verer. :

The Iiris (iris, a rainbow,) is so named from its variety of colour iu
different individuals: it forms a septum between the anterior and
posterior chambers of the eye, and is pierced somewhat to the nasal
side of its centre by a circular opening, which is called the pupil. By
its periphery it is connected with the ciliary ligament, and by its
inner circumference forms the margin of the pupil ; its anterior surface
looks towards the cornea, and the posterior towards the ciliary pro-
cesses and lens, :

The iris is composed of two layers, an anterior or muscular, consist-
ing of radiating fibres which converge from the circumference towards
the centre, and have the power of dilating the pupil; and circular,
which surround the pupil like a sphincter, and by their action produce
contraction of its area, The posterior layer is of a deep purple tint,
and is thence named wvea, from its resemblance in colour to a ripe

grape. '

The Ciliary processes may be seen in two ways, either by removing
the iris from its attachment to the ciliary ligament, when a front view
of the processes will be obtained, or by making a transverse section
through the globe of the eye, when they may he examined from
behind, as in fig. 160. ;

* Ruysch was born at the Hague in 1638, and was appointed professor of
Anatomy at Amsterdam in 1665. His whole life was B:lﬁ)loj"!ﬂ. in making in-
jected preparations, for which he is justly celebrated, and he died at the ad-
vanced age of ninat}y-rhrea years. He came to the conclusion that the body was
entirely made up of vessels. . W e Je

+ Felix Fontana, an anatomist of Tuscany. His “Description of & New
L:a%l inﬁthb.Era,“ was published in 1778, in a Letter to the Professor of Ana-
tomy in Upsal. : :






504 RETINA,—STRUCTURE.

B T —

The Hetina is composed of three layers :—

Eaternal, or Jacob’s membrane, |
Mididle, Nervous membrane, |
Internal,  Vascular membrane.

Jacol’s membrane is extremely thin, and is seen as a mere film
when the freshly dissected eye is suspended in water. Examined
by the microscope, it is found to be composed of cells having a
;:Jeasela.ted arrangement. Dr. Jacoh considers it to be a serous mem-

rane.

The Nervous membrane is the expansion of the optic nerve, and
forms a thin semi-transparent bluish-white layer, which envelopes the
vitreous humour, and extends forwards to the commencement of the
ciliary processes, where it terminates by an abrupt scalloped margin.
According to Treviranus, this layer is composed of cylindrical fibres,
which proceed from the optic nerve, and, near their termination, bend
abruptly inwards, to form the internal papillary layer, which lies in
contact with the hyaloid membrane ; each fibre constituting by its ex-
tremity a distinet papilla. :

The Vascular membrane consists of the ramifications of a minute_;'
artery, the arteria centralis retina, and its accompanying vein; the
artery pierces the optlc nerve, and enters the globe of the eye through
the porus opticus, in the centre of the lamina cribrosa. This a:terf":;
may be seen very distinctly by making a transverse section of the
eyeball. Its branches are continued anteriorly into the zonula ciliaris,

The vascular layer forms distinct sheaths for the nervous papillae,
which constitute the inner surface of the retina. ®

In the centre of the posterior part of the globe of the eye the retma. =
presents a circular spot, which is called the foramen of Soemmering;*
it is surrounded by a yellow halo, the limbus luteus, and is frequentl
obscured by an elhptmal fold of the retina, which has been regarded
as a normal condition of the membrane. The term foramen is misap-
plied to this spot, for the vascular layer and the membrana Jacobi are
continued across it; the nervous substance alone appearing to be d
cient. It exists nnly in animals having the axes of the eyeballs pa-
rallel with each other, as man, quadrumana, and some saurian reptiles,
and is said to give passage to a small lymphatic vessel.

The Zonula ciliaris (zonula of Zinn)f is a thin vascular Ia]’ - '1.
which connects the anterior margin of the retina with the anterior
surface of the lens near its circumference. It presents upon its s

face a number of small folds corresponding with the ciliary prmeun

* Samuel Thomas Soemmering is celebrated for the beautiful and a
plates which acmmpani his works. The account “De Foramine Genhﬂi
tin@ Humans, Limbo Luteo mm:tu, was published in 1779, in the Com
tationes Soe. Scient. Gottingensis.

t John Guft%ed Zinn, professor of Anatomy in Gittingen ; his * Des
Anatomica Oculi Humani," was published in 1755; with excellent plataa.

was republished by Wrisberg in 1750,

NS
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506 LENS.—CANAL OF PETIT,

narrow space, less than half a'line in depth,* bounded by the posterior
surface of the iris and pupil in front, and by the ciliary processes.
zonula ciliaris, and lens behind. The two chambers are lined by a
thin layer, the secreting membrane of the aqueous humour,

The Vitreous humour forms the principal bulk of the globe of the
eye. It isan albuminous and highly transparent fluid, enclosed in a
delicate membrane, the Ayaloid. From the inner surface of this mem-
brane, numerous thin lamellz are directed inwards, and form compart-
ments in which the fluid is contained. According to Hannover, these
I?mellm have a radiated arrangement, like those on the transverse see-
tion of an orange, and are about 180 in number. In the centre of the
vitreous humour is a tubular canal, through which a minute artery is
conducted from the arteria centralis retinze to the capsule of the lens,
This vessel is injected without difficulty in the feetus.

The Crystalline humour or lens is situated immediately behind the
pupil, and is surrounded by the ciliary processes, which slightly over-
lap its margin, It is more convex on the posterior than on the
anterior surface, and is embedded in the anterior part of the vitreous
humour, from which it is separated by the hyaloid membrane. It is
invested by a peculiarly transparent and elastic membrane, the capsule
of the lens, which contains a small quantity of fluid, called liguor
Morgagni,t and is retained in its place by the attachment of the
zonula ciliaris, Dr. Jacob is of opinion that the lens is connected to
its capsule by means of areolar tissue, and that the liquor Morgagni is
the result of a cadaveric change.

The lens consists of concentric layers, of which the external are
soft, the next firmer, and the central form a hardened nucleus. These
layers are best demonstrated by boiling, or by immersion in aleohel,
when they separate easily from each other. Another division of
lens takes place at the same time : it splits into three triangular
segments, which have the sharp edge directed towards the centre, and
the base towards the circumference. The concentric lamellz are com-
posed of minute parallel fibres, which are united with each other by
means of scalloped borders, the convexity on the one border fitting
accurately the concave scallop upon the other. .

Immediately around the circumference of the lens is a triangular
canal, the canal of Petit,f about a line and a half in breadth. It is
bounded, in front, by the flutings of the zonula ciliaris ; behind, by
the hyaloid membrane; and, within, by the border of the lens, ,

The Fessels of the globe of the eye are the long and short, and

* Winslow and Lientaud thought the iris to be in contact with the lens ; it
frequently adheres to the capsule of the latter in iritis. The depth of the pos-
terior chamber is greater in old than in young persons, _ -

t John Baptist Morgagni was born in 1682, He was appointed Professor of
Medicine in Bologna, and published the first part of his *“ Adversaria Anat
miea,” in 1706, He died in 1771 3 S

t John Louis Petit, a celebrated French surgeon : he published several su
Ejgﬁ and anatomical Essayg, in the early part of the 18th century. He died |
] P %, = = K

b Pl

&






- 5
= -
3 alk
e = w
s ety
&
. -
= 0 =
e ' =
r <=
— 1

2 = AY o
=—8F o =
= . = b
= - Lo -
. g =
b —rs - =




e < = o - T 1 e -




——— e

al0 LACHRYMAL APPARATUS,

eyes. These are the eyelashes (cilin), important organs of defence to
the sensitive surface of so delicate an organ as the eye,

The Conjunctiva is the mucous membrane of the eye. It covers the
whole of its anterior surface, and is then reflected upon the lids so as
to form their internal layer. The duplicatures formed between the
globe of the eye and the lids are called the superior and inferior palpe-
bral sinuses, of which the former is much deeper than the inferior.
Where it covers the cornea the conjunctiva is very thin and closely
adherent, and no vessels can be traced into it. Upon the sclerotica it
is thicker and less adherent, but upon the inner surface of the lids is
very closely connected, and exceedingly vascular. It is continuous
with the general gastro-pulmonary mucous membrane and sympathises
in its affections, as may he observed in various diseases. From the
surface of the eye it may be traced through the lachrymal ducts into
the lachrymal gland ; along the edges of the lids it is continuous with
the mucous lining of the Meibomian glands, and at the inner angle of
the eye may be followed through the lachrymal canals into the lachry-
mal sac, and thence downwards through the nasal duet into the infe-
rior meatus of the nose,

The Caruncula lachrymalisis the small reddish body which oceupies
the lacus lachrymalis at the inner canthus of the eye. In health it
presents a bright pink tint ; in sickness it loses its colour and becomes
pale. Tt consists of an assemblage of follicles similar to the Meibomian
glands, embedded in a fibro-cartilaginous tissue, and is the source of
the whitish secretion which so constantly forms at the inner angle of
the eye. It is covered with minute hairs which are sometimes so long
as to be distinctly visible to the naked eye. 4

Immediately to the outer side of the caruncula is a slight duplicature
of the conjunctiva, called plica semilunaris, which contains a minute
plate of cartilage, and is the rudiment of the third lid of animals, the
membrana nictitans of birds. A

Vessels and merves—The palpebrae are supplied internally with
arteries from the ophthalmic, and externally from the facial and
transverse facial. Their nerves are branches of the fifth and of the
facial. :

LACHRYMATL APPARATUS.

The Lachrymal apparatus consists of the lachrymal gland with its
excretory ducts ; the puncta lachrymalia, and lachrymal canals; the
lachrymal sac and nasal duct. .

The Lachrymal gland is situated at the upper and outer angle of
the orbit, and consists of two portions, orbital and palpebral.
orbital portion, about three quarters of an inch in length, is flattened
and oval in shape, and occupies the lachrymal fossa in the orbital
pléte of the frontal hone. It is in contact superiorly with the perios-
teum, with which it is closely connected by its upper and convex
surface; by its inferior or concave surface it is in relation with the






THE ORGAN OF HEARING.

The apparatus of hearing is composed of three parts; the external
ear, middle ear or tympanum, and internal ear or lal}:,'rmth

The EXTERNAL EAR consists of two portions, the pinna and meatus;
the former representing a kind of funnel which collects the vibrations
of the atmosphere, producing sounds, and the latter a tube which con-
veys the vibrations to the tympanum,

The Pinna presents a number of folds and hollows upon its surface,
which have different names assigned to them. Thus, the external
folded margin is called the keliz (ia:%, a fold). The elevation parallel
to and in front of the helix is called antileliz (&v=i, opposite). The
pointed process, projecting like a valve over the opening of the ear
from the face, is called the fragus (7edyes, a goat), probably from
being sometimes covered with bristly hair like that of a goat ; and, a
tubercle opposite to this, is the anfitragus. The lower dependent and
fleshy portion of the pinna, is the lobulus. The space between the
helix and antihelix is named the fossa innominata. Another depres-
sion is ohserved at the upper extremity of the antihelix, which bifur-
cates and leaves a triangular space between its branches, called the
scaphoid fossa; and the large central space, to which all the channels
converge, is the concha, which opens directly into the meatus.

The pinna is cumpused of integument, fibro-cariilage, ligaments, anlif
muscles.

The Integument is thin, contains an abundance of sebiparous glands,
and is closely connected with the fibro-cartilage.

The Fibro-cartilage gives form to the pinna, and is folded so as 'I
prnduce. the various convexities and grooves which have been described
upon its surface. The Aeliz commences in the concha, and partially di-
vides that cavity into two parts; on its anterior border is a tubercle for
the attachment of the attrahens aurem muscle, and a little above this
a small vertical fissure, the fissure of the heliz. The termination of the
helix and antihelix forms a lengthened process, the processus cauda
which is separated from the concha by an extensive fissure. Upon.

_the anterior surface of the tragus is another fissure, the fissure of the
tragus, and, in the lobulus, the fibro-cartilage is wholly deficient. The
ﬁbru—mrtﬂage of the meatus, at the upper and anterior part of the
cylinder, is divided from the concha by a fissure which is closed in the
entire ear by ligamentous fibres; it is firmly attached at its termir 5,':;' '
tion to the processus auditorius. - |

The ILigaments of the external ear are those which attach the p inna
to the side of the head, viz. the anterior, posterior, and ligament o
the tragus; and, those uf the ﬁhmmmlage, which serve to presery
folds and connect the opposite margins of the fissures, The latter
two in number, the ligament between the concha and the proce
caudatus, and the broad ligament which extends from the pppar na
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which connects the margin of the foot of the stapes with the cireum-
ference of the fenestra ovalis. These ligaments have been described
as muscles, by Mr, Tod, under the names of superior capitis mallei,
obliquus incudis externus posterior, and musculus vel structura sta-
pedii inferior.

The Muscles of the tympanum are four in number, the—

Tensor tympani,
Laxator tympani,
Laxator tympani minor,
Stapedius.

The Tensor tympani (musculus internus mallei) arises from the
spinous process of the sphenoid, from the petrous portion of the tem-
poral bone, and from the Eustachian tube, and passes forwards in a
distinet canal, separated from the tube by the processus cochleari-
formis, to be inserted into the handle of the malleus, immediately be-
low the commencement of the processus gracilis.

The Laaator tympani (musculus externus mallei) arises from the
spinous process of the sphenoid hone, and passes through an opening
in the fissura Glaseri, to be ¢nserfed into the long process of the
malleus. This is regarded as a ligament by some anatomists.

The Laaator tympani minor arises from the upper margin of the
meatus, and is inserfed into the handle of the malleus, near the pro-
cessus brevis, This is regarded as a ligament by some anatomists.

The Stapedius arises from the interior of the pyramid, and escapes
from its summit to be inserded into the neck of the stapes.

Foramina—The openings in the tympanum are ten in number, five
large and five small ; they are—

Large Openings. Small Openings.
Meatus auditorius, Entrance of the chorda tympani,
Fenestra ovalis, Exit of the chorda tympani,
Fenestra rotunda, For the laxator tympani,
Mastoid cells, For the tensor tympani,
Eustachian tube. For the stapedius.

The opening of the meatus auditorius has been already described.

The Fenestra ovalis (fenestra vestibuli), is a reniform opening,
situated at the bottom of a small oval fossa (the pelvis ovalis), in the
upper part of the inner wall of the tympanum, directly opposite the
meatus. The long diameter of the fenestra is directed horizontally,
and its convex borders upwards. It is the opening of communication
between the tympanum and vestibule, and is closed by the foot of the
stapes and by the lining membranes of both cavities. .
~ The Fenestra rotunda (fenestra cochlez) is somewhat triablglnr in
its form, and situated in the inner wall of the tympanum, below and
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the office of a periosteum by its exterior, whilst it fulfils the purpose
of a serons membrane by its internal layer, secreting a limpid fluid,
the aqua labyrinthi (liquor Cotunnii), and sending a reflection inwards
upon the nerves distributed to

Fig. 165.* the membranous labyrinth., In

the cochlea the membrane of
the labyrinth invests the two
surfaces of the bony lamina spi-
ralis, and being continued from
its border across the diameter
of the canal to its outer wall,
forms the membranous lamina
spiralis, and completes the sepa-
ration between the scala tym-
pani and scala vestibuli. The
fenestra ovalis and fenestra ro-
tunda are closed by an exten-
sion of this membrane across
them, assisted by the membrane
of the tympanum and a proper
intermediate layer. Besides
lining the interior of the osseous
cavity, the membrane of the
labyrinth sends two delicate

* The labyrinth of the left ear, laid open, in order to show its cavities
and the membranous labyrinth. After Breschet. 1. The cavity of the ves-
tibule, opened from its anterior aspect in order to show the three-cornered
form of its interior, and the membranous labyrinth which it contains. The
figure rests upon the common saccule of the membranous labyrinth,—the sac-
eulus communis. 2. The ampulla of the superior or perpendicular semicir-
eular canal, receiving a nervous fasciculus from the superior branch of the vesti-
bular nerve, 3. 4. The superior or perpendicular eanal with its contained mem-
branous canal, 5. The ampulla of the inferior or horizontal semicircular canal,
receiving a nervous fasciculus from the superior branch of the vestibular
nerve, 6. The termination of the membranous canal of the horizontal semi-
circular canal in the sacculus communis, 7. The ampulla of the middle or
obligue semicircular canal, receiving a nervous fasciculus from the inferior
branch of the vestibular nerve. 8. The oblique semicircular eanal with its
membranous canal. 9. The common canal, resulting from the union of the
perpendicular with the oblique semicircular canal. 10. The membranous
common canal terminating in the saceulus communis, 11. The otoconite of
the sacculus communis seen through the membranous parietes of that sac.
A mnervous fasciculus from the inferior branch of the vestibular nerve is seen
to be distributed to the sacculus communis near the otoconite. The extre-
mity of the sacculus above the otoconite is lodged in the superior ventricle of
the vestibule, and that below it in the inferior ventricle. 12. The sacculus pro-
prius gituated in the anterior ventricle ; its otoconite is seen through its mem-
branous parietes, and a nervous fasciculus derived from the middle branch of
the vestibular nerve is distributed to it, The spaces around the membranous
labyrinth are occupied by the aqua labyrinthi. 13. The first turn of the
cochlea ; the figure points to the scala tympani. 14. The extremity of the
scala tympani corresponding with the fenestra rotunda. 15, The lamina
gpiralis ; the figure is situated in the scala vestibuli, 16. The opening of-th
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probably retained in form by a reflection of the lining membrane of
the membranous labyrinth, They are found suspended in the liquor
Scarpa ; one in the sacculus communis, the other in the saceulus pro-
prius, from that part of each sac with which the nerves are connected.

The Avpirory NErvE divides into two branches at the bottom of
the cul de sac of the meatus auditorius internus ; a vestibular nerve
and a cochlear nerve. The westibular merve, the most posterior of
the two, divides into three branches, superior, middle, and inferior.
The superior vestibular branch gives off a number of filaments which
pass through the minute openings ‘of the eminentia pyramidalis and
superior ventricle of the vestibule, and are distributed to the sacculus
communis and ampullze of the perpendienlar and horizontal semicircular
canals. The middle vestibular branch sends off numerous filaments,
which pass through the openings of the macula eribrosa in the anterior
ventricle of the vestibule, and are distributed to the sacculus proprius.
The inferior and smallest branch takes its course backwards to the
posterior wall of the vestibule, and gives off filaments which pierce the
wall of the ampullary dilatation of the oblique canal to be distributed
upon its ampulla.  According to Stiefensand there is in the situation
of the point of entrance of the nervous filaments into the ampulla a
deep depression upon the exterior of the membrane, and upon the in-
terior a corresponding projection, which forms a kind of transverse
septum, partially dividing the cavity of the ampulla into two cham-
bers. In the substance of the sacculi and ampulle, the nervous fila-
ments radiate in all directions, anastomosing with each other and form-
ing interlacements and loops, and they terminate upon the inner sur-
face of the membrane in minute papille, resembling those of the retina.

The Cocllear nerve divides into numerous filaments which enter
the foramina of the tractus spiralis foraminulentus in the base of
the cochlea, and passing upwards in the canals of the modiolus, bend
outwards at right angles, to be distributed in the tissue of the
lamina spiralis. The central portion of the nerve passes through the
tubulus centralis of the modiolus, and supplies the apicial portion of
the lamina spiralis. In the lamina spiralis the nervous filaments
lying side by side on an even plane form numerous anastomosing loops,
and spread out into a nervous membrane. According to Treviranus
and Gottsche, the ultimate terminations of the filaments assume the
form of papillze.

The Arteries of the labyrinth are derived principally from the audi-
tory branch of the superior cerebellar artery. B

. ORGAN OF TASTE.

The Tongue is composed of muscular fibres, which are distributed n
layers arranged in various directions: thus, some are disposed :
tudinally ; others tramsversely; others, again, olbliquely and vertically.
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526 ORGAN OF TOUCH.

its anterior part. They are conical and filiform in shape, and many of
them are pierced at the extremity by a minute aperture. Hence, they
may be regarded as follicles rather than sentient organs; the true
sentient papille being extremely minute and occupying their surface,
as they do that of the other papillze of the tongue,

The Papille fungiformes (p. capitate) are irregularly dispersed over
the dorsum of the tongue, and are easily recognised among the other
papille by their rounded heads and larger size. A number of these
papillee will generally be observed at the tip of the tongue,

Behind the papillze circumvallate, at the root of the tongue, are a
number of mucous glands, which open upon the surface. They have
been improperly described as papillee by some authors,

Vessels and Nerves.—The tongue is abundantly supplied with blood
by the lingual arteries.

The Nerves are three in number, and of large gize : The
branch of the fifth, which is distributed to the papillze, and is the nerve
of common sensation and taste. The glosso-pharyngeal, which is dis-
tributed to the mucous membrane, follicles, and glands of the tongue,
is a nerve of sensation and motion; it also serves to associate the
tongue with the pharynx and larynx. The hypoglossal is the motor
nerve of the tongue, and is distributed to the muscles. To these may
be added the chorda tympani, which conveys a motor influence from
the facial nerve to the lingualis muscle,

The Mucous membrane which invests the tongue, is continuous
with the derma along the margin of the lips. On either side of the
freenum linguze it may be traced through the sublingual ducts into
the sublingual glands, and along Wharton’s® ducts into the sub-
maxillary glands: from the sides of the cheeks it passes through the
openings of Stenon’s- ducts to the parotid glands: in the fauces, it
forms the assemblage of follicles called tonsils, and may thence be
traced downwards into the larynx and pharynx, where it is continuous
with the general gastro-pulmonary mucous membrane. el

Beneath the mucous membrane of the mouth are a number of small
glandular granules, which pour their secretion upon the surface. A
considerable number of them are situated within the lips, in the -
palate, and in the floor of the mouth. They are named from the
position which they may chance to occupy, labial, palatal glands, &.

Jl_"’l L -
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ORGAN OF TOUCH.

The Skin is the exterior investment of the body, which it serves to
cover and protect. It is continuous at the apertures of the internal

* Thomas Wharton, an English physician, devoted considerable attention to
the anatomy of the various glands; his work, entitled “Adenographia,” &c. was
published in 1656. 0
+ Nicholas Stenon, a Danish anatomist: he was made professor in Copen-
hagen in 1672. . D ;
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598 STRUCTURE OF THE EPIDERMA.

they form longitudinal and parallel plications which extend for nearly
the entire length of that organ. In structure each papilla is composed
of a more or less convoluted capil-
lary and a more or less convoluted
nervous loop.

The Erimnersa or cuticle (scarf-
skin) is a product of the derma,
which it serves to envelope and de-
fend. That surface of the epider-
ma which is exposed to the influ-
ence of the atmosphere and exterior
sources of injury is hard and horny
in texture, while that which lies
in contact with the papillary layer
is soft and cellular. Hence the
epiderma, like the derma, is divi-
it i e/ 8 1V sible into two layers, external and
e internal, the latter being termed
the refe mucosum. Moreover, the
EP}{IBITIIH, is laminated in structure, and the laminz present a progres-
sively increasing tenuity and density as they advance from the inner
to the outer surface. This difference of density is dependent on the
mode of growth of the epiderma, for as the external surface is con-
stantly subjected to destruction from attrition and chemical action, so
the membrane is continually reproduced on its internal surface ; new
layers being successively formed on the derma to take the place of the.
old, 2
The theory of growth of the eplderma, deduced from the observa-
tions of thwann, is as follows :—A stratum of plastic lymph (hquar_ 3
sanguinis) is poured out upon the surface of the derma. This fluid,
by virtue of the vital force inherent in itself, and communicated to it
by contact with a living tissue, is converted into granules, which are

* Anatomy of a portion of skin taken from the palm of the hand, 1. The
papillary layer, in which the longitudinal furrows (2) marking the arrange-
ment of the papille into ridges is shown. Each ridge is moreover divided by
transverse furrows (3) into small quadrangular clumps. The guadrangular
clumps consist of a tuft of minute conieal papille, of which one or two are
frequently lﬂnger and larger than the rest. In this figure the long dp.npﬂlm
alone seen, the rest being too numerous to introduce into a woo
4. The rete mucosum raised from the papillary layer and turned hauk th
under surface of this stratum presents an accurate impression of the pap
layer; on which are seen longitudinal ridges corresponding with the loi
tudinal furrows, transyverse ridges corresponding with the transverse furro
and quadrangular depressions corresponding with the quadrangular elmp;;a
papill. Moreover, wherever one of the lung papille exists, a distinet con
sheath will be found in the rete mucosum. 35, 5. Pemplmtnry ducts
out straight by the separation of the rete mucosum from the r
the point 4t which each perspiratory duct issues from the papillary layer,
pierces the rete mucosum, is the middla of the transyerse furrow between the
quadrangular masses, N : gy

™
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are perfected in the deepest layer of the epiderma ; and, in its in-
ternal structure, it is a parent cell containing secondary and terti
cells and granules, its growth being the result of the growth of these
secondary formations.

The under surface of the epiderma is accurately modelled on the
papillary layer of the derma, each papilla having its appropriate sheath
in the newly-formed epiderma or rete mucosum, and each irregularity
of surface of the former having its representative in the soft tissue of
the latter. On the external surface, this character is lost ; the minute
elevations corresponding with the papille, are, as it were, polished
down, and the surface is rendered smooth and uniform. The palmar
and plantar surfaces of the hands and feet are, however, an exception
to this rule ; for here, in consequence of the large size of the papille
and their peculiar arrangement in rows, ridges corresponding with the
papille are strongly marked on the superficial surface of the epiderma.
The epiderma is remarkable for its thickness in situations where the
papillze are large, as in the palms and soles. In other situations, it
assumes a character which is also due to the nature of the surface of
the derma ; namely, that of being marked by a network of linear fur-
rows, which trace out the surface into small polygonal and lozenge-
shaped areze. These lines correspond with the folds of the derma pro-
duced by its movements, and are most numerous where those move-
ments are the greatest, as in the flexures and on the convexities of o
joints. : H

The dark colour of the skin among the natives of the South is due
to the coloration of the primitive granules of which the cell is com-
posed, especially the nucleus. As the cells desiccate, the colour of thu._ﬁ!"-
granules is gradually lost ; hence the deeper hue of the rete mucosum.

The pores of the epiderma are the openings of the perspiratory ducts,
hair follicles, and sebiparous glands. o

Vessels and Nerves.—The Arteries of the derma which enter its
structure through the areole of the under surface of the corium, divide
into innumerable intermediate vessels, which form a rich capillary
plexus in the superficial strata of the skin and in its papillary layer.
In the papille of some parts of the derma, as in the longitudinal pli-
cations beneath the nail, the capillary vessels form simple loops, but
in other papillz they are convoluted to a greater or less degree in pro-
portion to the size and importance of the papille. The Lymphatic
vessels probably form, in the superficial strata of the derma, a plexus,
the meshes of which are interwoven with those of the capillary and
nervous plexus. No lymphatics have as yet been discovered in the -l

!
|

papillz. 4
The Nerves of the derma, after entering the areol of the deeper
part of the corium, divide into minute fasciculi, which form a termin:
plexus in the upper strata of the corium. From this plexus the prim-
tive fibres pass off to their distribution, as loops, in the papille. In |
the less sensitive parts of the skin the loops are simple and more or
less acute in their bend, in conformity with the figure of the papillas
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538 RIGHT AURICLE.

Superior cava,
Inferior cava,
Clpenimpgiaia fad v Wi Coronary vein,
Foramina Thebesii,
Auriculo-ventricular opening.
§ Eustachian valve,
¢ Coronary valve.
§ Annulus ovalis,
¢ Fossa ovalis.

Tuberculum Loweri,
Musculi pectinati.

Valves .
Relicts of fwtal structure

Structure of the auricle

The Superior cava returns the blood from the upper half of the
body, and opens into the upper and front part of the auricle, .

The Inferior cuva returns the blood from the lower half of the hody,
and opens through the lower and posterior wall, close to the partition
between the auricles (septum auricularum). The direction of these two
vessels is such, that a stream forced through the superior cava would
be directed towards the auriculo-ventricular opening. In like manner,
a stream rushing upwards by the inferior cava would force its current
against the septum auricularum ; this is the proper direction of the two
currents during fretal life.

The Coronary vein returns the venous blood from the substance of
the heart; it opens into the auricle between the inferior cava and the
auriculo-ventricular opening, under cover of the coronary valve.

The Foramina Thebesii* are minute pore-like openings, by which
the venous blood exudes directly from the muscular structure of the
heart into the auricle, without entering the venous current. These
openings are also found in the left auricle, and in the right and left
ventricles, . A

The Auriculo-ventricular opening is the large opening of communica-
tion between the auricle and ventricle. Bl :

The Eustachiant valve is a part of the apparatus of feetal circulation,
and serves to direct the placental blood from the inferior cava, through
the foramen ovale into the left auricle. In the adult it is a mere ves- |
tige and imperfect, though sometimes it remains of large size. It is
formed by a fold of the lining membrane of the auricle, containing some
muscular fibres, is situated between the aperture of the inferior cava
and the auriculo-ventricular opening, and is generally connected with
the coronary valve. ol

The Coronary valve is a semilunar fold of the lining membrane,

* Adam Christian Thebesius. His discovery of the openings now knuwsn_:__;'
his r;:.m%%u contained in his * Dissertatio Medica de Circulo Sanguinis i
Corde,” 1708,

+ Bartholomew Eustachius, born at San Severino, in Naples, was Professo
of Medicine in Rome, where he died in 1570, He was one of the founders of
modern anatomy, and the first who illustrated his wq%n with good engravings
on copper. - : NG
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The Semilunar valves, three in number, are situated around the
commencement of the pulmonary artery, being formed by a folding of
its lining membrane, strengthened by a thin layer of fibrous tissue.
They are attached by their convex borders, and free by the concave
which are directed upwards in the course of the vessel, so that, during
the current of the blood along the artery, they are pressed against the
sides of the cylinder; but if any attempt at regurgitation ensue they
are immediately expanded, and effectually close the entrance of the
tube. The margins of the valves are thicker than the rest of their
extent, and each valve presents in the centre of this margin a small
fibro-cartilaginous tubercle, called corpus Arantii.* which locks in
with the other two during the closure of the valves, and secures the
triangular space that would otherwise be left by the approximation of
three semilunar folds.

Between the semilunar valves and the cylinder of the artery are
three pouches, called the pulmonary sinuses (sinuses of Valsalva).
Similar sinuses are situated behind the valves at the commencement of
the aorta, and are larger and more capacious than those of the pulmo-
nary artery,

The Pulmonary artery commences by a scalloped border, corre-
sponding with the three valves which are attached along its edge. Itis
connected to the ventricle by muscular fibres, and by the lining mem-
brane of the heart. :

e o

The Lerr AURICLE is somewhat smaller, but thicker, than the
right ; of a cuboid form, and situated more posteriorly. The appendiz
auricule is constricted at its junction with the auricle, and has a fo-
liated appearance ; it is directed forwards towards the root of the
pulmonary artery, to which the auricula of both sides appear to con-
verge.

The left auricle is to be laid open by a - shaped incision, the hori-
zontal section being made along the border, which is attached to the
base of the ventricle. It presents for examination five openings, and
the muscular structure of the appendix ; these are,—

Four pulmonary veins,
Auriculo-ventricular opening,
Musculi pectinati.

The Pulmonary veins, two from the right and two from the left lung,
open into the corresponding sides of the auricle. The two left pulmo-
nary veins terminate frequently by a common opening. E.

The Auriculo-ventricular opening is the aperture of communication
between the auricle and ventricle. '.

The Musculi pectinati are fewer in number than in the right au
and are situated only in the appendix auriculee.

Lilly

* Julins Cmsar Arantius, Professor of Medicine in Bologna. He waza -:-:':_-
ciple of Vesalius, one of the founders of modern anatomy. His treatise “ De
umano Feetu * was published at Rome, in 1564,
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Auriculo-ventricular opening,
Aortic opening.

Mitral valves,
Semilunar valves.

Chorde tendines,
Columnae carneze.

The Auriculo-ventricular opening is a dense fibrous ring, covered by
the lining membrane of the heart, but smaller in size than that of the
right side.

The Mifral valves are attached around the auriculo-ventricular
opening, as are the tricuspid in the right ventricle. They are thicker
than the tricuspid, and consist of only two segments, of which the
larger is placed between the auriculo-ventricular opening and the com-
mencement of the aorta, and acts the part of a valve to that foramen
during the filling of the ventricle. The difference in size of the two
valves, both being triangular, and the space between them, has given
rise to the idea of a * bishop’s mitre,” after which they were named.
These valves, like the tricuspid, are furnished with an apparatus of
tendinous cords, chorde lendinee, which are attached to two very large
columne carned. !

The Columne carnee admit of the same arrangement into three
kinds, as on the right side. Those which are free by one extremity,
the columnz papillares, are two in number, and larger than those on
the opposite side ; one being placed on the left wall of the ventricle,
and the other at the junction of the septum ventriculorum with the
posterior wall. i .2

The Semilunar valves are placed around the commencement of the
aorta, like those of the pulmonary artery ; they are similar in struc-
ture, and are attached to the scalloped border by which the aorta is
connected with the ventricle. The tubercle in the centre of each fold
is larger than those in the pulmonary valves, and it was these that
Arantius particularly described ; but the term “ corpora Arantii® is
now applied indiscriminately to both. The foss® between the semi-
lunar valves and the cylinder of the artery are larger than those of the
pulmonary artery ; they are called the *¢ sinus aortici™ (sinuses of
Valsalva ). :

BTRUCTURE OF THE HEART.

The arrangement of the fibres of the heart has been made the subject
of careful investigation by Mr. Searle, to whose article, ** Fibres of the
Heart,” in the Cyclopzdia of Anatomy and Physiology, I am indebted
for the following summary of their distribution:— = 3

For the sake of clearness of description the fibres of the ventricles
have been divided into three layers, superficial, middle, and internal
all of which are disposed in a spiral direction around the cavities
of the ventricles, The mode of formation of these three layers w
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expands in a radiated manner over the surface of the heart, con-
stituting its superficial layer of fibres. The direction of these fibres is,
for the most part, oblique, passing from left to right on the anterior
and from right to left on the posterior surface of the heart, becoming
more longitudinal near its base, and terminating by being inserted
into the fibrous rings of the auriculo-ventricular openings, and of the
pulmonary artery and aorta. Over the right ventricle the superficial
fibres are increased in number by the addition of accessory fibres from
the right surface of the septum, which pierce the middle layer, and
take the same direction with the superficial fibres from the apex of the
left ventricle, and of other accessory fibres from the surface of both
ventricles. :

From this description it will be perceived, that the superficial layer
of fibres is very scanty, and is pretty equally distributed over the
surface of both ventricles. The middle layer of both ventricles is
formed by the two bands, short and long. But the internal layer of the
two ventricles is very differently constituted : that of the left is formed
by the spiral expansion of the fibres of the rope, and of the two
columnze papillares ; that of the right remains to be described. The
septum ventriculorum also consists of three layers, a left layer, the
radiated expansion of the rope and carne® columna ; a middle layer,
the long band ; and a right layer, belonging to the proper wall of the
right ventricle, and continuous both in front and behind with the long
band, and in front also with the short band, and with the superficial
layer of the right ventricle.

The Internal layer of the right ventricle is formed by fascieuli of
fibres which arise from the right segment of the root of the aorta, from
the entire circumference of the root of the pulmonary artery, and from
the bases of the columna papillares. The fibres from the root of the
aorta, associated with some from the came® columnze, constitute a
layer which- passes obliquely forwards upon the right side of the
septum. The superior fibres coming directly from the aorta join the
internal surface of the long band at the anterior border of the septum,
while the lower two-thirds of the layer are continuous with the in-
ternal surface of the short band, some of its fihres piercing that band
to augment the number of superficial fibres. The fibres derived from
the root of the pulmonary artery, conjoined with those from the base
of one of the columna papillares, curve forwards from their origin, and
wind obliquely downwards and backwards around the internal surface
of the wall of the ventricle to the posterior border of the septum,
where they become continuous with the long band, directly that it has
passed backwards through the septum. b -

Fibres of the Auricles.—The fibres of the auricles are disposed in
two layers, external and internal. The infernal layer is formed of
fasciculi which arise from the fibrous rings of the aurieulo-ventricular
openings and proceed upwards to enlace with each other, and con-

stitute the appendices auricularum. These fasciculi are parallel in
their arrangement, and in the appendices form projections and give
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ORGANS OF RESPIRATION AND VOICE.

The organs of respiration are the two lungs, with their air-tube, the
trachea, to the upper part of which is adapted an apparatus of carti-
lages, constituting the organ of voice, or larynx.

THE LARYNX.

The Larynx is situated at the fore part of the neck, between the
trachea and the base of the tongue. It is a short tube, having an
hour-glass form, and is composed of cartilages, ligaments, muscles, vessels,
nerves, and mucous membrane. '

The Cartilages are the—

Thyroid,
Cricoid,

Two arytenoid,
Two cuneiform,
Epiglottis.

'The Thyroid (Svgsss—sidos, like a shield) is the largest cartilage of
the larynx : it consists of two lateral portions, or ale, which meet at
an angle in front, and form the projection which is known by the
name of pomum Adami. In the male, after puberty, the angle of
union of the two ale is acute ; in the female, and before puberty in
the male, it is obtuse. Where the pomum Adami is prominent, a
bursa mucosa is often found between it and the skin. L §

Each ala is quadrilateral in shape, and forms a rounded border
posteriorly, which terminates above, in the superior cornu, and belowy,
in the dnferior cornu. Upon the side of the ala is an oblique line, or
ridge, directed downwards and forwards, and bounded at each ex-
tremity by a tubercle. Into this line the sterno-thyroid muscle is in-
serted ; and from it the thyro-hyoid and inferior constrictor take their
origin. In the receding angle, formed by the meeting of the two ale
upon the inner side of the cartilage, and near its lower border, are
attached the epiglottis, the chordee vocales, the thyro-arytenoid, and
thyro-epiglottidean muscles.

The Cricoid (xgixa;—sidos, like a ring) is a ring of cartilage, narrow
in front, and broad behind wgereh it 1s surmu&unted by two :: nded
s s, which articulate with the arytenoid cartilages. At the
nugdfgla: line, posteriorly, is a vertical ridge which gives attachment to
‘the cesophagus, and on each side of the ridge are the depressions w
lodge the crico-arytenoidei postici muscles. On either side of the ring
is a glenoid cavity, which articulates with the inferior cornu of the
thyroid cartilage.






550 LIGAMENTS OF THE LARYNX.

Two Capsular ligaments, with their synovial membranes, which
form the articulation between the inferior cornua of the thyroid and the
sides of the cricoid ; and the crico-thyroidean membrane. The erico-
thyroidean membrane is a fan-shaped layer of elastic tissue, thick in

Fig. 178.% front (middle erico-thyroidean
o ligament) and thinner at each side
(lateral erico-thyroidean ligament).
It is attached by its apex to the
lower border and receding angle of
the thyroid cartilage, and by its ex-
panded margin to the upper border
of the cricoid and base of the ary-
tenoid cartilage. Superiorly it is
continuous with the inferior '
of the chorda vocalis. The front of
the crico-thyroidean membrane is
crossed by a small artery, the infe-
rior laryngeal, and is the spot select-
ed for the operation of laryngotomy.
Laterally it is covered in by the
crico-thyroideiand crico-arytenoidei
laterales muscles. :

3. The ligaments of the aryte-
nold cartilages are six in number:—

Two Capsular ligaments, with sy-
novial membranes, which articulate
the arytenoid cartilages with the
cricoid ; and the superior and in-
ferior thyro-arytenoid ligaments.
~ The superior thyro-arytenoid liga-
ments are two thin bands of elastic tissue which are attached in front
to the receding angle of the thyroid cartilage,and behind to the anterior
and inner border of each arytenoid cartilage. The lower border of

*= A vertical section of the larynx, showing its ligaments. 1. The body of tha
08 hyoides, 2. Its great cornu. 3. Its lesser cornu. 4. The ala of the d
cartilage, 5. The superior cornu. 6, Its inferior comu. 7. The pomum
Adami. 8, 8. The thyro-hyoidean membrane; the opening in the membrane
immediately above the most posterior of the numerals is for the passage of the
superior laryngeal nerve and artery. 9, The thyro-hyoidean ligament ; the no-
meral i8 placed immediately above the sesamoid bone or cartilage which exists
in this ligament. . The epiglottis. &. The hyo-epiglottic ligament. ¢ The
thyro-epiglottic ligament. d. The arytenoid cartilage; its inner surface. e.
The outer angle of the base of the arytenoid mtﬂeﬁe. J. The corniculnm
laryngis. g. The cuneiform cartilage. #&. The superior thyro-arytenoid liga-
ment. 1. The inferior thyro-arytenoid ligament, or chorda vocalis; the ellip-
tical space between the two thyro-arytenoid ligaments is that of the ventricle of
the larynx. #&. The cricoid cartilage. /. The lateral portion of the crico-thy-
roidean membrane. m. The central portion of the same membrane. #. The
upper ring:cf the trachea, which is received within the ring of the cricoid carti-

e. 0. Section of the isthmus of the thyroid gland, p, p. The levator glan-
duls thyroides. : - :

:
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h52 MUSCLES OF THE LARYNX.

serted into the lower and inner horder of the ala of the thyroid as far
back as its inferior cornu,

The Crico-arytenoideus posticus arises from the depression on the
posterior surface of the cricoid cartilage, and passes upwards and out-
wards to be inserted into the outer angle of the base of the arytenoid.

The Crico-arytenoideus lateralis arises from the upper border of the
side of the cricoid, and passes upwards and backwards to be inserted
into the outer angle of the base of the arytenoid cartilage.

The Thyro-arytenoideus arises from the receding angle of the thyroid
cartilage, close to the outer side of the chorda vocalis, and passes back-
wards parallel with the cord, to be inserted into the base and outer
surface of the arytenoid cartilage.

The Arytenoideus muscle occupies
the posterior concave surface of the
arytenold cartilages, between which it
1s stretched, It consists of three planes
of transverse and oblique fibres; hence
it was formerly considered as several
muscles, under the names of #ransversi
and obliqui. :

The three muscles of the epiglottis
are the—

Thyro-epiglottideus,
Aryteno-epiglottideus superior,
Aryteno-epiglottideus inferior,

The Thyro-epiglottideus appears to be
formed by the upper fibres of the thyro-
arytenoideus muscle: they spread out
upon the external surface of the sacculus
laryngis and in the aryteno-epiglottidean fold of mucous membrane,
in which they are lost; a few of the anterior fibres being continued
onwards to the side of the epiglottis. '3

The Aryteno-epiglottideus superior consists of a few scattered fibres,
which pass forwards in the fold of mucous membrane forming the
lateral boundary of the entrance into the larynx, from the apex of the
arytenoid cartilage to the side of the epiglottis. . _

The Awryteno-epiglottideus inferior.—This muscle, described by Mr.
Hilton, and closely connected with the sacculus laryngis, may be found
by raising the mucous membrane immediately aboye the ventricle of the
larynx. It arises by a narrow and fibrous origin from the arytenoid
cartilage, just above the attachment of the chorda vocalis; and passing

* A side view of the larynx, one ala of the thyroid cartilage has been removed.
1. The remaining ala of the thyroid cartilage. 2. One of the arytenoid cartilages.
8. One of the cornicula laryngis. 4. The cricoid cartilage. 5. The crico-aryte-
noideus posticus muscle. 6. The crico-arytenoideus lateralis. 7. The thyro-
arytenoidens. 8 The crico-thyroidean membrane, 9. One half of the epiglottis
10. The upper part of the £d.s o

e,






554 GLANDS OF THE LARYNX.

while the space included by the constriction is a narrow, triangular fis-

sure, the glottis or rima glottidis, The form of the glottis is that of an
1s0sceles triangle, bounded on the sides by the chords vocales and
inner surface of the arytenoid cartilages, and behind by the aryte-
noideus muscle. Its length is greater in the male than in the female,
and in the former measures somewhat less than an inch. Immediate-
ly above the prominence caused by the chorda vocalis, and extending
nearly its entire length on each side of the cavity of the larynx, is an
elliptical fossa, the ventricle of the laryna. This fossa is bounded below
by the chorda vocalis, which it serves to isolate, and ahove by a border
of mucous membrane folded upon the lower edge of the superior thyro-
arytenoid ligament. The whole of the eavity of the larynx, with its
prominences and depressions, is lined by mucous membrane, which is
continuous superiorly with that of the mouth and phurynx, and infe-
riorly is prolonged through the trachea and bronchial tubes into the
lungs. In the ventricles of the larynx the mucous membrane forms a
ceecal pouch of variable size, termed by Mr. Hilton the sacculus
lavyngis.* The sacculus laryngis is directed upwards, sometimes ex-
tending as high as the upper border of the thyroid cartilage, and oceca-
sionally above that border. When dissected from the interior of the
larynx it is found covered by the aryteno-epiglottideus muscle and a
fibrous membrane, which latter is attached to the superior thyro-aryte-
noid ligament below ; to the epiglottis in front; and to the upper bor-
der of the thyroid cartilage above. If examined from the exterior of
the larynx, it will be seen to be covered by the thyro-epiglottideus
muscle. On the surface of its mucous membrane are the openings of
sixty or seventy small follicular glands, which are situated in the sub-
mucous tissue, and give toits external surface a rough and ill-dissected
appearance. The secretion from these glands is intended for the lubri-
cation of the chordm voeales, and is directed upon them by two small
valvular folds of mucous membrane, which are sitnated at the entrance
of the sacculus. vid

* This sac was deseribed by Mr. Hilton before he was aware that it had
already been pointed out by the older anatomists. 1 myself made a dissection,
which T still possess, of the same sac in an enlarged state, during the month of
Aungust, 1837, without any knowledge either of Mr. Hilton's labours or Mor-
gagni’'s account. The sac projected considerably above the upper border of the
thyroid cartilage, and the extremity had been snipped off on one side in the
removal of the muscles. The larynx was pr&aenf:edp to me by Dr, George Moore
of Camberwell; he had obtained it from a child who died of bronchial disease ;
and he conceived that this peculiar disposition of the mucous membrane might
possibly explain some of the symptoms by which the case was accompanie
Cruveilhier made the same observation in equal ignorance of Morgagni's
seription, for we read in a note at page 677, vol. ii, of his Anatomic Descriy
—* J'ai vu pour la premiére fois cette arriére cavité chez un individu affecté

hthisie laryngée, on elle était trés-développée. Je fis des recherches sur
fm?nx d'autres individus, et je trouvai que cette disposition était constante.
ne savais pas alors que Morgagni avait indiqué et fait représenter la méme
position.” Cruveilheir compares its form very aptly to a “ Phrygian casg
and Morgagni's figure, Advers. 1. Epist. Anat. 3. plate 2, fig. 4, has the
appearance. But neither of these anatomists notice the follicular glands
seribed by Mr, Hilton, S, ST AL :
. 3






556 THE LUNGS.

Thyroid Gland.

The thyroid gland or body is one of those organs which it is difficult
to classify from the absence of any positive knowledge with regard to
its function. It is situated upon the trachea, and in an anatomical
arrangement may therefore be considered in this place, although bear-
ing no part in the function of respiration. '

This gland consists of two lobes, which are placed one on each side
~ of the trachea, and are connected with each other by means of an
isthmus, which crosses its upper rings. There is considerable variety in
the situation and breadth of the isthmus, which should be recollected
n the performance of operations upon the trachea. In structure it is
composed, according to Mr. Simon,* of a dense aggregation of minute
and independent membranous cavities enclosed by a plexus of capil-
lary vessels, and connected together by areolo-fibrous tissue. The
cavities are filled with fluid, in which are found cyto-blasts and cells ;
the latter measuring 4 of an inch in diameter. In young animals
the cyto-blasts lie in contact with the internal wall of the cavities, and
constitute a kind of tesselated epithelivm. The gland is larger in
young subjects and in females, than in the adult and males. It is the
seat of an enlargement called bronchocele, goitre, or the Derbyshire
neck. he!

A muscle is occasionally found connected with its upper border or
with its isthmus ; and attached, superiorly, to the body of the os hy-
oides, or to the thyroid cartilage. It was named by Soemmering the
* levator glandule thyroidee ;” fig. 173, p. 50.

Vessels and Nerves—It is abundantly supplied with blood by the
superior and inferior thyroid arteries. Sometimes an additional artery
is derived from the arteria innominata, and ascends upon the front of
the trachea to be distributed to the gland. The wounding of the latter
vessel, in tracheotomy, might be fatal to the patient. The nerves are
 derived from the superior laryngeal and sympathetic

THE LUNGS.

o P e e e

The lungs are two conical organs, situated one on each side of the
chest, embracing the heart, and separated from each other by that
organ and by a membranous partition, the mediastinum. On the ex-
ternal or thoracic side they are convex, and correspond with the form
of the cavity of the chest; internally they are concave, to receive the
convexity of the heart. Superiorly they terminate in a tapering cone,
which extends above the level of the first rib, and inferiorly they are
broad and concave, and rest upon the convex surface of the diaphragm.
Their posterior border is rounded and broad, the anterior sharp, - nd
marked by one or two deep fissures, and the inferior border which

* The Comparative Anatomy of the Thyroid Gland. Philosophical Transac-
tions, 1844, . - o
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558 STRUCTURE OF THE LUNGS.

which extends obliquely forwards from the middle of the preceding to
}hﬁ anterior border of the organ, and marks off a small triangular
obe,

The right lung is larger than the left, in consequence of the inclina-
tion of the heart to the left side. It is also shorter, from the great
convexity of the liver, which presses the diaphragm upwards upon the
right side of the chest considerably above the level of the left; and has
three lobes. The left lung is smaller, has but two lobes, but is longer
than the right.

Each lung is retained in its place by its root, which is formed by the
pulmonary artery, pulmonary veins and bronchial tubes, together with
the bronchial vessels and pulmonary plexuses of nerves. The large
vessels of the root of each lung are arranged in a similar order from
before, backwards, on both sides, viz.

Pulmonary veins,
Pulmonary artery,
Bronchus.

From above, downwards, on the right side, this order is exactly re-
versed ; but on the left side, the bronchus has to stoop beneath the
arch of the aorta, which alters its position to the vessels. They are
thus disposed on the two sides ;— -

Right. Lef.
Bronehus, Artery,
Artery, Bronchus,
Veins. Veins,

Structure—The lungs are composed of the ramifications of the
bronchial tubes which terminate in intercellular passages and air-cells,
of the ramifications of the pulmonary artery and veins, bronchial ar-
teries and veins, lymphatics and nerves ; the whole of these structures,
being held together by areolo-fibrous tissue, constitute the parenclyma.
The parenchyma of the lungs, when examined on the surface or by
means of a section, is seen to consist of small polyhedral divisions, or
lobules, which are connected to each other by an inter-lobular areolar
tissue. These lobules again consist of smaller lobules, and the latter
are formed by a cluster of air-cells, in the parietes of which the
capillaries of the pulmonary artery and pulmonary veins are distri-
buted. 3

Bronchial Tubes.—The two bronchi proceed from the hifurcation of
the trachea to their corresponding lungs. The right takes its course
nearly at right angles with the trachea, and enters the upper part of
the right lung; while the left, longer and smaller than the right,
passes obliquely beneath the arch of the aorta, and enters the lung at
about the middle of its root. Upon entering the lungs they divide
into two branches, and each of these divides and subdivides dichoto-
mously to their ultimate termination in the intercellular passages anc

air-cells. :
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often in the adult,are quite black, and filled with carbonaceons matter,
and occasionally with caleareous deposits,

The Nerves are derived from the pneumogastric and sympathetic,
They form two plexuses: anferior pulmonary pleaus, situated upon
the front of the root of the lungs, and composed chiefly of filaments
from the great cardiac plexus; and posterior pulmonary plexus, on the
posterior aspect of the root of the lungs, composed principally of
branches from the pneumogastric. The branches from these plexuses
follow the course of the hronchial tubes, and are distributed to the in-
tercellular passages and air-cells.

FLEUR.E.

Each lung is enclosed, and its structure maintained, by a serous
membrane, the pleura, which invests it as far as the root, and is
then reflected upon the parietes of the chest. That portion of the
membrane which 1s in relation with the lung is called plewra pulmo-
nalis, and that in contact with the parietes, pleura costalis. The
reflected portion, besides forming the internal lining to the ribs and
intercostal muscles, also covers the diaphragm and the thoracic sarface
of the vessels at the root of the neck. a

The pleura must be dissected from off the root of the lung, to see
the vessels by which it is formed, and the pulmonary plexuses.

MEDIASTINTUM.

The approximation of the two reflected pleur® in the middle line
of the thorax forms a septum, which divides the chest into the two
pulmonary cavities, This is the mediastinum. The two pleurs are
not, however, in contact with each other at the middle line in the
formation of the mediastinum, but have a space between them which
contains all the viscera of the chest with the exception of the lungs:
The mediastinum 1s divided into the anterior, middle, and posterior.

The Anterior mediastinum is a triangular space, bounded in front by
the sternum, and on each side by the pleura. It contains a quantity
of loose areolar tissue, in which are found some lymphatic vessels
passing upwards from the liver, the remains of the thymus gland, the
origins of the sterno-hyoid, sterno-thyroid, and triangularis sterni
muscles, and the internal mammary vessels of the left side.

 The Middle mediastinum contains the heart enclosed in its peri:
cardium ; the ascending aorta ; the superior vena cava ; the bifurca-
tion of the trachea; the pulmonary arteries and veins; and the phrenic
TNEerves, . ]

The Posterior mediastinum is bounded behind by the vertebral
column, in front by the pericardium, and on each side by the pleura
Tt contains the descending aorta ; the greater and lesser rein
the superior intercostal vein; the thoracic duct; the cesophagus and
pneumogastric nerves, and the great splanchnic nerves.






a62 ABDOMINAL VISCERA.

above by the diaphragm ; and, below, by the pelvis ; and contains,
the alimentary canal, the organs subservient to digestion, viz. the liver,
pancreas, and spleen ; and the organs of excretion, the kidneys, with
the supra-renal capsules.

Regions.—For convenience of description of the viscera, and of re-
ference to the morbid affections of this cavity, the abdomen is divided
mnto certain districts or regions. Thus, if two transverse lines be
carried around the body, the one parallel with the inferior convexities
of the ribs, the other with the highest points of the crests of the ilia,
the abdomen will be divided into three zones. Again, if a perpendi-
cular line be drawn, at each side, from the cartilage of the eighth rib
to the middle of Poupart’s ligament, the three primary zones will each
IT st;{::divided into three compartments or regions, a middle and two

teral.

The middle region of the upper zone being immediately over the
small end of the stomach, is called epigasiric (iai yaseng, over the
stomach). The two lateral regions, being under the cartilages of the
ribs, are called /iypochondriac (das yovdgor, under the cartilages). The
middle region of the middle zone is the umbilical; the two lateral, the
lumbar. The middle region of the inferior zone is the Aypogastric
(60 qyuorng, below the stomach); and the two lateral, the iliac. ]
In addition to these divisions, we employ the term inguinal region, in
reference to the vicinity of Poupart’s ligament. :

Position of the Viscera.—In the upper zone will be seen the liver,
extending across from the right to the left side; the stomach and
spleen on the left, and the pancreas and duodenum behind. In the
middle zone is the transverse portion of the colon, with the upper part
of the ascending and descending colon, omentum, small intestines,
mesentery, and, behind, the kidneys and suprd-renal capsules, In
the inferior zone is the lower part of the omentum and small intes-
tines, the cecum, ascending and descending colon with the sigmoid ]
flexure, and ureters. -

The smooth and polished surface, which the viscera and parietes
of the abdomen present, is due to the peritonenm, which should in the
next place be studied. ' ;

el

FPERITONEUM,

The Peritoneum (aegirsivery, to extend around) is a serous membrane,
and therefore a shut sac : a single exception exists in the human
subject to this character, viz. in the female, where the peritoneum is
perforated by the open extremities of the Fallopian tubes, and is con-
tinuous with their mucous lining. :

The simplest idea that can be given of a serous membrane, which
may apply equally to all, is, that it invests the viscus or viscera, and
is then reflected upon the parietes of the containing cavity. If the
cavity contain only a single viscus, the consideration of the serous












ah6G FORAMEN OF WINSLOW,—OMENTUM,~—MESO-COLON.

f}cll"fiqrb’dfﬂ the left, the duct to the right, and the vein between and
hehind,

If the finger be introduced behind this right border of the lesser
omentum, it will be situated in an opening called the foramen of
Winslow.® 1In front of the finger will lie the right horder of the
lesser omentum ; behind it the diaphragm, covered by the ascending or
posterior layer of the peritoneum j below, the hepatic artery, curving
forwards from the ceeliac axis ; and above, the lobus Spigelii. These,
therefore, are the boundaries of the foramen of Winslow, which is no-
thing more than a constriction of the general cavity of the peritoneum
at this point, arising out of the necessity for the hepatic and gastric
arteries to pass forwards from the ceeliac axis to reach their respective
viscera.

If air be blown through the foramen of Winslow, it will descend
behind the lesser omentum and stomach to the space between the
descending and ascending pair of layers, forming the great omentum,
This is sometimes called the lesser cavity of the peritonenm, and that
external to the foramen the greater cavity ; in which case the fora-
men is considered as the means of communication between the two.
There is a great objection to this division, as it might lead the inex-
perienced to believe that there were really two cavities. There is but
one only, the foramen of Winslow being merely a constriction of that
one, to facilitate the communication between the nutrient arteries and
the viscera of the upper part of the abdomen. ‘

The Great omentum consists of four layers of peritoneum, the two
which descend from the stomach, and the same two, returning upon
themselves to the transverse colon. A quantity of adipose substance
is deposited around the vessels which ramify through its structure.
It would appear to perform a double function in the economy. lst.
Protecting the intestines from cold ; and, 2ndly. Facilitating the
movement of the intestines upon each other during their vermicular
action, -

The Transverse meso-colon (péros, middle, being attached to the
middle of the cylinder of the intestine) is the medium of connection
between the transverse colon and the posterior wall of the abdomen.
It also affords to the nutrient arteries a passage to reach the intestine,
and encloses between its layers, at the posterior part, the transverse
portion of the duodenum. :

The Mesentery (uésov ¥vregov, being connected to the middle of the
cylinder of the small intestine) is the medium of connection between
the small intestines and the posterior wall of the abdomen. It is ob-
lique in its direction, being attached to the posterior wall, from the
left side of the second lumbar vertebra to the right iliac fossa. I |
retains the small intestines in their places, and gives passage to the
mesenteric arteries, veins, nerves, and lymphatics.

_* Jacob Benignus Winslow: his ““ Exposition Anatomique de la Structure du
Corps Humain " was published in Paris in 1732.

g
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Mouth,

Pharynx,

(Esophagus,

Stomach,

'( Duodenum,

Small intestine-; Jejunum,
Ileum,
Cazeum,

Large inteatine{ Colon,
Rectum.

The Mouth is the irregular cavity which contains the organs of taste
and the principal instruments of mastication. It is bounded, in front,
by the lips ; on either side, by the internal surface of the cheeks ; above,
by the hard palate and teeth of the upper jaw ; below, by the tongue,
by the mucous membrane stretched between the arch of the lower jaw
and the under surface of the tongue, and by the teeth of the inferior
maxilla; and, bekind, by the soft palate and fauces.

The Lips are two fleshy folds formed externally by common integu-
ment, and internally by mucous membrane, and containing hetw&eﬂf'
these two layers the muscles of the lips, a quantity of fat, and numer-
ous small labial glands. They are attached to the surface of the uppe 4
and lower jaw, and each lip is connected to the gum in the middle
line by a fold of mucous membrane, the frasnum labii superioris and
freenum labii inferioris, the former bemg the larger. 3

The Cheeks (buccae) are continuous on either hand with the lips, and
form the sides of the face; they are composed of integument, a lz ;-
quantity of fat, muscles, mucous membrane, and bueccal glands.

The mucous membrane lining the cheeks is reflected above -ﬂ.
below upon the sides of the jaws, and is attached posteriorly to the
anterior margin of the ramus of the lower jaw. At about its middle,
opposite the second molar tooth of the upper jaw, is apaﬁglu, 1pon
which may be observed a small opening, the aperture of the duct ¢
the parotid gland.

The Hard palate is a dense structure, composed of mucous memhrﬂn
palatal glands, fibrous tissue, vessels, and nerves, and firmly connected I:j
to the palate processes of the superior maxillary and palate bones. i
is bounded in front and on each side by the alveolar processes and.
gums, and is continuous behind with the soft palate. Along e
middle line it is marked by an elevated raphe, and presents npon each
side of the raphé a number of transverse ridges and grooves, Near
its anterior extremity, and immediately behind the middle incisor
teeth, is a papilla which corresponds with the termination of the naso-
pa}atme canal, and has been supposed to be endowed with a peculiar
sensibility.

The Gums are composed of a thick and dense mumnamem ne
which is closely adherent to the periosteum of the alveolar processes,
and embraces the necks of the teeth. They are remarkable for their

i






a70 SUBMAXILLARY GLAND,—SUBLINGUAL GLAND.

superficially for a short distance over the masseter muscle, and deeply
behind the ramus of the lower jaw. It reaches inferiorly to below the
level of the angle of the lower jaw, and posteriorly to the mastoid
process, slightly overlapping the insertion of the sterno-mastoid muscle.
Embedded in its substance are the external carotid artery, temporo-
maxillary vein, and facial nerve; emerging from its anterior border,
the transverse facial artery and branches of the pes anserinus; and
above, the temporal artery.

The duct of the parotid gland (Stenon’s* duct) commences at the
papilla upon the internal surface of the cheek, opposite the second
molar tooth of the upper jaw; and, piercing the buccinator muscle,
crosses the masseter to the anterior border of the gland, where it
divides into several branches, which subdivide and ramify through its
structure, to terminate in the small caecal pouches of which the gland
1s composed. A small branch is generally given off from the duct while
crossing the masseter muscle, which forms, by its ramifications and
terminal dilatations, a small glandular appendage, the socia parotidis.
Stenon’s duct is remarkably dense and of considerable thickness, while
the area of its canal is extremely small.

The Submazillary gland is situated in the posterior angle of the
submaxillary triangle of the neck. It rests upon the hyo-glossus and
mylo-hyoideus muscles, and is covered in by the body of the lower jaw
and by the deep cervical fascia. It is separated from the parotid gland
by the stylo-maxillary ligament, and from the sublingual by the mylo-
hyoideus muscle. Embedded among its lobules are the facial artery and
submaxillary ganglion. e

The exeretory duct (Wharton’s) of the submaxillary gland com-
mences upon the papilla, by the side of the freenum linguz, and passes
backwards beneath the mylo-hyoideus and resting upon the hyo-glossus
muscle, to the middle of the gland, where it divides into numerous
branches, which ramify through the structure of the gland, and termi-
nate by cacal extremities, It lies in its course against the mucous
membrane forming the floor of the mouth, and causes a prominence of
that membrane.

The Sublingual is an elongated and flattened gland, situated heneath
the mucous membrane of the floor of the mouth, on each side of the
frenum linguee. It is in relation, alove, with the mucous membrane;
in front, with the depression by the side of the symphysis of the lower
jaw ; externally, with the mylo-hyoideus muscle ; and, snfernally, with.
the hypoglossal nerve and genio-hyo-glossus muscle. ) _

It pours its secretion into the mouth by seven or eight small
ducts, which open by small apertures on each side of the freenum
linguze. e

Structure.— The salivary are conglomerate glands, consisting of

* Nicholas Stenon, an anatomist of great research. He d[nqq‘réﬁd the :{
duct while in Paris, He was appointed Professor of Medicine in Co ren in
iﬂﬂ. His work, * De Musculis et Glandulis Observationes," was pu

664, T
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(Esophagus.— The cwsophagus (olsy, to bear, @éqem, to eat) is a-
slightly flexuous canal, inclining to the left in the neck, to the right
in the upper part of the thorax.t
Fig. 179.* and again to the left in its course
; through the posterior mediastinum :
it commences at the termination
of the pharynx, opposite the lower
border of the cricoid cartilage and
fifth cervical vertebra, and descends
the neck behind and rather to the
left of the trachea. It then passes
behind the arch of the aorta, and
along the posterior mediastinum,
lying in front of the thoracic aorta,
to the esophageal opening in the
diaphragm, where it enters the ab-
domen, and terminates at the car-
diac orifice of the stomach at a
point about opposite the tenth dor-
sal vertebra. The cesophagus is flat-
tened and narrow in the cervical
region, and cylindrical in the rest
of its course; its largest diameter
is met with near the lower part of
its course. .

THE STOMACH.

The stomach is an expansion of the alimentary canal, situated in the
left hypochondriac, and extending into the epigastric region. It is
directed somewhat obliquely from above downwards, from left to right,
and from before backwards; and in the female, where the injurious
system of tight-lacing has been pursued, is longer than in the male.
On account of the peculiarity of its form, it is divided into a greafer or
splenie, and a lesser or pyloric, end; a lesser curvaiure above, and
a greater curvature below ; an anferior and a posterior surface; a car-
diac orifice, and a pyloric orifice. The great end is not only of large
size, but expands beyond the point of entrance of the cesophagus, and

*¥ The pharynx laid open from behind. 1. A section carried transversely
through the base of the skull. 2, 2. The walls of the pharynx drawn to each side.
3, 8. The posterior nares, separated by the vomer, 4. The extremity of the
Eustachian tube of one gide. 5. The soft palate. 6. The posterior pillar of the
soft palate. 7. Its anterior pillar; the tonsil is seen in the niche between the
two pillars. 8 The root of the tongue, partly concealed by the uvula. 9. The
epiglottis, overhanging (10) the cordiform opening of the larynx. 11. The pos-
terior part of the larynx, 12. The opening into the cesophagus. 13. The exter-
nal surface of the esophagus. 14. The trachea.

t Cruveilhier remarks that this inflexion explains the obstruction which &
lﬁuuﬂ?bmmatimaa meets with, in its passage along the msophagus, opposite the

rst rib. . -
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o74 JEJUNUM.—ILEUM.

The Jejunum (jejunus, empty) is named from being generally found
empty. It forms the upper two-fifths of the small intestine ; commenc-
ing at the duodenum on the left side of the second lumbar vertebra,
and terminating in the ileum, Tt is thicker to the touch than the rest
of the intestine, and has a pinkish tinge from containing more mucous
membrane than the ileum.

Fig. 180.%

The Ileum (slrsmv, to twist, toconvolute) includes the remaining three-
fifths of the small intestine. It is somewhat smaller in calibre, thinner
in texture, and paler than the jejunum ; but there is no mark by which
to distinguish the termination of the one or the commencement of the
other. It terminates in the right iliac fossa, by opening at an obtuse
angle into the colon. :

The jejunum and ileum are surrounded, above and at the sides, by

* A vertical and longitudinal seetion of the stomach and duodenum, made in
such a direction as to include the two orifices of the stomach. 1. The ®sopha-
gus ; upon its internal surface the plicated arrangement of the cuticular githg-’ar =
lium isshewn. 2. The cardiac orifice of the stomach, around which the fringed
border of the cuticular epithelium is seen. 8. The great end of the stomach. 4.
Its lesser or pyloric end. 5. The lesser curve. 6. The greater curve. 7. The
dilatation at the lesser end of the stomach, which has received from Willis the
name of antrum of the pylorus. This may be regarded as the rudiment of a se-
cond stomach. 8 The ruge of the stomach formed by the mucons membrane:
their longitndinal direction is shewn. 9. The pylorus. 10. The oblique portion
of the duodenum, 11. The descending portion. 12, The pancreatic duct and
the ductus communis choledochus close to their termination. 13. The papills
upon which the ducts open. 14. The transverse portion of the duodenum. 15,
The commencement of the jejunum. In the interior of the duodenum and
jejunum, the valvule conniventes are seen, -
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the czecum upon the right side, The czzecum is the most dilated portion
of the large intestine,

The Colon is divided into ascending, transverse, and descending.
The ascending colon passes upwards from the right iliac fossa, through
the right lumbar region, to the under surface of the liver, It then
bends inwards and crosses the upper part of the umbilical region
under the name of fransverse colon; and, on the left side, descends
(descending colon) through the left lumbar region to the left iliae
fossa, where it makes a remarkable curve upon itself, which is called
the sigmoid fleaxure.

The ascending colon, the most dilated portion of the large intestine,
next to the cacum, is retained in.its position in the abdomen either
by the peritoneum passing simply in front of it or by a narrow meso-
colon, It is in relation in front with the small intestine and abdomi-
nal parietes ; behind with the quadratus lumborum muscle and right
kidney ; internally with the small intestine and the perpendicular por-
tion of the duodenum ; and by its upper extremity with the under sur-
face of the liver and gall-bladder. The fransverse colon, the longest
portion of the large intestine, forms a curve across the cavity of the
abdomen, the convexity of which looks forwards and sometimes down-
wards. It is in relation, by its upper surface, with the liver, gall-
bladder, stomach, and lower extremity of the spleen; by its lower sur-
face, with the small intestine ; by its anferior surface, with the anterior
layers of the great omentum and the abdominal parietes; and, by its
posterior surface, with the transverse meso-colon, The descending colon
is smaller in calibre, and is situated more deeply than the ascending
colon. Its relations are precisely similar, The sigmoid flexure is the
narrowest part of the colon ; it curves in the first place upwards and
then downwards, and to one or the other side, and is retained in its
place by a meso-colon. It isin relation, iz front, with the small intes-
tine and abdominal parietes ; bekind, with the iliac fossa, and, on either
side, with the small intestine. :

The Rectum is the termination of the large intestine. It has re-
ceived its name, not so much from the direction of its course, as from
the straightness of its form in comparison with the colon. It descends,
from opposite the left sacro-iliac symphysis, in front of the sacrum,
forming a gentle curve to the right side, and then returning to the
middle line ; near the extremity of the coccyx it curves backwards to
terminate at the anus at about an inch in front of the apex of that
bone. The rectum, therefore, forms a double flexure in its course, the
one heing directed from side to side, the other from before backwards.
It is smaller in calibre at its upper part than the sigmoid flexare, but
becomes gradually larger as it descends, and its lower extremity, pre
viously to its termination at the anus, forms a dilatation of consider=
able but variable magnitude. ~ '

‘With reference to its relations, the rectum is divided into three
tions; the first, including half its length, extends to about the mi
of the sacrum, is completely surrounded by peritoneum, and connecte







578 STRUCTURE OF MUCOUS MEMBRANE.

brane forms a circular or spiral fold which constitutes a part of the
apparatus of the pyloric valve. In the lower half of the duodenum,
the whole length of the jejunum, and the upper part of the ileum, it
fumns valvular folds called valvule conniventes, which are several lines
in breadth in the lower part of the duodenum and upper portion of
the jejunum, and diminish gradually in size towards each extremity.
These folds do not entirely surround the eylinder of the intestine,
but extend for about one-half or three-fourths of its circumference,
In the lower half of the ileum the mucous lining is without folds ;
hence the thinness of the coats of this intestine as compared with the
jejunum and duodenum. At the termination of the ilenm in the
caecum, the mucous membrane forms two folds, which are strength-
ened by the muscular coat, and project into the caecum. These are
the ileo-cecal valve (valvula Bauhini). In the cmeum and colon the
mucous membrane is raised into crescentic folds, which eorrespond
with the sharp edges of the sacculi; and, in the rectum, it forms
three valvular folds,* one of which is situated near the commencement
of the intestine ; the second, extending from the side of the tube,
is placed opposite the middle of the sacrum ; and the third, which is
the largest and most constant, projects from the anterior wall of
the intestine opposite the base of the bladder. Besides these folds,
the membrane in the empty state of the intestine is thrown into
longitudinal plaits, somewhat similar to those of the wsophagus; these
have been named the columns of the rectum. The mucous membrane
of the rectum is connected to the muscular coat by a very ll:lt}EE-.'-,:w:-
areolar tissue, as in the cesophagus. k-
Structure of Mucous Membrane.—Mucous membrane is analogous
to the cutaneous covering of the exterior of the body, and resembles
that tissue very closely in its structure, It is composed of three
layers, an epithelium, a proper mucous, and a fibrous layer. 8
The Epithelium is the epiderma of the mucous membrane, Through-
out the pharynx and cesophagus it resembles the epiderma, both in
appearance and character. It is continuous with the epiderma of the
skin at the margin of the lips, and terminates by an irregular border
at the cardiac orifice of the stomach. At the opposite extremity o
the canal it terminates by a scalloped border just within the 2
the anus. In the mouth it is composed of laminz of cytoblasts, cells,
and polyhedral scales (fig. 168). Each cell and each scale possesses
a central nucleus, and within the nucleus are one or more nuclens-cor-
puscles. According to Mr. Nasmyth,t the deepest lamina of the
epithelium appears to consist of nuclei (nytnblastag only ; in the next
the investing vesicle or cell is developed ; the cells by degrees enlarge

* Mr. Houston, “On the Mucous Membrane of the Rectum.” Dublin H
pital Reports, vol. v. _ :

1 Investigations into the structure of the Epithelinm, presented to the me-
dical section of the British Medical Association, in 1889, published in a work
ig;ilﬂed “ Three Memoirs on the Development of the teeth and epithelium,™
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The Pharyngeal glands ave situated in considerable numbers beneath
the mucous membrane of the pharynx, particularly around the pos-
terior nares. Two of these glands, of larger size than the rest, and
lobulated in structure, occupy the margin of the opening of the Eusta-
chian tube,

The (Esophageal glands are small lobulated bodies, situated in the
sub-mucous tissue, and opening upon the surface of the msophagus by
a long excretory duct, which passes obliquely through the muecous
membrane.

The Gastric follicles are long tubular follicular glands, situated
perpendicularly side by side in every part of the mucous membrane of
the stomach. At their terminations they are dilated into small lateral
pouches, which give them a clustered appearance. This character is
more clearly exhibited at the pyloric than at the cardiac end of the
stomach., They are intended, very probably, for the secretion of the
gastric fluid,

The Duodenal, or Brunner’s® glands, are small flattened granular
hodies, compared collectively by Von Brunn to a second pancreas,
They resemble in structure the small salivary glands, so abundant
beneath the mucous membrane of the mouth and lips ; and, like them,
they open upon the surface by minute excretory ducts. They are
limited to the duodenum. :

The Solitary glands are of two kinds, those of the small and those of
the large intestine. The former are small circular patches, surrounded
by a zone or wreath of simple follicles. When opened, they are seen
to consist of a small flattened saccular cavity, containing a mucous
secretion, but having no excretory duct. They are chiefly found in
the lower part of the ileum. The solitary glands of the large intestine
are most abundant in the cacum and appendix ceei; they are small
cireular prominences, flattened upon the surface, and perforated in the
centre by a minute excretory opening. 4

The Aggregate, or Peyer's + glands, are situated near the lower end
of the ileum, and occupy that portion of the intestine which is opposite
the attachment of the mesentery. To the naked eye they present the
appearance of oval disks, covered with small irregular fissures; but
with the aid of the microscope they are seen to he composed of
numerous small circular patches, surrounded by simple follicles, like
the solitary glands of the small intestine. Each patch corresponds
with a flattened and closed sac, situated beneath the membrane, but
having no excretory opening, and the interspace between the patches
is oceupied by flattened villi.

The Simple follicles, or follicles of Lieberkiihn, are small pouches of
the mucous layer, dispersed in immense numbers over every part of
the mucous membrane.

* John Conrad von Brunn: * Glandulz Duodeni seu Pancreas Secundarium,”™
1715, . )
t+ John Conrad Peyer, an anatomist of Schaffhausen, in Switzerland. H
essay, “De Glandulis Intestinorum,” was published in 1677,
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SEROUS Coar.—The pharynx and @sophagus have no covering of .
serous membrane. The alimentary canal within the abdomen has a
serous layer, derived from the peritoneum.

The Stomach is completely surrounded by peritoneum, excepting
along the line of junction of the great and lesser omentum. The first
or oblique portion of the duodenwm is also completely included by
the serous membrane, with the exception of the points of attachment
of the omenta. The descending portion has merely a partial covering
on “Its anterior surface. The tranverse portion is also behind the
peritoneum, being situated between the two layers of the transverse
meso-colon, and has but a partial covering. The rest of the small
wntestine is completely invested by it, excepting along the concave bor-
der to which the mesentery 1s attached. The e@cum is more or less in-
vested by the peritoneum, the more frequent disposition being that in
which the intestine is surrounded for three-fourths only of its circum-
ference. The ascending and the descending colon are covered by the
serous membrane only in front. The transverse colon is invested
completely, with the exception of the lines of attachment of the
greater omentum and transverse meso-colon. And the sigmoid flexure
is entirely surrounded, with the exception of the part corresponding
with the junction of the left meso-colon. The upper third of the
rectum is completely enclosed by the peritoneum ; the middle third
has an anterior covering only, and the inferior third none whatso-
ever.

Vessels and Nerves.—The Arteries of the alimentary canal, as they
supply the tube from above downwards, are .the pterygo-palatine,
ascending pharyngeal, superior thyroid, and inferior thyroid, in the
- neck ; wsophageal, in the thorax; gastric, hepatic, splenic, superior
and inferior mesenteric, in the abdomen ; and inferior mesenterie, iliac,
and internal pudic, in the peivis, The veins from the abdominal ali-
mentary canal unite to form the vena portze. The lymplatics and
lacteals open into the thoracic duet.

The Nerves of the pharynx and cesophagus are derived from the
glosso-pharyngeal, pneumogastrie, and sympathetic. ~The nerves of
the stomach are the pneumogastrie, and sympathetic branches from
the solar plexus; and those of the intestinal canal are the superior
and inferior mesenteric and hypogastric plexuses. The extremity
of the rectum is supplied by the inferior sacral nerves from the spinal
cord.

THE LIVER.-

TuE liver is a conglomerate gland of large size, appended to the
‘alimentary canal, and performing the double office of separating impu-
rities from the venous blood of the chylo-poietic viscera previously to
its return into the general venous circulation, and of secreting a fluid
necessary to chylification, the bile. It is the largest organ in the body,
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. The Longitudinal ligament (broad, lignmentum suspensorium hepatis) -
18 an antero-posterior fold of peritoneum, extending from the noteh on
the anterior margin of the liver to its posterior border. Between its
two layers, in the anterior and free margin, is the round ligament,

The Lateral ligaments are formed by the two layers of peritoneum,
which pass from the under surface of the diaphragm to the posterior
border of the liver; they correspond with its lateral lobes,

The Coronary ligament is formed by the separation of the two layers
forming the lateral ligaments near their point of convergence. The
posterior layer is continued unbroken from one lateral ligament into
the other; but the anterior quits the posterior at each side, and is con-
tinuous with the corresponding layer of the longitudinal ligament. In
this way a large oval surface on the posterior border of the liver is left
uncovered by peritoneum, and is connected to the diaphragm by areolo-
fibrous tissue, This space is formed principally by the right lateral
ligament, and is pierced near its left extremity by the inferior vena
cava, previously to the passage of that vessel through the tendinous
opening in the diaphragm,

The Round ligament is a fibrous cord resulting from the obliteration
of the umbilical vein, and situated between the two layers of perito-
‘neum in the anterior border of the longitudinal ligament. It may be
traced from the umbilicus, along the longitudinal fissure of the under
surface of the liver to the inferior vena cava, to which it is con-
nected. '

Fissures-—The under surface of the liver is marked by five fissures,
which divide its surface into five compartments or lobes, two principal &
and three minor lobes; they are the— -

Fissures, Lobes. P
Longitudinal fissure, Right lobe, =
Fissure of the ductus venosus, Left lobe, &
Transverse fissure, Lobus quadratus, g
Fissure for the gall bladder - Lobus Spigelii, J
Fissure for the vena cava. Lobus caudatus. i

The Longitudinal fissure is a deep groove running from the notch
upon the anterior margin of the liver, to the posterior border of the
organ. At aboutone-third from its posterior extremity it is joined by
a short but deep fissure, the transverse, which meets it transversely
from the under part of the right lobe, .

The longitudinal fissure in front of this junction lodges the fibrous
cord of the umbilical vein, and is generally crossed by a band of hepatic
substance called the pons hepatis, 3

‘The Fissure for the ductus venosus is the shorter portion of the longi-
tudinal fissure, extending from the junctional termination of the trans-
verse fissure to the posterior border of the liver,and containing a small
fibrous cord, the remains of the ductus venosus. This fissure is there-
fore but a part of the longitudinal fissure. -

The Transverse fissure is the short and deep fissure, about two inches
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thence named sublobular, The capsular surfuce includes the rest of the -
periphery of the lobule, and has received its designation from being en-
closed in an areolar capsule derived from the capsule of Glisson. In the
centre of each lobule is a small vein, the éntralobular, which is formed by
the convergence of six or eight minute venules from the rounded promi-
nences of the periphery, The intralobular vein thus constituted takes
1ts course through the centre of the longitudinal axis of the lobule, pierces
the middle of its base, and opens into the sublobular vein. The periphery
of the lobule, with the exception of its hase, which is always closely
. attached to a sublobular vein, is
Fig 185.* connected by means of its areolar
capsule with the capsular surfaces
of surrounding lobules. The in-
terval between the lobules is the
inderlobular fissure, and the angular
interstices formed by the apposition
of several lobules are the inferlobu-
lar spaces.

The lobules of the centre of the
liver are angular, and somewhat
smaller than those of the surface, from the greater compression to
which they are submitted. The superficial lobules are incomplete, and
give to the surface of the organ the appearance and all the advantages
resulting from an examination of a transverse section.

“ Each lobule is composed of a plexus of biliary ducts, of a venous
plexus, formed by branches of the portal vein, of a branch (intralobular),
of an hepatic vein, and of minute arteries; nerves and absorbents, it
1s to be presumed, also enter into their formation, but cannot be traced
into them.” * Examined.with the microscope, a lobule is apparently
composed of numerous minute bodies of a yellowish colour and of
various forms, connected with each other by vessels. These minute
bodies are the acini of Malpighi.” “If an uniujected lobule be ex-
amined and contrasted with an injected lobule, it will be found that
the acini of Malpighi in the former are identical with the injected
lobular biliary plexus in the latter, and the blood-vessels in both will -
be easily distinguished from the ducts.”+

Glisson’s capsule is the areolo-fibrous tissue which envelopes the he-
patic artery, portal vein, and hepatic duct, during their passage through
the right border of the lesser omentum, and which continues to sur-
round them to their ultimate distribution in the substance of the lobules,
It forms for each lobule a distinct capsule, which invests it on all sides

* A longitudinal section of two lobules. 1. A superficial lobule, termirating
abruptly, and resembling a section at its extremity., 2. A deep lobule, shewing
the foliated appearvance of its section. 3. The intfalobular vein, with its con-
verging venules; the vein terminates in a sublobular vein. 4. The external, or
capsular surface of the lobule, :

+ The Anatomy and Physiology of the Liver, by Mr. Kiernan, Phil. Trans.
1838, from which this and the other paragraphs within inverted commas, on the
structure of the liver, are quoted,
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with the exception of their bases and those extremities of the super-
ficial lobules which appear upon the surfaces of the liver. The inter-
lobular veins communicate freely with each other, and with the corre-
sponding veins of adjoining fissures, and establish a general portal
anastomosis throughout the entire liver. The lobwlar branches are
derived from the interlobular veins ; they form a plexus within each
lobule, and converge from the circumference towards the centre, where
they terminate in the minute radicles of the intralobular vein. * This
plexus, interposed between the interlobular portal veins and the
intralobular hepatic vein, constitutes the venous part of the lobule,
and may be called the lobular venous plexus.” The irregular islets of
the substance of the lobules, seen between the meshes of this plexus
by means of the microscope, are the acini of Malpighi, and are por-
tions of the lobular biliary plexus.

The portal vein returns the venous blood from the chylopoietic
viscera, to be circulated through the lobules ; it also receives the
venous blood which results from the distribution of the hepatic
artery.

The Hepatic duct, entering the liver at the transverse fissure,
divides into branches, which ramify through the portal canals, with
the portal vein and hepatic artery, to terminate in the substance of the
lobules. Its branches, like those of the portal vein, are vaginal, inter-
lobular, and lobular.

The Vaginal branches ramify through the capsule of Glisson, and
form a vaginal biliary plexus, which, like the vaginal portal plexus,
surrounds the vessels in the large canals, but is deficient on that side
of the smaller canals near which the duct is placed. The branches
given off by the vaginal biliary plexus are interlobular and lobular,
The interlobular branches proceed from the vaginal biliary plexus
where it exists, and directly from the hepatic duct on that side of the
smaller canals against which the duct is placed. They enter the inter-
lobular spaces, and ramify upon the capsular surface of the lobules in
the interlobular fissures, where they communicate freely with each
other. The lobular ducts are derived chiefly from the interlobular;
but to those lobules forming the walls of the portal canals, they pass
directly from the vaginal plexus. They enter the lobule, and form a
plexus in its interior, the lobular biliary plexus, which constitutes the
principal part of the substance of the lobule. The duets terminate
either in loops or in ceecal extremities. e

The coats of the ducts are very vascular, and are supplied with a
number of mucous follicles, which are distributed irregularly in the
larger, but are arranged in two parallel longitudinul rows in the
smaller ducts, '

4

The Hepatic artery enters the liver with the portal vein and hepatic
duct, and ramifies with those vessels through the portal canals. Its
branches are the vaginal, interlobular, and lobular. The waginal
branches, like those of the portal vein and hepatic duct, form a vaginal
pleaus, which exists throughout the whole extent of the portal canals;
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venous blood from the ultimate ramifications of the hepatic artery in-
the liver itself. It gives off branches in the canals, which are called
vaginal, and form a venous vaginal pleaus ; these give off interlobular
branches, and the latter enter the lobules and form lobular VENOUS
pleauses, from the blood cirenlating in which the bile is secreted.

The Bile in the lobule is received by a network of minute due
the lobular biliary pleaus ; it is conveyed from the lobule into the
interlobular ducts ; 1t is thence poured into the biliary vaginal plezus
of the portal canaia, and thence into the excreting ducts, by which it
15 carried to the duodenum and gall-bladder, after being mingled in
its course with the mucous secretion from the numberless muciparous
follicles in the walls of the ducts.

The Hepatic artery distributes branches through every portal canal ;
gives off vaginal branches which form a vaginal hepatic plexus, from
which the interlobular branches arise, and these latter terminate
ultimately in the lobular venous plexuses of the portal vein. The
artery ramifies abundantly in the coats of the hepatic ducts, enabling
them to provide their mucous secretion ; and supplies the vasa vaso-
rum of the portal and hepatic veins, and thie nutrient vessels of the
entire organ.

The Hepatic veins commence in the centre of each lobule by minute
radicles, which collect the impure blood from the lobular venous plexu:uxzi
and convey it into the intralobular veins ; these open into the
lobular veins, and the sublobular veins unite to form the large hapa.tm -'
trunks by which the blood is conveyed into the vena cava.

Physiological and pathological deductions.—The physiological ded
tion arising out of this anammlca.l arrangement is, that the bile dis
wholly secreted from venous blood, and not from a mixed venous and ar- .f
terial blood, as stated by Muller for although the portal vein re-
celves its hluud from two sources, viz. from the chylopeietic viscera
and from the capillaries of the hepatic artery, yet the very fact of the
blood of the latter yvessel having passed through its capillaries into the '-,’

portal vein, or in extremely small quantity into the cap:llar}' netwa .
nf the lobular venous plexus, is sufficient to establish its venous
character.* 2

The pathological deductions depend upon the following facts: —
Each lobule is a perfect gland ; of umiform structure, of uniform
colour, and possessing the same degree of vascularity thraughuut. I
is the seat of a double venous circulation, the vessels of the one
(hepatic) being situated in the centre of the lobule, and those of th .
other (portal) in the circumference. Now the colour of the lobule, as
of the entire liver, depends chiefly upon the proportion of blun& mn
tained within these fwo sets of vessels; and so long as the m
is natural, the colour will be uniform. But the instant that any cau:
is developed which shall interfere with the free circulation ﬂf eith
there will be an immediate diversity in the colour of the lobule.

* For argnments on this contested question, see the article “Liﬁr "in he
“ Cyclopedia of Anatomy and Physiology,” edited by Dr. Todd. E
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The Biliary ducts are, the ductus communis choledochus, the eystic,
and the hepatic duet, '

The Ductus communis choledochus (3o bilis, Yesomar recipio) is the
common excretory duct of the liver and gall-bladder ; it is about three
inches in length, and commences at the papilla sitnated on the inner
side of the cylinder of the perpendicular portion of the duodenum.
Passing obliquely between the mucous and muscular coat, it ascends
behind the duodenum,and through the right border of the lesser omen-
tum; and divides into two branches, the eystic duct and the hepatie
duct. It is constricted at its commencement in the duodenum, and
becomes dilated in its progress upwards,

The Cystic duct, about an inch in length, passes outwards from
the preceding to the neck of the gall-bladder, with which it is con-
tinuous. '

The Hepatic duct continues onwards to the transverse fissure of the
liver, and divides into two branches, which ramify through the portal
canals to every part of the liver. f

The coats of the hepatic ducts are an external or fibrous, and an in-
ternal or mucous coat. The eaternal coat is composed of a contractile
fibrous tissue, which is probably muscular ; but its muscularity has
not yet been demonstrated in the human subject. The mucous coat
is continuous on the one hand with the lining membrane of the i;’

hepatic ducts and gall-bladder, and on the other with that of the
duodenum. '
Vessels and Nerves.—The gall-bladder is supplied with blood by
the cystic artery, a branch of the hepatic. Its veins return their ¥
blood into the portal vein. The nerves are derived from the hepatic
plexus. -

THE FPANCREAS.

The Pancreas is a long, flattened, conglomerate gland, analogous to
the salivary glands. It is about six inches in length, and between
three and four ounces in weight ; is situated transversely across the
posterior wall of the abdomen, behind the stomach, and resting on the
aorta, vena porta, inferior vena cava, the origin of the superior mesen-
teric artery, and the left kidney and supra-renal capsule; oppositethe
first and second lumbar vertebrae. It is divided into a body,a greater
and a smaller extremity : the great end or head is placed towards the
right, and is surrounded by the curve of the duodenum ; the lesser
end extends to the left as far as the spleen. The anterior surface of
the body of the pancreas is covered by the ascending posterior layer
of peritoneum, and is in relation with the stomach, the first portion
of the duodenum, and the commencement of the transverse arch of the
colon. The posterior surface is grooved for the splenic vein, and
tunnelled by a complete canal for the superior mesenteric and portal
vein, and superior mesenteric artery. The upper border presents a
deep groove, sometimes a canal, for the splenic artery and vein, and is
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596 THE SUPRA-RENAL CAPSULES.

verse arch of the colon, Tt is connected to the stomach by the gastro- -
splenic omentum, and by the vessels contained in that duplicature. A
second spleen (lien succenturiatus) is sometimes found appended to
one of the branches of the splenic artery, near the great end of the
stomach; when it exists, it is round and of small size, rarely larger than
a hn.::Ll-nut I have seen two, and even three, of these bodies. The
spleen 1s invested by the peritoneum and by a tunica propria of yellow
elastic tissue, which enables it to yield to the greater or less distension
of its vessels. The elastic tunic forms sheaths for the vessels in their
ramifications through the organ, and from these sheaths small fibrous
bands are given off in all directions, which become attached to the in-
ternal surface of the elastic tunic, and constitute the areolar framework
of the spleen. The substance oceupying the interspaces of this tissue
is soft, granular, and of a bright red colour; and frequently interspersed
with small, white, soft corpuscles (Malpighian bodies). These cor-
puscles, according to the researches of Oesterlen and Mr. Simon, are
aggregations of cyto-blasts enclosed in a kind of capsule of ea 11]an'
vessels. There are, besides, separate cyto-blasts scattered thrnugh the
red substance, :
Vessels and Nerves.—The Splenic artery is of very large size in pro-
portion to the bulk of the spleen ; it is a division of the ceeliac axis.
The branches which enter the spleen are distributed to distinet sections
of the organ, and anastomose very sparingly with each other. The
veins by their numerous dilatations constitute the principal part of the
bulk of the spleen ; they pour their blood into the splenic vein, which =
is one of the two great formative trunks of the portal vein. The lym-
phatics are remarkable for their number and large size; they terminate
in the lumbar glands. The nerves are, the splenic plexus, derived from
the solar plexus.  +

THE SUPRA-RENAL CAPSULES.

The supra-renal capsules are two small yellowish and flattened
bodies surmounting the kidneys, and inclining inwards towards the =
vertebral column. The right is somewhat three-cornered in Ehape. .
the left semilunar ; they are connected to the kidneys by the common
investing areolar tissue, and each capsule is marked on its anterior
surface by a fissure which appears to divide it into two lobes,. The
right supra-renal capsule is closely adherent to the posterior and under
aurface of the liver, and the left lies in contact with the pancreas,
Both capsules rest against the crura of the diaphragm on a level with
the tenth dorsal vertebra, and, by their inner border, are in rehtmf
with the great splanchnic nerve and semilunar ganglion. They are
larger in the feetus than in the adult, and appear to perform some
office connected with embryonic life. The anatomy of these organs i N
the feetus will be found in the succeeding chapter.

In structure they are composed of two substances, cortical and
medullary.” The cortmal substance is of a yellowish colour, and con-

.






598 STRUCTURE OF THE KIDNEYS.

tebral column, which latter they approach by their upper extremities. -
Each kidney is between four and five inches in length, about two
inches and a half in breadth, somewhat more than one inch in thick-
ness, and weighs between three and five ounces, The kidneys are
usually enclosed in a quantity of fat ; they rest on the diaphragm, on
the anterior lamella of the transversalis muscle, which separates them
from the quadratus lumborum, and on the psons magnus, The right
kidney is somewhat lower than the left, from the position of the liver;
it 1s in relation, by its anterior surface, with the liver and descending
portion of the duodenum, which rest against it ; and is covered in by
the ascending colon and by its flexure. The left kidney, higher than
the right, is covered, in front, by the great end of the stomach, by the
spleen, descending colon with its flexure, and by a portion of the small
intestines, The anterior surface of the kidney is convex, while the
posterior is flat ; the superior extremity is in relation with the supra-
renal capsule ; the convex border is turned outwards towards the
parietes of the abdomen ; the con-
Fig. 186.* cave border looks inwards towards
the vertebral column, and is exca-
vated by a deep fissure, the lulus
renalis, iIn which are situated the
vessels and nerves and pelvis of the
kidney; the renal vein being the
most anterior, next the renal artery,
and lagtly the pelvis.

The kidney is dense and fragile
in texture, and is invested by a pro-
per fibrous capsule, which is easily
torn from its surfaice. When di-
vided by a longitudinal incision,
carried from the convex to the con-
cave border, it is found to present in
its interior two structures, an exter-
nal or vascular (cortical), and an in-
ternal or tubular (medullary) sub-
stance. The tubular portion is form-
ed of pale reddish-coloured conical
masses, corresponding by their bases
with the vascular structure, and by
their apices with the hilus of the
organ ; these bodies are named cones (pyramids of Malpighi), and
are from eight to fifteen in number. The vascular portion is composed

* A section of the kidney, surmeunted by the supra-renal capsule; the swell-
ings on the surface mark the original constitution of the organ of distinet lobes.
1. The supra-renal capsule. 2. The vascular portion of the kidney. 3, 3. Its
tubular portion, consisting of cones. 4, 4, Two of the papill® projecting into
their co nding calices. &, 5, 5. The three infundibula; the middle 5is
situated in the mouth of a calyx, 6. The pelvis. 7. The ureter.






GO0 PORTAL CIRCULATION OF THE KIDNEY.

with the uriniferous tubuli, and is reflected from their sides so as to -
form around each a cup-like pouch, or calye. The calices communi-
cate with a common cavity of larger size, situated at each extremity,
and in the middle of the organ ; and these three cavities, the infun-.
dibula, constitute by their union the large membranous sae, which
.occupies the hilus renalis, the pelvis of the kidney.

The kidney in the embryo and fetus consists of lobules. See the
anatomy of the feetus in the succeeding Chapter, .

The Ureter, (sfgov, urine, gy to keep,) the excretory duct of the 3
kidney, is a membranous tube of about the diameter of a goose-quill,
and nearly eighteen inches in length ; it is continuous superiorly with
the pelvis of the kidney, and is constricted inferiorly, where it lies in
an oblique direction between the muscular and mucous coats of the
base of the bladder, and opens upon its mucous surface. Lying along
the posterior wall of the abdomen, it is situated behind the peritoneum,
and is crossed by the spermatic vessels; in its course downwards it
rests against the anterior surface of the psoas, and crosses the common
iliac artery and vein, and then the external iliac vessels. Within the
pelvis it crosses the umbilical artery and the vas deferens in the male,
and the upper part of the vagina in the female. There are sometimes
two ureters to one kidney. The ureter, the pelvis, the infundibula, =
and the calices are composed of two
coats, an external or fibrous coat,
the tunica propria; and an internal
mucous coat, which is continuous
with the mucous membrane of the
bladder inferiorly, and with that of
the tubuli uriniferi above. &

Vessels and Nerves,—The renal
artery is derived from the aorta; it
divides into several large branches
before entering the hilus, and with-
in the organ ramifies in an arbores-
cent manner, terminating in nutrient
twigs, and in the small inferent ves-
sels of the corpora Malpighiana,
In the Malpighian bodies the infe-
rent vessels divide into several pri-
mary twigs, which subdivide into capillaries, and the capillaries, after
forming loops, converge to the efferent vein, which is generally smaller
than the corresponding artery. The efferent veins proceed to and

* Plan of the renal circulation ; copied from Mr. Bowman's paper. a. A
branch of the renal artery giving off several Malpighian twigs. 1. An efferent
twig to the capillary tuft contained in the Malpig body, #; from the Mal-

ighian body the uriniferous tube is seen taking its tortuous course to f. 2, 2.
ggareht ']raina; that which proceeds from thi_lﬂalpﬂ]?him body is seen to be
smaller than the corresponding artery. p, p. The cap venous plexus, rami-
fying upon the urinifnr%;a mbgm This plexus receives its blood from the efferent
veins, 2, 2, and transmits it to the branch of the renal vein, v.
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PELVIS.

The cavity of the pelvis is that portion of the great abdominal cavity
which is included within the hones of the pelvis, below the level of the
linea-ilio-pectinea and the promontory of the sacrum. It is bounded
by the cavity of the abdomen above, and by the perineum below; its
internal parietes are formed, in front, below, and at the sides, by the
peritoneum, pelvic fascia, levatores ani muscles, obturator fasciz, and
muscles; and behind, by the sacrum and sacral plexus of nerves,

The Viscera of the pelvis in the male are, the urinary bladder, the
prostate gland, vesiculee seminales, and the rectum.

BLADDER.

The Bladder is an oblong membranous viscus of an ovoid shape,
situated behind the ossa pubis and in front of the rectum. It is larger
in its vertical diameter than from side to side ; and its long axis is
directed from above, obliquely downwards and backwards. It is
divided into, body, fundus, base, and neck. The body comprehends
the middle zone of the organ ; the fundus, its upper segment; the
base, the lower broad extremity which rests on the rectum ; and the
neck, the narrow constricted portion which is applied against the pros-
tate gland. .

This organ is retained in its place by ligaments, which are divided
into true and false : the true ligaments are seven in number, two an-
terior, two lateral, two umbilical, and the urachus; the false ligaments
are folds of the peritoneum, and are four in number, two anterior and
two posterior. The anterior ligaments are formed by the pelvic fascia,
which passes from the inner surface of the os pubis, on each side of the
symphysis, to the front of the bladder. The laferal ligaments are
formed by the reflexion of the pelvic fascia from the levatores ani
muscles, upon the sides of the base of the bladder. The umbilical
ligaments are the fibrous cords which result from the obliteration of the
umbilical arteries of the feetus; they pass forwards on each side of the
fundus of the bladder, and ascend beneath the peritoneum to the umbi-
licus. The urachus is a small fibrous cord formed by the obliteration of
a tubular canal existing in the embryo : it is attached to the apex of
the bladder, and thence ascends to the umbilicus. The false ligaments
are folds of peritoneum; the two lateral correspond with the passage of
~ the vasa deferentia from the sides of the bladder to the internal abdo-
minal rings, and the two posterior with the course of the umbilical
arteries, to the fundus of the organ. : ;

The bladder is composed of three coats, an external or serous coat,
a muscular, and a mucous coat. The serous coat is partial, and derived
from the peritoneum, which invests the posterior surface and sides of
the bladder, from about opposite the point of termination of the two
ureters to its summit, whence it is guided to the anterior wall of the

5






604 BLADDER—ITS LIGAMENTS,

mserted into the isthmus of the prostate gland, and into a ring of
muscular tissue, which surrounds the commencement of the prostatic
portion of the urethra, Some of the anterior fibres are also attached
to this ring. The lateral fibres commence at the prostate gland and
the muscular ring of the urethra on one side, and spread out as they
ascend upon the side of the bladder to descend upon the opposite side,
and be inserted into the prostate and opposite segment of the same
ring. Two bands of oblique fibres are described by Sir Charles Bell,
as originating at the terminations of the ureters, and converging to
the neck of the bladder: the existence of these muscles is not well
established. The fibres corresponding with the trigonum vesice are
transverse. |

It has been shown by Mr. Guthrie,* that there are no fibres at the
neck of the bladder capable of forming a sphincter vesicz ; but Mr.
Lane 4 has described a fascieulus of muscular fibres which surround
the commencement of the urethra, and perform such an office. These
fibres form a narrow bundle above the urethra, but spread out below
behind the prostate gland: they are brought into view by dissecting
off the mucous membrane from around the orifice of the urethra.

Sir Astley Cooper has described around the urethra, within the
prostate gland, a ring of elastic tissue, or, rather, according to Mr.
Lane, of muscular fibres, which has for its object the closure of the
urethra against the involuntary passage of the urine. It is into this
ring that the longitudinal fibres of the detrusor urinz are inserted, so
that the muscle, taking a fixed point at the os pubis, will not only com-
press the bladder, and thereby tend to force its contents along the
urethra, but will at the same time, by means of its attachment to the
ring, dilate the entrance of the urethra, and afford a free egress to the
contents of the bladder. *

The Mucous coat is thin and smooth, and exactly moulded upon the
muscular coat, to which it is connected by a somewhat thick layer of
submucous tissue, called by some anatomists the nervous coat ; its
papill are very minute, and there is scarcely a trace of mucous
follicles, This mucous membrane is continuous, through the ureters,
with the lining membrane of the uriniferous ducts, and, through the
urethra, with that of the prostatic ducts, tubuli seminiferi, and Cow-
per’s glands. -

Upon the internal surface of the base of the bladder is a triangular
smooth plane of a paler colour than the rest of the mucous membrane,
the trigonum vesica, or trigone vesicale, (fig. 191.) This is the most
sensitive part of the bladder, and the pressure of caleuli upon it gives.
rise to great suffering. It is bounded on each side by the raised
ridge, corresponding with the muscles of the ureters, at each posterior
angle by the openings of the ureters, and, in front, by a slight eleva-
tion of the mucous membrane at the entrance of the urethra, called
_ * “0On the Anatomy and Diseases of the Neck of the Bladder and of the
Urethra.,” + Lancet, vol. i. 1842-43, p. 670.
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GO6 MALE ORGANS OF GENERATION.

by the recto-vesical fold of peritoneum, and which corresponds with
the trigonum vesicz on the interior of the bladder. Each vesicula is
formed by the convolutions of a single tube, which gives off several
irregular caecal branches. It is enclosed in a dense fibrous membrane,
derived from the pelvic fascia, and
Fig.180.* is constricted beneath the isthmus
of the prostate gland into a small
excretory duct. The vas deferens,
somewhat enlarged and convoluted,
lies along the inner border of each
vesicula, and is included in its fi-
brous investment. It communicates 5
with the duct of the vesicula, be-
neath the isthmus of the prostate,
and formst the ejaculatory duct,
The ejaculatory duct is about three
quarters of an inch in length, and |
running forwards, first between the
base of the prostate and the isth-
mus, and then through the tissue of
the veru montanum, opens upon the
mucous membrane of the urethra,
near its fellow of the opposite side,
at the anterior extremity of that
process.

MALE ORGANS OF GENERATION.

The organs of generation in the male are, the penis and the testes,
with their appendages. '

e el T ST s e e et

PENIS.

The Penis is divisible into a body, root, and extremity. The body
is surrounded by a thin integument, which is remarkable for the

* The posterior aspect of the male bladder; the serous covering is removed in
order to shew the muscular coat, 1. The body of the bladder. 2. Its fundus.
3. Its inferior fandus or base. 4. The urachus. 5, 5. The ureters. 6, 6. The
vasa deferentia. T, 7. The vesicul@ seminales. T’he triangular area, bounded :
by the vasa deferentia and vesiculs® seminales on either side, a dotted line above,
and the numeral 3 below, is the space corresponding with the trigonum vesice,
It is this part of the bladder which is pierced, in pnnctu%ha b gh
the rectum, The dotted line, forming the base of this triangular area,
the extent of the recto-vesical fold of the peritoneum, -

1 It has been customary hitherto, in works on anatomy, to describe the conrse
of excretory duets as proceeding from the gland, and.passing thence to the point
at which the secretion is poured out. In the description of the vas defer
with its connexion with the duct of the vesicula seminalis, I have adopted t
plan, that I might not too far depart from established habit. But as it is m
correct and consistent with the present state of science to consider the gland as
a development of the duct, I have pursued the latter principle in the description
of most of the other glandular organs of the body., - ;






(08 ERECTILE TISSUR.—URETHRA,

anterior extremity. The bulb is adherent to the deep perineal fascia
by means of the tubular prolongation of the anterior layer, which sur-
rounds the membranous portion of the urethra ; in the rest of its
extent the corpus spongiosum is attached to the corpus cavernosum by
areolar tissue, and by veins which wind around that body to reach
the dorsal vein, It is composed of erectile tissue, enclosed by a
dense fibrous layer, much thinner than that of the corpus CAVErnosum,
and contains in its interior the spongy portion of the urethra, which
lies nearer its upper than its lower wall,

Erectile tissue is a peculiar cellulo-vascular structure, entering in
considerable proportion into the composition of the organs of genera-
tion. It consists essentially of a plexus of veins so closely convoluted
and interwoven with each other, as to give rise to a cellular appear-
ance when examined by means of a section. The veins forming this
plexus are smaller in the glans penis, corpus spongiosum, and circum-
ference of the corpus cavernosum, than in the central part of the latter,
where they are large and dilated. They have no other coat than the
internal lining prolonged from the neighbouring veins ; and the inter-
stices of the plexus are occupied by a peculiar reddish fibrous tissue.
They receive their blood from the capillaries of the arteries in the
same manner with veins generally, and not by means of vessels
having a peculiar form and distribution, as described by Miiller. The
helicine arteries of that physiologist have no existence,

Vessels and Nerves.—The arteries of the penis are derived from
the internal pudic ; they are, the arteries of the bulb, arteries of the
corpus cavernosum, and dorsales penis. Its veins are superficial and
deep. The deep veins run by the side of the deep arteries, and ter-
minate in the internal pudic veins. The superficial veins escape in
considerable number from the base of the glans, and converge on the
dorsum penis, to form a large dorsal vein, which receives other veins
from the corpus cavernosum and spongiosum 1in its course, and passes
backwards between two layers of the lignmentum suspensorium, and
through the deep fascia beneath the arch of the os pubis, to terminate
in the prostatic and vesical plexuses,

The Lymphatics terminate in the inguinal glands. The merves are
derived from the internal pudic nerve, from the sacral plexus, and, as
shewn by Professor Muller, in his beautiful monograph, from the
hypogastric plexus.

URETHRA.

The urethra is the membranous canal extending from the neck of
the bladder to the meatus urinarius. It is curved in its course, and is
composed of two layers, a mucous coat and an elastic fibrous coat.
The mucous coat is thin and smooth; it is continuous, internally,
with the mucous membrane of the bladder; externally, with the in-
vesting membrane of the glans; and at certain points of its extent,
with the lining membrane of the numerous ducts which open into the







610 MEMBRANOUS URETHRA,

as a bond of connexion between the mucous membrane and the COTpus _
spongiosum. The urethra is about nine inches in length, and is di-
vided into a prostatic, membranous, and spongy portion,

The Prostatic portion, a little more than an inch in length, is
situated in the prostate gland, about one-third nearer its upper than
its lower surface, and extending from its base to its apex. Upon its
lower circumference or floor is a longitudinal fold of mucous membrane,
the veru montanum, or caput gallinaginis, and on each side of the veru,
a depressed fossa, the prostatic sinus, in which are seen the numerous
openings of the prostatic ducts. At the anterior extremity of the veru
montanum are the openings of the two ejaculatory ducts, and between

them a third opening, which leads
Fig, 191.% backwards into a small cecal sae,
. the sinus pocularis. The prostatic
portion of the urethra, when dis-
tended, is the most dilated part of
the canal; but, excepting during the
passage of urine, is completely closed
by means of a ring of muscular
tissue which encireles the urethra
as far as the anterior extremity of
the veru montanum. In the con-
tracted state of the urethra, the vern
montanum acts as a valve, being
pressed upwards against the npper
wall of the canal; but, during the
action of the detrusor muscle of
the bladder, the whole ring is ex-
panded by the longitudinal muscular
fibres which are inserted into it;
and the veru is especially drawn
downwards by two delicate ten-
dons, which have been traced by
Mr. Tyrrell from the posterior fibres
of the detrusor into the tissue of
this process. '
The Membranous portion, the
‘narrowest part of the canal, is some-

* The bulbous, membranous, and prostatic urethra, with part of the bladder.
1. Part of the urinary bladder; its internal surface. 2. The trigonum vesica,
3. The openings of the ureters. 4. The uvula vesicse. 5. The vern montanum.
6. The opening of the sinus pocularis. 7T, 7. The apertures of the ejaculato
ducts. - 8, 8. The openings of the prostatic ducts. The numbers 7, 7, and 8, §,
‘are placed on the cut surface of the supra-urethral portion of the prostate ..
9, 9. The lateral lobes of the prostate gland. a. The membranous of
the urethra. b, b. Cowper's glands. ¢, ¢. The apertures of the excretory duocts
of Cowper’s glands. . The commencement of the bulbous portion of the ure-
thra, ¢ e. The upper surface of the bulb of the corpus spongiosum. f, f. Thi
crura penis. g, g. The corpus cavernosum. A The spongy portion of
urethra.
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612 SCROTUM,—SPERMATIC CORD,

The scrotum is composed of two layers, the integument and a proper -
covering, the dartos ; the integument is extremely thin, transparent,
and abundant, and beset by a number of hairs which issue obliquely
from the skin, and have prominent roots. The dartos is a thin layer
of contractile fibrous tissue, intermediate in properties between muscu-
lar fibre and elastic tissue ; it forms the proper tunic of the serotum,
and sends inwards a distinct septum (septum scroti), which divides it
into two cavities for the two testes. The dartos is continuous around
the base of the scrotum with the common superficial fascia of the ab-
domen and perineum.

The SpermATIC CORD is the medium of communication between the
testes and the interior of the abdomen ; it is composed of arteries,
veins, lymphatics, nerves, the excretory duct of the testicle, and invest-
ing tunics. It commences at the internal abdominal ring, where the
vessels of which it is composed converge, and passes obliquely along
the spermatic canal ; the cord then escapes at the external abdominal
ring, and descends through the serotum to the posterior border of the
testicle. The left cord is somewhat longer than the right, and per-
mits the left testicle to reach a lower level than its fellow.

The Arteries of the spermatic cord are, the spermatic artery from the
aorta; the deferential artery, accompanying the vas deferens, from the
superior vesical; and the cremasteric branch from the epigastric artery.
The spermatic veins form a plexus, which constitutes the chief bulk of
the cord; they are provided with valves at short intervals, and the
smaller veins have a peculiar tendril-like arrangement which has ob-
tained for them the name of vasa pampiniformia. The lymphatics are
of large size, and terminate in the lumbar glands. The nerves are the
spermatic plexus, which is derived from the aortic and renal plexus,
the genital branch of the genito-crural nerve, and the scrotal branch of
the ilio-scrotal.

The Vas deferens, the excretory duct of the testicle, 1s situated along
the posterior border of the cord, where it may easily be distinguished
by the hard and cordy sensation which it communicates to the fingers.
Its parietes are very thick and tough, and its canal extremely small,
and lined by the mucous membrane continued from the urethra.

The Coverings of the spermatic cord are, the spermatic fascia, cre-
master muscle, and fascia propria. The spermatic fascia is a prolonga-
tion of the intercolumnar fascia, derived from the borders of the exter-
nal abdominal ring during the descent of the testicle in the fretus.
The cremasteric covering (erythroid) is the thin muscular sion
formed by the spreading out of the fibres of the cremaster, which is
likewise carried down by the testis during its descent. The fascia
propria is a continuation of the infundibiliform process from the trans-
versalis fascia, which immediately invests the vessels of the cord, and
is also obtained during the descent of the testis.

’






G14 STRUCTURE OF THE TESTIS.

serous coverings, it is a shut sac, investing the organ, and thence
reflected so as to form a bag around its circumference: hence it is
divided, into the funica vaginalis propria, and tunica vaginalis reflexa.
The tunica vaginalis propria covers the surface of the tunica albuginea,
and surrounds the epididymis, connecting it to the testis by means of
a distinct duplicature, The tunica vaginalis reflexa is attached by its
external surface, through the medium of a quantity of loose areolar
tissue, to the inner surface of the dartos. Between the two layers is
the smooth surface of the shut sac, moistened by its proper secre-
tion. ' ;

The Tunica albuginea (dura mater testis) is a thick fibrous mem-
brane, of a bluish white colour, and the proper tunic of the testicle.
It is adherent externally to the tunica vaginalis propria, and from the
union of a serous with a fibrous membrane is considered to be a fibro-
serous membrane, like the dura mater and pericardium. After sur-
rounding the testicle, the tunica albuginea is reflected from its posterior
border into the interior of the gland, and forms a projecting longitudinal
ridge, which is called the mediastinum testis (corpus Highmorianum*),
from which numerous fibrous cords (trabeculs, septula) are given off,
to be inserted into the inner surface of the tunic. The mediastinum
serves to contain the vessels and ducts of the testicle in their passage
into the substance of the organ, and the fibrous cords are admirably
fitted, as has been shewn by Sir Astley Cooper, to prevent compres-
sion of the gland. If a transverse section be made of the testis, and
the surface of the mediastinum examined, it will be observed that the
blood-vessels of the substance of the organ are situated near the poste-
rior border of the mediastinum, while the divided ducts of the rete

testis occupy a place nearer the free margin.
- The Tunica vasculosa (pia mater testis) is the nutrient membrane of
the testis; it is sitnated immediately within the tunica albuginea, and
encloses the substance of the gland, sending processes inwards between
the lobules, in the same manner that the pia mater is reflected between
the convolutions of the brain,

The substance of the testis consists of numerous conical flattened
lobules (lobuli testis), the bases being directed towards the surface of
the organ, and the apices towards the mediastinum. Krause found
between four and five hundred of these lobules in a single testis.
Each lobule is invested by a distinet sheath formed of two layers, one
being derived from the tunica vasculosa, the other from the funica
albuginea. The lobule is composed of one or several minute tubuli,
tubuli seminiferi,t exceedingly convoluted, anastomosing frequently

* Nathaniel Highmore, a physician of Oxford, in his * Corporis Humani Dis-
quisitio Anatomica,” published in 1651, considers the corpus Highmorianum as
a duct formed by the convergence of the fibrous cords, which he mistakes for
smaller ducts. , :

+ Lauth estimates the whole number of tubuli seminiferi in each testis at
840, and their average length at 2 feet 8 inches. According to this calculation,
the whole length of the tubuli seminiferi would be 1830 feet.

4
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A small convoluted duct, of variable length, is generally connected -
with the duct of the epididymis immediately before the commence-
ment of the vas deferens. This is the vasculum aberrans of Haller; it
is attached to the epididymis by the areolar tissue in which that body
is enveloped. Sometimes it becomes dilated towards its extremity,
but more frequently retains the same diameter throughout,

The Vas deferens may be traced upwards in the course of the seminal
fluid, from the globus minor of the epididymis along the posterior part
of the spermatic cord, and along the spermatic canal to the internal ab-
dominal ring. From the ring it is reflected inwards to the side of the
fundus of the bladder, and descends along its posterior surface, crossing
the direction of the ureter, to the inner border of the vesicula seminalis.
In this situation it becomes somewhat larger in size and convoluted,
and terminates at the base of the prostate gland, by uniting with the
duct of the vesicula seminalis and constituting the ejaculatory duct.
The ejaculatory duct, which is thus formed by the junction of the duct
of the vesicula seminalis with the vas deferens, passes forwards to the
anterior extremity of the vern montanum, where it terminates by
opening into the prostatic urethra.

..H_'-_--l'-'n-’_ﬂl"_ﬂ"l_- E

FEMALE PELVIS.

The peculiarities in form of the female pelvis have already been
examined with the anatomy of the bones (p. 94). Its lining
boundaries are the same with those of the male. The contents are,
the bladder, vagina, uterus with its appendages, and the rectum.
Some portion of the small intestines also occupies the upper part of its
cavity.

Th}; Bladder is in relation with the ossa pubis in front, with the
uterus behind, from which it is usually separated by a convolution of
small intestine, and with the neck of the uterus and vagina beneath.
The form of the female bladder corresponds with that of the pelvis,
being broad from side to side, and often bulging more on one
side than on the other. This is particularly evident after fre-
quent parturition. The coats of the bladder are the same as those of
the male. X

The Urethra is about an inch and a half in length, and is lodged in
the upper wall of the vagina, in its course downwards and forwards,
beneath the arch of the os pubis, to the meatus urinarius. It is lined
by mucous membrane, which is disposed in longitudinal folds, and is
continuous internally with that of the bladder, and externally with
that of the vulva ; the mucous membrane is surrounded by a proper
coat of elastic tissue, to which the muscular fibres of the detrusor
urinz are attached. It is to the elastic tissue that is due the remark-
able dilatability of the female urethra, and its speedy return to its
original djnmat&j;‘ The meatus i_q} encircled by a ring of fibrous tis-
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VAGINA.

The Vagina is a membranous canal, leading from the vulva to the
uterus, and corresponding in direction with the axis of the outlet of
the pelvis. It is constricted at its commencement, but near the uterus
becomes dilated ; and is closed by the contact of the anterior with
the posterior wall. Its length is variable ; but it is always longer
upon the posterior than upon the anterior wall, the former being
usually about five or six inches in length, and the latter four or five.
It is attached to the cervix of the uterds, which latter projects into
the upper extremity of the canal.

In Structure the vagina is composed of a mucous lining, a layer of
erectile tisswe, and an external tunic of contractile fibrous tissue, re-
sembling the dartos of the scrotum. The upper fourth of the posterior
wall of the vagina is covered, on its pelvic surface, by the peritoneum;
while in front the peritoneum is reflected from the upper part of the
cervix of the uterus to the posterior surface of the bladder. On each
side it gives attachment, superiorly, to the broad ligaments of the =
uterus ; and, inferiorly, to the pelvic fascia and levatores ani.

The Mucous membrane presents a number of {ransverse papille or
ruge upon the upper and lower surfaces of the canpal, the ruge ex-
tending outwards on each side from a middle raphé. The transverse
papille and raphé are more apparent upon the upper than upon the
lower surface, and the two raphé are called the columns of the vagina.
The mucous membrane is covered by a thin cuticular epithelium, |
which is continued from the labia, and terminates by a fringed border
at about the middle of the cervix uteri.

The Middle or erectile layer consists of erectile tissue enclosed be-
tween two layers of fibrous membrane ; this layer is thickest near the
commencement of the vagina, and becomes gradually thinner as it
approaches the uterus. '

The Eaternal, or dartoid layer of the vagina, serves to connect it to
the surrounding viscera. Thus, it is very closely adherent to the
under surface of the bladder, and drags that organ down with it in
prolapsus uteri. To the rectum it is less closely connected, and that
intestine is therefore less frequently affected in prolapsus. : '

LW _ RS

UTERUS,

The Uterus is a flattened organ of a pyriform shape, having the base
directed upwards and forwards, and the apex downwards and back-
wards in the line of the axis of the inlet of the pelvis, and forming a
considerable angle with the course of the vagina. It is convex on its
posterior surface, and somewhat flattened upon its anterior t. In

the unimpregnated state it is about three inches in length, two in
L
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point the canal of the cervix expands into the shallow triangular cavity -
of the uterus, the inferior angle corresponding with the orificium
Internum, and the two superior angles, which are funnel-shaped, and
represent the original bicornute condition of the organ, with the com-
mencement of the Fallopian tubes. In the canal of the cervix uteri
are two or three longitudinal folds, to which numerous oblique folds
converge so as to give the idea of branches from the stem of a tree;
hence this appearance has been denominated the arbor vite uterina.
Between these folds, and around the os uteri, are numerous mucous H
follicles, It is the closure of the mouth of one of these follicles, and I
the subsequent distention of the follicle with its proper secretion, that ;
occasions those vesicular appearances, so often noticed within the
mouth and cervix of the uterus, called the ovula of Naboth. !

Structure.~—The uterus is composed of three tunics: of an eafernal
or serous coat, derived from the peritoneum, which constitutes the
duplicatures on each side of the organ called the broad ligaments; of
a nuddle or muscular coaf, which gives thickness and bulk to the
uterus ; and of an infernal or mucous membrane, which lines its in-
terior, and is continuous on the one hand with the mucous lining of
the Fallopian tubes, and on the other with that of the vagina. In
the unimpregnated state the muscular coat is exceedingly condensed
in texture, offers resistance to section with the scalpel, and appears to
be composed of whitish fibres inextricably interlaced and mingled =
with blood-vessels, In the impregnated uterus the fibres are of large
size, and distinct, and are disposed in two layers, superficial and deep.
The superficial layer consists of fibres which pursue a vertical direc-
tion, some being longitudinal, and others oblique. The longitudinal
fibres are found principally on the middle line, forming a thin plane
upon the anterior and posterior face of the organ and upon its fundus.
The oblique fibres occupy chiefly the sides and the fundus. At the
angles of the uterus the fibres of the superficial layer are continued
outwards upon the Fallopian tubes, and into the round ligaments and
ligaments of the ovaries, The deep layer consists of two hollow cones
of eircular fibres having their apex at the openings of the Fallopian
tubes, and intermingling with each other by their bases on the body
of the organ. These fibres are continuous with the deep muscular
layer of the Fallopian tubes, and indicate the primitive formation
of the uterus by the blending of these two canals. Around the
cervix uteri the muscular fibres assume a circular form interlacing
with and crossing each other at acute angles. The mucous membran
is provided with a columnar ciliated epithelium, which extends from
the middle of the cervix uteri to the extremities of the Fallopian
tubes,

Vessels and Nerves.—The Arteries of the uterus are the uterine
from the internal iliac, and the spermatic from the aorta. The veins
are large and remarkable; in the impregnated uterus they are called
sinuses, and consist of canals channelled through the substance of the

T

organ, being merely lined by the internal membrane of the veins
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622 FALLOPIAN TUBES.—OVARIES,

at the free extremity, and narrower in the middle than at either end. -
Each tube is about four or five inches in length, and more or less
flexuous in its course, The canal of the Fallopian tube is exceedingly
minute; its inner extremity opens by means of the ostium wterinum
into the upper angle of the cavity of the uterus, and the opposite end
into the cavity of the peritoneum. The free or expanded extremity
of the Fallopian tube presents a double and sometimes a triple series of
small processes or fringes, which surround the margin of the trumpet
or funnel-shaped opening, the ostium abdominale.  This fringe-like
appendage to the end of the tube has gained for it the appellation of
the fimbriated extremity; and the remarkable manner in which this
circular fringe applies itself to the surface of the ovary during sexual
excitement, the additional title of morsus diaboli, A short ligamen-
tous cord proceeds from the fimbriated extremity to be attached to the
distal end of the ovary, and serves to guide the tube in its seizure of
that organ.

The Fallopian tube is composed of three tunics, an external and
loose investment derived from the peritoneum ; a middle or muscular
coat, consisting of cireular [internal] and longitudinal [external] fibres,
continuous with those of the uterus; and an internal or lining mucous
membrane, which is continuous on the one hand with the mucous

membrane of the uterus, and at the opposite extremity with the peri-

toneum. In the minute canal of the tube the mucous membrane is

thrown into longitudinal folds or rugee, which indicate the adaptation

of the tube for dilatation.

The OvaRriks are two oblong flattened and oval bodies of a whitish
colour, situated in the posterior layer of peritoneum of the broad liga-
ments. They are connected to the upper angles of the uterus at each

side by means of a rounded cord, consisting chiefly of muscular fibres

derived from the uterus, the ligament of the ovary. By the opposite
extremity they are connected by another and a shorter ligament to the
fimbriated aperture of the Fallopian tube.

In structure the ovary is composed of a cellulo-fibrous parenchyma
or stroma, traversed by blood-vessels, and enclosed in a capsule con-
sisting of three layers: a vascular layer, which is situated most inter-
nally, and sends processes inwards to the interior of the organ; a
middle or fibrous layer of considerable density, and an external invest-
ment of peritoneum. In the cells of the stroma of the ovary the
small vesicles or ovisacs of the future ova, the Graafian vesicles, as
they have been termed, are developed. There are usnally about fifteen
fully formed Graafian vesicles in each ovary; and Dr. Martin Barry
has shewn that countless numbers of microscopic ovisacs exist in the
parenchyma of the organ, and that very few out of these are perfected
so as to produce ova.

After conception, a yellow spot, the corpus lLutewm, is found in one
or both ovaries. The corpus luteum is a globular mass of yellow,
spongy tissue, traversed by white areolar bands, and containing in its
centre a small cavity, more or less obliterated, which was originally
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passage of the head of the feetus, the labia are unfolded and completely
effaced.

The Labia minora, or nymphe, are two smaller folds, sitnated with-
in the labia majora., Superiorly they are divided into two processes, |
which surround the glans clitoridis, the superior fold forming the
preeputium clitoridis, and the inferior its frenulum. Inferiorly, they
dimimish gradually in size, and are lost on the sides of the opening of
the vagina. The nymphz consist of mucous membrane, covered by
a thin cuticular epithelium. They are provided with a number of
sebiparous follicles, and contain, in their interior, a layer of erectile
tissue. b |

The Clitoris is a small elongated organ situated in front of the ossa
pubis, and supported by a suspensory ligament. It is formed by a
small hody, which is analogous to the corpus cavernosum of the penis,
and, like it, arises from the ramus of the os pubis and ischium on each
side, by two crura. The extremity of the clitoris is called its glans.
It is composed of erectile tissue, enclosed in a dense layer of fibrous
membrane, and is susceptible of erection. Like the penis, it is pro-
vided with two small muscles, the erectores elitoridis.

At about an inch behind the clitoris is the entrance of the vagina,
an elliptical opening, marked by a prominent margin. The entrance to
the vagina is closed in the virgin by a membrane of a semilunar form,
which is stretched across the opening ; this is the hymen. Sometimes
the membrane forms a complete septum, and gives rise to great incon-
venience by preventing the escape of the menstrual effusion. It is
then called an imperforate hymen. The hymen must not be considered
a necessary accompaniment of virginity, for its existence is yery un-
certain. When present, it assumes a variety of appearances: it may
be a membranous fringe, with a round opening in the centre, or a
semilunar fold, leaving an opening in front; or a transyerse septum,
having an opening both in front and behind ; or a vertical band with
an opening at either side,

The rupture of the hymen, or its rudimentary existence, gives rise to
the appearance of a fringe of papillze around the opening of the vagina;
these are called caruncule myrtiformes.

The triangular smooth surface between the clitoris and the entrance
of the vagina, which is bounded on each side by the upper portions of
the nymph#, is the vestibule. |

At the upper angle of the vagina is an elevation formed by the pro-
minence of the upper wall of the canal, and analogous to the hulb
of the urethra of the male ; and immediately in front of this tubercle,
and surrounded by it, is the opening of the urethra, the meafus
urinarius.
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MAMMARY GLANDS.

The Mamme are situated in the pectoral region, and are separated
from the pectoralis major muscle by a thin layer of superficial fascia.
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CHAPTER XI.

ANATOMY OF THE F@ETUS.

Tae medium weight of a child of the full period, at birth, is seven
pounds, and its length seventeen inches ; the extremes of weight are
four pounds and three quarters, and ten pounds; and the extremes of
measurement fifteen and twenty inches. The head is of large size,
and lengthened from before backwards ; the face small. The upper
extremities are greatly developed, and the thorax expanded and full.
The upper past fo the abdomen is large, from the great size of the
liver; the lower part is small and conical. And the lower extremities
are very small in proportion to the rest of the body. The external
genital organs are very large, and fully developed, and the attachment
of the umbilicus is one inch farther from the vertex of the head than
from the soles of the feet ; and one inch farther from the ensiform
cartilage than from the symphysis pubis.

Osseous sysTEM.—The development of the osseous system has
been treated of in the first chapter. The ligamentous system presents
no peculiarity deserving of remark.

MuscuLar sysTEM.—The muscles of the feetus at birth are ;
and fully formed. They are of a lighter colour than those of the.
adult, and of softer texture. The transverse strizz= on the fibres of
animal life are not distinguishable until the sixth month of feetal
life.

Vascunar sysTEM.—The circulating system presents several pe-
culiarities : 1stly, In the heart; there is a communication between the
two auricles by means of the foramen ovale. 2ndly, In the arterial
system ; there is a communication between the pulmonary artery and
descending aorta, by means of a large trunk, the duecfus arteriosus.
3rdly, Also in the arterial system; the internal iliac arteries, under
the name of hypogastric and wmbilical, are continued from the feetus
to the placenta, to which they return the blood which has circulated
in the system of the feetus. 4thly, In the venous system ; there isa
communication between the umbilical vein and the inferior vena cava,
called the ductus venosus.

FETAL CIRCULATION.

The pure blood is brought from the placenta by the umbilical vein.
The umbilical vein passes through the umbilicus, and enters the liver,
where it divides into several branches, which may be arranged unde; r

three heads :—lstly, Two or three, which are distributed to the left
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lobe. 2dly, A single branch, which communicates with the portal vein
in the transverse fissure, and supplies the right lobe. 3dly, A large
branch, the ductus venosus, which passes directly backwards, and joins
the inferior cava. In the inferior cava the pure blood becomes mixed
with that which is returning from the lower extremities and abdomi-
nal viscera, and is carried through the right auricle, (guided by the
Eustachian valve) and through the foramen ovale, into the left auricle,
From the left auricle it passes into the left ventricle, and from the left
ventricle into the aorta, whence it is distributed, by means of the
carotid and subclavian arteries, principally to the head and upper ex-
tremities. From the head and upper extremities, the impure blood is
returned by the superior vena cava to the right auricle ; from the
right auricle, it is propelled into the right ventricle ; and from the
right ventricle into the pulmonary artery. In the adult, the blood
would now be circulated through the lungs, and oxygenated ; but in
the feetus the lungs are solid, and almost impervious. Only a small
quantity of the blood passes therefore into the lungs; the greater
part rushes through the ductus arteriosus, into the commencement of
the descending aorta, where it becomes mingled with that portion of
the pure blood which is not sent through the carotid and subclavian
arteries,

Passing along the aorta, a small quantity of this mixed blood is dis-
tributed by the external iliac arteries to the lower extremities; the
greater portion is conveyed by the internal iliac, hypogastric, and um-
bilical arteries to the placenta; the hypogastric arteries proceeding
from the internal iliacs, and passing by the side of the fundus of the
bladder, and upwards along the anterior wall of the abdomen to the
umbilicus, where they become the umbilical arteries.

From a careful consideration of this circulation, we perceive—Ist.
That the pure blood from the placenta is distributed in considerable
quantity to the liver, before entering the general circulation. Hence
arises the abundant nutrition of that organ, and its enormous size in
comparison with other viscera, -

2ndly. That the right auricle is the scene of meeting of a double
current ; the one coming from the inferior cava, the other from the
superior, and that they must cross each other in their respective course.
How this crossing is effected the theorist will wonder ; not so the
practical anatomist ; for a cursory examination of the feetal heart will

head and upper extremities through the jugular and subelavian veins, to the
superior vena cava (14), to the right auricle (8), and in the course of the arrow
through the right ventricle (15), to the pulmonary artery (16). 17. The ductus
arteriosus, which appears to be a proper continuation of the pulmonary artery,
the oftsets at each side are the right and left pulmonary cut off ; these are
of extremely small size as compared with the ductus riosus. The ductus
arteriosus joins the descending aorta (18, 18), which divides into the common
iliacs, and these into the internal iliacs, which become the hypogastric arteries
(19}, and return the blood along the wmbilical cord to the pl ta; while the
other divisions, the external iliacs (20), are continued into the lower extremi-
ties, The arrows at the terminations of these vessels mark the return of the
venous blood by the yeins to the inferior cava.
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ORGANS OF BENSE.

Lye.—The eyeballs are of large size and well developed at birth.
The pupil is closed by a vascular membrane called the membrana
;.:Jz{p:'ifm'is, which disappears at about the seventh month. Sometimes
1t remains permanently, and produces blindness. It consists of two
thin membranous layers, between which the ciliary arteries are pro-
longed from the edge of the iris, and form arches and loops by return-
ing to 1t again, without anastomosing with those of the opposite side.

The removal of the membrane takes place by the contraction of
these arches and loops towards the edge of the pupil. The capsule of
the lens is extremely vascular, ,

FEar.— The ear is remarkable for its early development; the
labyrinth and ossicula auditiis are ossified at an early period, and the
latter are completely formed before birth, The only parts remaining
incomplete are the mastoid cells, and the meatus auditorius. The
membrana tympani in the fetal head is very oblique, occupying
almost the basilar surface of the skull; hence probably arises a
deficient acuteness in the perception of sound. It is also extremely
vascular.

Nose.—The sense of smell is imperfect in the infant, as may be
inferred from the small capacity of the nasal fossw, and the non-de-
velopment of the ethmoid, sphenoid, frontal, and maxillary sinuses.

THYROID GLAND.

The Thyroid gland is of large size in the feetus, and is developed
by two lateral halves, which approach and become connected at the
middle line so as to constitute a single gland. It is doubtful whether
it performs any special function in feetal life.

THYMUS GLAND,

The Thymus gland™® consists * of a thoracic and a cervical portion
on each side. The former is situated in the anterior mediastinum,
and the latter is placed in the neck just above the first bone of the
sternum, and behind the sterno-hyoidei and sterno-thyroidei muscles.”
It extends upwards from the fourth rib as high as the thyroid
resting against the pericardium, and separated from the arch of the
aorta and great vessels by the thoracic fascia in the chest, and lying
on each side of the trachea in the neck. B

Although described usually as a single gland, it consists actually of

* In the description of this gland I have adhered closely to the history of it
given by Sir Astley Cooper, in his beautiful monograph *“ On the Anatomy of the
Thymus Gland;” 1882, : . '
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open into a small “ pouck » which is situated at their base, and leads -
to the central cavity, the * reservoir of the thymus.”
The Keservoir is lined in its in-
Fig. 198.* terior by a vascular mucous mem-
brane, which is raised into ridges
by a layer of ligamentous bands
situated beneath it. The liga-
mentous bands proceed in various
directions, and encircle the open
mouths (pores) of the secretory
cells and pouches. This ligament-
ous layer serves to keep the lo-
bules together, and prevent the
injurious distension of the cavity.

When either gland is carefully
unravelled by removing the areolar
capsule and vessels, and dissecting
away the reticulated areolar tissue
which retains the lobules in con-
tact, the reservoir, from being folded
In a serpentine manner upon itself,
admits of being drawn out into a
lengthened tubular cord,f around
which the lobules are clustered in
a spiral manner, and resemble knots
upon a cord, or a string of beads.

The reservoir, pouches, and cells,
contain a white fluid “like chyle,”
or “like cream, but with a small
admixture of red globules.”

In an examination of the thymic
fluid which I lately (1840) made,
with a Powell microscope magnify-
ing 600 times linear measure, I
observed that the corpuscles were
) very numerous, smaller than the
\ blood particles, globular and oval in
b | form, irregular in outline, variable

in size, and. provided with a small
central nucleus.

In the human feetus this fluid has been found by Sir Astley Cooper

* The course and termination of the “absorbent ducts” of the thymus of
the calf; from one of Sir Astley Cooper’s preparations, 1. The two internal
jugular veins. 2. The superior vena cava, 3. The thoracic duct, divi
into two branches, which reunite previously to their termination in the root of
the left jugular vein. 4. The two thymic ducts; that on the left side opens
into the thoracic duoct, and that on the right into the root of the right jugular
vein. .

't See the beautiful plates in Sir Astley Cooper’s work.
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for a short time after birth, the quantity of fluid secreted from the

thymus gradually declining as that of chylification becomes perfect
established.” 4 4 f i

FIETAL LUNGS,

_ The LZungs, previously to the act of inspiration, are dense and solid
in structure, and of a deep red colour, Their specific gravity is greater
than water, in which they sink to the bottom ; whereas lung which has
respired will float upon that fluid. The specific gravity is, however,
no test of the real weight of the lung, the respired lung being actually
heavier than the fietal. Thus the weight of the fietal lung, at about
the middle period of uterine life,is. to the weight of the body as 1

to 60.* But, after respiration, the relative weight of the lung to the
entire body is as 1 to 30.

FETAL HEART.

The Heart of the feetus is large in proportion to the size of the body ;
it is also developed very early, representing at first a simple vessel,
and undergoing various degrees of complication until it arrives at the
compound character which it presents after birth. The two ventricles
form, at one period, a single cavity, which is afterwards divided into
two by the septum ventriculorum, The two auricles communicate up
to the moment of birth, the septum being incomplete, and leaving a
large opening between them, the foramen ovale (foramen of Botalt).

The Ductus arteriosus is another peculiarity of the feetus connected
with the heart; it is a communication between the pulmo ,
and the aorta. It degenerates into a fibrous cord after birth, from the
double cause, of a diversion in the current of the blood towards the
lungs, and from the pressure of the left bronchus, caused by its dis-
tension with air.

VISCERA OF THE ABDOMEN.

At an early period of uterine life, and sometimes at the period of
birth, as I have twice observed in the imperfectly developed feetus,
two minute fibrous threads may be seen passing from the umbilicus
to the mesentery. These are the remains of the omphalo-mesenteric
vessels, :

The Omphalo-mesenteric are the first developed vessels of the germ:
they ramify upon the vesicula umbilicalis, or yolk-bag, and supply the
newly formed alimentary canal of the embryo. From them, as from a
centre, the general circulating system is produced. After the estab-

" * Cruveilhier, Anatomie Déscriptive, vol. ii. p. 621. 3

't Leonard Botal, of Piedmont, was the first of the moderns who gave an

account of this opening, in & work published in 1565. His description is very
imperfect, The foramen was well known to Galen. :
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and undeveloped. Tt is, indeed, an abdominal viscus, and is connected
superiorly with a fibrous cord, called the wrachus, of which it appears
to be an expansion.

The Urachus is continued upwards to the umbilicus, and becomes
connected with the umbilical cord. In animals it is a pervious duet,
and is continuous with one of the membranes of the embryo, the
allantois. It has been found pervious in the human feetus, and the
urine has been passed through the umbilicus, Calculous concretions
have also been found in its course.

The Uterus, in the early periods of embryonic existence, appears
bifid, from the large size of the Fallopian tubes, and the small develop-
ment of the body of the organ. At the end of the fourth month, the
body assumes a larger bulk, and the bifid appearance is lost. The
cervix uteri in the feetus is larger than the body of the organ.

The Ovaries are situated, like the testicles, in the lumbar region,

near the kidneys, and descend from thence, gradually, into the pel-
vis.

TESTES.

The Testicles in the embryo are situated in the lumbar regions, im-
mediately in front of and somewhat below the kidneys. They have,
connected with them inferiorly, a peculiar structure, which assists in
their descent, and is called the gubernaculum testis.

The Gubernaculum is a soft and conical cord composed of areolar
tissue containing in its areolse a gelatiniform fluid. In the abdomen
it lies in front of the psoas muscle, and passes along the spermatic
canal, which it serves to distend for the passage of the testis. It is
attached by its superior and larger extremity to the lower end of the
testis and epididymis, and by the inferior extremity to the bottom of
the scrotum. The gubernaculum is surrounded by a thin layer of
muscular fibres, the cremaster, which pass upwards upon this body to
be attached to the testis. Inferiorly, the muscular fibres divide into
three processes, which, according to Mr. Curling,* are thus attached :
“ The external and broadest is connected to Poupart’s ligament in the
inguinal canal ; the middle forms a lengthened band, which escapes
at the external abdominal ring, and descends to the Lottom of the
scrotum, where it joins the dartos; the internal passes in the direction
inwards, and has a firm attachment to the os pubis and sheath of the
rectus muscle. Besides these a number of muscular fibres are reflected
from the internal oblique on the front of the gubernaculum.” .
~ The Descent of the testicle is gradual and progressive. Between the
fifth and sixth months it has reached the lower part of the psoas
muscle, and-during the seventh it makes its way through the sper-
matic canal, and descends into the scrotum. I

* Sep an excellent paper “On the Structure of the Gubernaculum,” ﬁu., :
Mr. Euﬂlﬁf, Lecturer on Morbid Anatomy in the London Hospital, in the
Lancet, vol. ii. 1840-41, p. 70. '
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Brunner's glands . . .
Bulb, eorpus spongiosum
Bulhl fornicis : ;
Bulbous part of the u:ml:hra. :
Bulbus olfactorius ; .

rachidicus E : :
Bursie mucose

Cecum . : = : s
Calamus scriptorius . .
Calices .,

Camper's hga:meut
Canal of Fontana .

Fetit . . . ‘
Sylvius . F 3 .
Canals of Havers . - .
Canthi . : : - ;
Capillaries .. . :

Capitula laryngis .
Capsule of Glisson - -
Capsules supra-renal

Caput gallinaginis :
gnrdm : R ] :

II.ITJUE s " - L L
Cartilage

inter-articular of clavicle
inter-articular of jaw .
inter-articular of wrist .
semi-lunar .
Cartilaginification 1
Caruncula lachrymalis
mamillaris . X
Carunculse myrtiformes .
Casserian ganglion
Cauda equina ‘ %
Cava, vena .
Cementum :
Centrum ovale . i
Cerebellum . : -
Cerebro-spinal axis
Cerebrum
Ceruminous follicles
Cervical ganglia .
Chambers of the eye
ﬂhﬁﬂkﬁ L] L] L3 L 3
Chiasma nervorum opticorum
Chorde longitudinales . .
tendinese . i R E
vocales . .
Jw.i!-ii-gij. L3 b -
Churuld membrane
plexus: .. .
ﬂ I LS Ll
Ciliary canal .
ligament .
58L8 ;
Cirele of Willis .
Circulation, adult
foetal .
Circulus tonsillaris

= e o ® W wm m
C R T R TR RET R R AN R TR

INDEX.
Page Page
. 580 Clitoris - ‘ . O24
. oy Clivus Hlumunlmchu - . B85
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