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SYSTEM OF ANATOMY.

PART V1.

e
OF THE NOSE : THE MOUTH: AND THE THROAT.

F.«_‘_. -
CHAPTER 1.
OF THE NOSE.

Tue prominent part of the face, to which the word
nose is exclusively applied in ordinary language, is the
anterior covering of two cavities which contain the
organ of smelling.

These cavities are formed principally by the upper
maxillary and palate bones; and, therefore, to acquire
a complete idea of them, it is necessary to study these
bones, as well as the os ethmoides, the vomer, and the
ossa spongiosa inferiora, which are likewise concerned
in their formation.

In addition to the description of these bones, in the
account of the bones of the head, it will be useful to
study the description of the cavities of the nose which
follows it. See vol. i. page 72.

After thus acquiring a knowledge of the bony struc-
ture, the student will be prepared for a description of
the softer parts.

VoL T1, 1
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The External Nose.
SECTION I.
Of the External Nose.

Tur superior part of the nose is formed by the ossa
nasi, and the nasal processes of the upper maxillary
bones, which have been already doscribed; (see vol. i.
pages 50—>54,) but the inferior part, which is com-
posed principally of cartilages, is much more complex
in 1ts structure.

The orifice, formed by the upper maxillary and
nasal bones, is divided by a cartilaginous plate, which
is the anterior and inferior part of the septum, or
partition between the two cavities of the nose. The
anterior edge of this plate projects beyond the orifice
in the bones, and continues in the direction of the
suture between the ossa nasi. This edge forms an
angle with the lower edge of the same cartilage,

- which continues from it in a horizontal direction, until
it reaches the lower part of the orifice of the nose, at
the junction of the palatine processes of the upper
maxillary bones; where a bony prominence is formed,
to which it is firmly united. The upper part of the
anterior ‘edge of this cartilage, which is in contact
with the ossa nasi, is flat, and is continued into two
lateral portions that are extended from it, one on each
side, and form a part of the nose: these lateral por-
tions are sometimes spoken of as distinct cartilages;
but they are ,really continuations of the middle por-
tion or septum.

Below the lower edge of these lateral portions are
situated the cartilages which form the orifices of the
nose, or the nostrils. Of these, there is one of con-
siderable size, and several small fragments, on each
side of the septum. Each of the larger cartilages
forms a portion of an oval ring, which is placed ob-
liquely on the side of the septum: so that the extre-



Of the Nose. 3

mity of the oval points downward and forward, while
the middle part of the oval is directed upwards and
backwards. The sides of this cartilage are flat, and
unequal in breadth. The narrowest side is internal,
and projects lower down than the cartilaginous sep-
tum 3 so that it is applied toits fellow of the other nos-
tril. The external side is broader, and continues back-
ward and upward to a considerable distance.

The upper and posterior part of this oval ring is
deficient ; but the remainder of the nostril consists of
several small pieces of cartilage, which are fixed n a
ligamentous membrane that is connected by each of its
extremities to the oval cartilage, and thus completes
the orifice.

The anterior parts of the oval cartilage form the
point of the nose; and the ligamentous portions, the
alee or lateral parts of the nostrils.

When the external integnments and muscles are re-
moved from the lower portion of the nose, so that the
internal membrane and these cartilages only remain,
the internal membrane will be found attached to the
whole bony margin of each orifice, and to each side of
the whole anterior edge of the middle cartilage, which
projects beyond the bones. This membrane is after-
wards continued so as to line the oval cartilages and
the elastic membrane of the ala nasi, to the margin of
the orifice of the nostril.

The internal portions of the oval cartilages being

situated without the septum, and applied to each other,
they form the external edge of the partition between
the nostrils, or the columna nasi ; which is very move-
able upon the edge of the middie cartilage.
. The orifices of the nostrils, thus constructed, are
dilated by that portion of the muscle, called Levator
Labii Superioris Alzque Nasi, which is inserted into
the al® nasi.



4 OF the Cavities of the Neose.

They are drawn down by the depressor labii supe-
rioris alzque nasi. They are pressed against the sep-
tum and the nose by the muscle called Compressor
Naris, which has however an opposite effect when its
upper extremity is drawn upwards by those fibres of
the occipito-frontalis, which descend upon the nose,
and are 1n contact with it.

The end of the nose is also occasionally drawn
down, by some muscular fibres which descend from it,
on the septum of the nose, to the orbicularis oris : they
are considered as a portion of this muscle by many
anatomists, but were described by Albinus as a sepa-
rate muscle, and called Nasalis Labit Superioris.

When inspiration takes place with great force, the
ale nasi would be pressed against the septum, if they
were not drawn out and dilated by some of the mus-
cles above mentioned.

SECTION II.

Of the Cavities of the Nose.

"To the description of the osseous parts of the nasal
cavities in vol. i. page 72, it ought now to be added,
that the vacuity in the anterior part of the osseous
septum is filled up by a cartilaginous plate, connected
with the nasal lamella of the ethmoid bone above, and
with the vomer below. This plate sends off those la-
teral portions already described, which form the carti-
laginous part of the bridge of the nose.

It should also be observed that at the back parts of
these cavities are two orifices called the Posterior
Nares, which are formed by the palate bones, the vo-
mer, and the body of the sphenoidal bone, and are
somewhat oval. :

The nasal cavaties, thus constructed, are lined by a
pecaliar membrane, which is called Drtuitary from its



Sehneiderian Membrane. 5

secretion of mucus, or Schneiderian after an anatomist
who described it with accuracy.*

This membrane is very thick and strong,and abounds
with so many blood vessels, that in the living subject
it is of a ved colour. It adheres to the bones and
septum of the nose like the periosteam, but separates
from them more easily. The surface which adheres
to the bones has some resemblance to periosteum ;
while the other surface is soft, spongy, and rather vil-
lous. Bichat seems to have considered this membrane
as formed of two lamina, viz. periosteum, and the
proper mucous membrane ; but he adds, that it is al-
most 1mpossible to separate them.

It has been supposed that many distinct glandular
bodies were to be seen in the structure of this mem-
brane by examining the surface next to the bones;f
but this opinion is adopted by very few of the anato-
mists of the present day. The texture of the mem-
brane appears to be uniform ; and on its surface are a
great number of follicles of various sizes, from which
flows the mucous of the nose.

These follicles appear like pits, made by pushing
a pin obliquely into a surface which retains the form
of the impression. They can be seen very distinctly
with a common magnifying glass when the membrane
is immersed in water, both on the septum and on the
opposite surface. They are scattered over the mem-
brane without order or regularity, except that in a
few places they occur so as to form lines of various
lengths, from half an inch to an inch. The largest of
them are in the lower parts of the cavities.

It may be presumed that the secretion of mucous is
effected here by vessels which are mere continuations
of arteries spread upon a surface analogous to the ex-

* Conrad Schneider, a German professor, in a large work, < De Catarr-
his,” published about 1660.
1 See Winslow, Section X. Ne. 337,



' 6 Olfactory Nerves.

halents, and not convoluted in circumscribed masses,
as in the case of ordinary glands.

The arteries of this membrane are derived from
various sources: the most important of them is the
nasal branch of the internal maxillary, which passes
into the nose through the spheno-palatine foramen,
and is therefore called the Spheno-palatine Artery.
It divides into several twigs, which are spent upon
the different parts of the surface of the nasal cavities.
Two of them are generally found on the septum of
the nose: one, which is small, passes forwards near
the middle ; the other, which is much larger, is near
the lower part of it.

Two small arteries called the anterior and posterior
ethmoidals which are branches of the ophthalmic, en-
ter the nose by foramina of the cribriform plate of
the ethmoidal bone. These arteries pass from the
orbit to the cavity of the cranium, and then through
the cribriform plate to the nose. In addition to these,
there are some small arteries derived from the infra
orbital, the alveolar and the palatine, which extend
to the Schneiderian membrane ; but they are not of
much importance.

"The veins of the nose correspond with the arteries.
Those which accompany the ethmoidal arteries open
into the ocular vein of the orbit, which terminates in
the cavernous sinuses of the head. The other veins
ultimately terminate in the external jugulars.

The nerves of the nose form an important part of
the structure ; they are derived from several sources 3
but the most important branches are those of the ol-
factory.

The olfactory nerves form oblong bulbs, which lie
on each side of the crista galli, on the depressed por-
tions of the cribriform plate of the ethmoid bone,
within the dura mater. These bulbs are of a soft
consistence, and resemble the cortical part of the

‘



Olfactory Nerves. 7
brain mixed with streaks of medullary matter. They
send off numerous filaments, which pass through the
foramina of the ethmoid bone, and receive a coat from
the dura mater as they pass through it.

These filaments are so arranged that they form two
rows, one running near to the septum, and the other
to the surface of the cellular part of the ethmoid bone,
and the os turbinatum : and in addition to these are
some intermediate filaments. ;

When the Schneiderian membrane is peeled from
the bones to which it is attached, these nervous fila-
ments are seen passing from the foramina of the eth-
moid bone to the attached surfaces: one row passing
upon that which covered the septum, and the other
to that of the opposite side ; while the intermediate
filaments take an anterior direction, but unite to the
membrane as soon as they come in contact with it.

All of these can be traced downwards on the afore-
said surfaces of the membrane for a considerable dis-
tance, when they gradually sink into the substance of
the membrane, and most probably terminate on the
internal villous surface ; but they have not been traced
to their ultimate termination. They ramify so that
the branches form very acute angles with each other.
On the septum the different branches are arranged so
as to- form brushes, which lie in contact with each
other. On the opposite sides, the different ramifica-
tions unite so as to form a plexus.

- Dr. Soemmering published last year some very ele-
gant engravings of the nose, representing one of his
dissections, which appears to have been uncommonly
minute and successful.¥ These represent the ramifi-
cations as becoming more expanded and delicate in
the progress towards their terminations, and as ob-

* They are entitled, Icones organorum humanorum olfactus.



8 Spheno-palatine and other Nerves of the Nose.

serving a tortuous course, with very short meandering
flexures.

It is to be observed that the ramifications of the
olfactory nerve, thus arranged, do not extend to the
bottom of the cavity. On the external side, they are
not traced lower than the lower edge of the ethmoid,
or of the superior spongy bone: and on the septum,
they do not extend to the bottom, although they are
lower than on the opposite side. On the parts of the
membrane not occupied by the branches of the olfac-
tory nerves, several other nerves can be traced. The
nasal twig of the ophthalmic branch of the fifth pair,
after passing from the orbit into the cavity of the
cranium, proceeds to the nasal cavity on each side by
a foramen of the cribriform plate; and after sending
off some fibrillze, descends upon the anterior part of
the septum to the point of the nose. The spheno-pa-
latine nerve, which is derived from the second branch
of the fifth pair, and enters the nose by the spheno-
palatine foramen, is spread upon the lower part of
the septum and of the opposite side of the nose also,
and transmits a branch through a canal in the fora-
men incisivum to the mouth. Several small branches
also pass to the nose from the palatine and other
nerves; but those already mentioned are the most im-
portant.

A question has been proposed, whether the olfac-
tory nerve is exclusively concerned in the function
of smelling, or whether the other nerves above men-
tioned are also concerned in it. It seems probable
that this function is exclusively performed by the
olfactory nerve, and that the other nerves are like
the ophthalmic branch of the fifth pair, with respect
to the optic nerve. In proof of this, it is asserted
that the sense of smelling has entirely ceased in some
cases, where the sensibility to mechanical irritation
of every kind has remained unchanged. If the ol-
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factory nerve alone is concerned in the function of
smelling, it follows, that this function must be confined
to the upper parts of the nasal cavities ; but it ought
to be remembered, that the structure of the Schnei-
derian membrane, in the lower parts of these cavities,
appears exactly like that which is above.

The surface of the nasal cavities and their septum,
when covered with the Schneiderian membrane, cor-
responds with the osseous surface formerly described.
The membrane covers the bones and cartilage of the
septum, so as to make one uniform regular surface.
From the upper part of the septum, is is continued
to the under side of the cribriform plate of the eth-
moid, and lines it; the filaments of the olfactory
nerve passing through the foramina of that bone
into the fibrous surface of the membrane. It is con-
tinued from the septum, and from the cribriform plate,
to the internal surface of the external nose, and lines
it. It is also continued backwards to the anterior
surface of the body of the sphenoidal bone; and,
passing through the foramina or openings of the sphe-
noidal cells, it lines these cavities completely; but
in these, as well as the other cavities, its structure
appears somewhat changed ; it becomes thinner and
less vascular.

At the above mentioned foramina, in some subjects,
it forms a plate or fold, which diminishes the aperture
considerably.

From the upper surface of the nasal cavities, the
membrane is continued downwards over the surface
opposite to the septum. On the upper flat surfaces
of the cellular portions of the ethmoid, it forms a
smooth uniform surface. After passing over the first
turbinated bone, or that called after Morgagni, it is
reflected into the groove, or upper meatus, immedi-
ately within and under it; the fold formed by the
membrane, as it is reflected into the meatus, is rather

Yor. 171, 2
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larger than the bone : and the edge of the fold there-
fore extends lower down than the edge of the bone,
and partly covers the meatus like a flap, consisting
only of the doubled membrane. This fold generally
continues backwards as far as the spheno-macxillary
foramen, which it closes; the periosteum, exterior to
the foramen, passing through it, and blending itself
with the fibrous surface of the Schneiderian mem-
brane within. Here the speno-palatine nerves and
arteries join the membrane. Below this meatus, it
extends over the middle, (formerly called the upper,)
turbinated bone, and is reflected or folded inwards
on the under side of this bone, and continued into
the middle meatus below it. In the middle meatus,
which is partly covered by the last mentioned turbi-
nated bone, there are two foramina: one communi-
cating with the maxillary sinus; and the other with
the anterior cells of the ethmoid and the frontal si-
nuses. The aperture into the maxillary sinuses is
much less in the recent head, in which the Schnei-
derian membrene lines the nose, than it is in the
bare bones. A portion of the aperture in the bones
is closed by the Schneiderian membrane, which is
extended over it: the remainder of the aperture is
unclosed ; and through this foramen, the membrane
is reflected so as to line the whole cavity. Asa por-
tion of the foramen is covered by the membrane, and
this portion, as well as the other parts of the cavity,
is lined by the membrane, it is obvious that at the
place where the membrane is extended over the
foramen in the bone, it must be doubled; or, in
other words, a part of the aperture of the maxillary
sinus is closed by a fold of the Schneiderian mem-
brane.

This aperture varies in size in different subjects,
and is often equal in diameter to a common quill. It
is situated in the middle of the meatus, and is covered
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by the middle turbinated bone : immediately above it,
is a prominence of the cellular structure of the eth-
moid bone, which has a curved or semicircular figure.
Near this prominence, in the same meatus, a groove
terminates, which leads from the anterior ethmoid
cells and the frontal sinuses.

From the middle meatus, the membrane proceeds
over the inferior turbinated bone, and is reflected
round and under it into the lower meatus. It appears”
rather larger than the bone which it covers; and
therefore the lower edge of the bone does not extend
s0 low as the lower edge of the membrane, which of
course is like a fold or plait. The membrane then
continues and lines the lower meatus: here it appears
less full than it is in the turbinated bone. In this
meatus, near to its anterior end, is the lower orifice
of the lachrymal duct: this is simply lined by the
Schneiderian membrane, which is continued into it,
and forms no plaits or folds that affect the orifice.

Orifice of the Eustachian Tube. :

~ Immediately behind each of the nasal cavities, on
the external side, is the orifice of the Kustachian
T'ube. It has an oval form, and is large enough to
admit a very large quill. Its position is oblique 5 the
upper extremity being anterior to the other parts of
the aperture, and on a line with the middle meatus,
while the centre is behind the inferior turbinated
bone. The lower part of the oval is deficient. This
tube is formed posteriorly by a cartilaginous plate. It
is lined by the membrane continued from the nose.

The cavities of the nose answer a two-fold purpose in
the animal economy: they afford a surface for the
expansion of the olfactory nerves : and a passage for
the external air to the windpipe, in respiration.

'The function of smelling appears to be dependent, to
a certain degree, upon respiration. It has been as.
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serted that unless the air passes in a stream through
the nose, as in respiration, the perception of odour
does not take place ; that in persons who breathe
through wounds and apertures in the windpipe, the
function of smelling is not performed. It is rather
in confirmation of this proposition, that most persons,
when they wish to have an accurate perception of any
odour, draw in air rapidly through the nose.

Although the ultimate terminations of the olfactory
nerves cannot be demonstrated like those of the op-
tic and auditory nerves, it is probable, from the ap-
pearance of the fibres, while they are distinguishable,
that they are finally arranged with great delicacy.
It is certain that the impressions from whence we de-
rive the perceptions of many odours must be very
slight ; as some odorous bodies will impregnate the
air of a large chamber for a great length of time,
without losing any sensible weight.

With respect to delicacy of structure and sensibility,
it is probable that the nose holds a middle rank be-
tween the eye or ear, and the tongue: and on this ac-
count the mucous is necessary as a covering and de-
fence of its surface.

It has been ascertained, by the investigations of che-
mists, that this mucous contains the same ingredients
as the tears already described, viz.animal mucous
and water ; and muriate of soda, and soda uncom-
bined; phosphate of lime, and phosphate of soda.

The: animal mucous, which is a most important ingre-
dient in the composition, resembles the mucilage
formed by some of the vegetable gums in several par-
ticulars ; and differs from them in others.

The mucous of the nose, if it remain there long after
it is secreted, becomes much more viscid in consist-
ence, and changes from a whitish colour to one which
partakes more or less of the yellow. Itis probable
that an incipient putrefaction may occasion these
changes in it.

The use of the frontal, maxillary and other sinuses
communicating with the nose, has been the subject
of some inquiry. As there can be no stream of'} air
through them, and as the membrane lining them i
neither so thick, villous nor flexible as tﬁat linin:
the nose, it may be concluded, a priori, that they
are not concerned in the function of smelling. This
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opinion is strengthened by the fact, that very young
children, in whom these sinuses scarcely exist, enjoy
the sense of smelling in perfection. The following
factis also in support of it. The celebrated Desault
attended a patient, in whom one of the frontal sinuses
was laid open by the destruction of the bone which
covered it anteriorly. 'This patient was able to
breathe a short time through the sinus when the
mouth and nose were closed: at the request of De-
sault he breathed in this manner when a cup of some
aromatic liquor was held near the opening of the si-
nus : and had not the least perception of odour.
This experiment was repeated several times.

Many physiologists believe that these sinuses have an
effect in modulating the voice.

\



CHAPTER IL

OF THE MOUTH.

THE general cavity of the mouth is formed ante-
riorly and laterally by the connexion of the lips and
cheeks to the upper and lower jaws ; so that the teeth
and the alveoli of both jaws may be consl(_ler_ed as
within the cavity. Above, it is bounded principally
by the palatine processes of the upper .maxﬂlar){ and
palate bones, and the soft palate, which continues
backward from them in the same direction.

Below, the cavity is completed by several muscles,
which proceed from almost the whole internal circum-
ference of the lower jaw, and, by their connexions
with each other, with the tongue and the os-hym(_les,
from a floor or bottom to it. The tongue is particu-
larly connected to this surface, and may be considered
as resting upon and supported by it. )

To acquire an idea of the parieties of this cavity,
after studying the upper and lower maxillary bones,
the orbicularis oris and the muscles connected with it,
especially the buccinator, ought to be examined; and
also the digastricus, the mylo-hyoideus, genio-hyoi-
deus, and genio-hyoglossus. By this it will appear
that the lips and cheeks, and the basis or floor of the
mouth, are formed in a great measure by muscles.
Upon the internal surface of these muscles, a portion
of cellular and adipose substance is arranged, as well
as glandular bodies of different sizes; and to these is
attached the membrane which lines the inside of the
mouth.

- This membrane passes from the skin of the face
to the lips, and the inside of the mouth; and, al-
though it is reallv a continuation of the skin, there
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is so great a change of structure, that it ought to be
considered as a different membrane. At the orifice
of the lips it is extremely thin, and so vascular, that
it produces the fine florid colour which appears there
in health. It is covered by a cuticle, called by some
anatomists, Epithelium, which has a proportionate
degree of delicacy, and can be separated like the cu-
ticle in other parts.  When this cuticle is separated,
the lips and the membrane of the mouth appear to be
covered with very fine villi, which are particularly
apparent in some preparations of the lips after injec-
tion and maceration.*

~Under this membrane are many small glandular
bodies of a roundish form, called glandulz labiales,
whose excretory ducts pass through it to the inner
surface of the mouth, for the purpose of lubrifying
it with their secretion, which is mingled with  the
saliva.

The membrane which lines the inside of the lips
and cheeks, is somewhat different from that which
forms the surface of the orifice of the mouth: it is
not so florid ; the blood vessels in its texture are
larger, and not so numerous. This change, however,
takes place very gradually, in the progress of the
membrane, from the orifice of the lips to the back
part of the cheeks. Glandular bodies, like those of
the lips, are situated immediately exterior to this
membrane of the cheeks, between it and the muscles:
their ducts open on its surface. These glands are
called Buccales.

This lining membrane is continued from the inter-
nal surface of the lips and cheeks to the alveolar por-
tions of the upper and lower jaws, which are in the
cavity of the mouth, and covers them, adhering firm-
ly to the periosteum.

* Ruysch had a fine preparation of this structure. See Thesaurus VIS
Tab. 11, Fig. 5.
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The teeth appear to have passed through aper-
tures in this membrane, and are surrounded by 1t
closely at their respective necks. :

The portion of membrane, which thus invests the
jaws, constitutes the gums ; which have now acquired
a texture very different from that of the membrane,
from which they were continued. They are ex-
tremely firm and dense, and very vascular. It is
probable that their ultimate structure is not perfectly
understood.

In the disease called scurvy, they tumify and lose
the firmness of their texture: they acquire a- livid
colour, and are much disposed to hemorrhage.

From the alveoli of the upper jaw, the lining
membrane is continued upon the palatine processes of
the upper maxillary and palate bones, or the roof of
the mouth.

This membrane of the plate is not quite so firm as
that of the gums, and is also less florid: it adheres
firmly to the periosteum, and thus is closely fixed to
the bones. There is generally a ridge on its surface,
immediately under the sature between the two upper
macxillary bones ; and some transverse ridges are also
to be seen upon it. On the internal surface of this
membrane are small glandular bodies, whose ducts
open on the surface of the palate.

It is asserted, that this membrane has a limited de-
gree of that sensibility which is essential to the func-
tion of tasting; and, that if certain sapid substances
are carefully applied to it, their respective tastes will
be perceived, although they have not been in contact
with the tongue.

The membrane is continued from the bones above
mentioned to the soft palate, or velum pendulum pa-
lati, which is situated immediately behind them. This
soft palate may be considered as a continuation of
the partition between the nose and mouth; it is at-



Soft Palate.~~Uvula. 17

tached to the posterior edge of the palatine processes
of the ossa palati, and to the pterygoid processes of
the sphenoidal bone. Its interior structure is muscu-
lar. The upper surface is covered by the membrane
of the nose, the lower surface by the membrane which
lines the month.

The muscles, which contribute to the composition
of this structure, are the circumflexi, and the leva-
tores palatine above, and the constrictors isthmi fau-
cium and palato-pharyngei below. (See vol. i. page
198—199.) Thus composed, the soft palate consti-
tutes the back part of the partition between the nose
and mouth. When viewed from before, with the
mouth open, it presents towards the tongue an arched
surface, which continues downwards on each side, un-
til it comes nearly in contact with the edges of that
organ. On each of the lateral parts of this arch, are
two pillars, or rather prominent ridges, which project
into the mouth. These ridges are at some distance
from each other below, and approach much nearer
above, so that they include a triangular space. They
are called the lateral half arches of the palate.
Each of them is formed by a plate or fold of the lining
membrane of the mouth, and contains one of the two
last mentioned muscles: the anterior, the constrictor
isthmi faucium ; the posterior, the palato-pharyngeus.
These muscles of course, draw the palate down to-
ward the tongue when they contract.

From the centre of the arch, near its posterior
edge, is suspended the uvula, a conical body, which
varies in length from less than half an inch, to rather
more than one inch. It is connected by its basis to
the palate; but its appex is loose and pendulous.
This body is covered by the lining membrane of the
mouth. It contains many small glands, and a muscle
also, the azygos uvul@, which arises from the posterior
edge of the ossa palati, at the suture which connects

YOL. IL 3
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them to each other, and, passing posteriorly upon the
soft palate, exténds from the basis to the apex of the
uvula, into which it is inserted. By the action of
this muscle, the length of the uvula can be very much
diminished : and when its contraction ceases, that
body is elongated.

The pendulous part of the uvula can also be moved,
in certain cases, to either side.

It is commonly supposed, that the principal use of
this little organ is to modulate the voice; but there
are good reasons for believing, that it has another
object. It was remarked by Fallopius, (and the ob-
servation has been confirmed by many surgeons since
his time, ) that the uvula may be removed completely
without occasioning any alteration of the voice, or
any difficulty of deglutition, if the soft palate be left
entire.

The soft palate is so flexible, that it yields to the
actions of the levatores palati, which draw it up so
as to close the posterior nares completely.

It also yields to the circumflexi or tensores, which
stretch it so as to do away its arched appearance.

It is therefore very properly called the Palatum.
Molle. Tt is also frequently called the Velum Pendu-
lum palati, from the position which it assumes.

The Tongue,

Which is a very important part of this structure,
is retained in its position and connected with the parts
adjoining it, by the following arrangements.

The os-hyoides, which as its name imports, resem-
bles the Greek letter > or half an oval, is situated
rather helow the angles of the lower jaw, in the mid-
dle of the upper part of the neck. It is retained in
its position by the sterno-hyoidei muscles, which con-
nect it to the upper part of the sternum; by the co-
raco-hyoidei, which pass to it obliquely from the seca-
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pula; by the thyro-hyoidei, which pass to it directly
upward from the thyroid cartilage : all of which con-
nect it to parts below. To these should be added the
stylo-hyoidei, which pass to it obliquely from behind
and rather from above ; the mylo-hyoidei, which come
rather anteriorly from the lateral parts of the lower
jaw ; and the genio-hyoidei, which arise from a situ-
ation directly anterior and superior, the chin. When
these muscles are at rest, the situation of the os-hyo-
ides is, as above described, below the angles of the
lower jaw: when those, in one particular direction,
act while the others are passive, the bone may be
moved upwards or downwards, backwards or forwards,
or to either side. This bone may be considered as
the basis of the tongue ; for the posterior extremity
of that organ is attached to it; and of course the
movements of the bone must have an immediate effect
upon those of the tongue.

The tongue is a flat body of an oval figure, but
subject to considerable changes of form.

The posterior extremity, connected to the os-hy-
oides, is commonly called its basis; the anterior ex-
tremity, which, when the tongue is quiescent, is ra-
ther more acute, is called its apex.

The lower surface of the tongue is connected with
a number of muscles, which are continued into its sub-
stance. This connexion is such, that the edges of the
tongue are perfectly free and unconnected 5 and so is
the anterior extremity for a considerable distance from
the apex towards the base.

The substance of the tongue consists principally of
muscular fibres intermixed with a delicate adipose
substance. It is connected to the os-hyoides by the
hyoglossus muscle, and also by some other muscular
fibres, as well as by a dense membranous substance,
which appears to perform the part of a ligament,
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This connexion is also strengthened by the continuance
of the integuments from the tongue to the epiglottis
cartilage, to be hereafter described ; for that cartilage
is attached by ligaments to the os-hyoides.

The tongue is thin at its commencement as the os-
hyoides ; but it soon increases in thickness. = The
muscular fibres in its composition have been considered
as intrinsic, or belonging wholly to its internal struc-
ture 5 and extrinsic, or existing in part outside of this
structure. The linguales muscles are intrinsic : (vol.7.
page 197,) they are situated near the under surface of
the tongue, one on each side, separated from each
other by the genio-hyo-glossi muscles, and extending
from the basis of the tongue to its apex. These mus-
cles can be easily traced as above described ; but there
are also many fibres in the structure of the tongue,
which seem to pass in every direction, and of course
are different from those of the lingualis muscles. To
these two sets of fibres are owing many of the im-
mensely varied motions of the different parts of the
tongue.

In addition to these, are the extrinsic muscles, which
originate from the neighbouring parts, and are insert-
ed and continued into the substance of the tongue.

Among the most important of these muscles, are
those which proceed from the chin, or the genio-hyo-
glossi. They are in contact with each other; their
fibres radiate from a central point on.the inside of the
chin, and are inserted into the middle of the lower
surface of the tongue: the insertion commencing at
a short distance from its apex, and continuing to its
- base.

As the genio-hyo-glossi muscles have a considerable
degree of thickness, they add much to the bulk of
the tongue in the middle of the posterior parts of it.

"The hyo-glossi and the stylo-glossi, being continued
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into the posterior and lateral parts, contribute also to
the bulk of these parts.

The tongue, thus composed and connected, lies,
when at rest, on the mylo-hyoidei muscles; and the
space between it and these muscles is divided into
two lateral parts by the above described genio-hyo-
glossi. In the space above mentioned, is a small sa-
livary gland, of an irregular oval form ; the greatest
diameter of which extends from before backwards,
and its edges present outwards and inwards. It has
several exeretory ducts, the orifices of which form a
line on each side of the tongue. This gland is very
prominent under the tongue; and when the tongue is
raised it is particularly conspicuous ; it is called the
Sublingual.

The lining membrane of the mouth continues from
the inside of the alveoli of the lower jaw, which it
covers, over the sublingual glands to the lower surface
of the tongue. In this situation it is remarkably thin;
but, as it proceeds to the upper surface of the tongue,
its texture changes considerably; and on this surface
it constitutes the organ of taste.

The upper surface of the tongue, although it is
continued from the thin membrane above described,
is formed by a rough integument which consists, like
the skin, of three lamina. The cuticle is very thin:
and under it, the rete mucosum* is thicker and softer
than in other places.

The true skin here abounds with eminences of va-
rious sizes and forms, all of which are denominated
Papillze. The largest of these are situated on the
posterior part of the tongue, and are so arranged that
they form an angle rather acute, with its point back-

* M. Bichat appears to have had doubts whether the real rete mucosum
existed here. He says that he could only perceive a decussation of vessels
in the intervals of the papillz, which, as he supposes, occasioned the florid
colour of the tongue.
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wards. They are commonly nine in number: they
resemble an inverted cone; or, are larger at_then‘
head than their basis. They are situated in pits or
depressions, to the bottoms of which they are con-
nected. In many of them there are follicles, or per-
forations, which have occasioned them to be regarded
as glands. They are called Papille Mazimz, or Ca-
pitalz. ‘ ey )

The papille, next in size, are_denominated Jungi-
Jform by some anatomists, and Medic, or_ben.nlent.l-
culares by others. They are nearly cylindrical in
form, with their upper extremities regularly rounded.
They are scattered over the upper surface of the
tongue, in almost every part of it, at irregular distances
from each other.

The third class are called conoidal or villous. They
are very numerous, and occupy the greatest part of
the surface of the tongue. Although they are called
conoidal, there is a great difference in their form;
many of them being irregularly angular and serrated,
as well as conical.

Soemmering and other German anatomists consider
the smallest papillz as a fourth class, which they call
the filiform : these lie between the others.

It is probable that these papille are essential parts
of the organ of taste ; and their structure is of course
an interesting object of inquiry.

The nerves of the tongue have been traced to the
papillz, and have been compared by some anatomists
to the stalk of the apple, while the papille resembled
the fruit ; but their ultimate termination does not ap-

“pear to have been ascertained.*

¢ In the explanation of the plates, referred to in the following sentence,
Soemmering observes, that when the fibrillz of the lingual nerve of the
fifth pair are traced to the papille of the second class, they swell out into
a eonical form ; and these nervous cones are in such close contact with
each other, that the point of the finest needle could not be insinuated into
the papillz without touching a nerve.
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Soemmering has lately published some elegant en-
graved copies of drawings of these papille, when
they were magnified twenty-five times ; from which
it appears that a very large number of vessels, parti-
cularly of arteries, exist in them. These vessels are
arranged in a serpentine direction, and are prominent
on the surface; but they appear doubled, and the
most prominent part is the doubled end.—This ar-
rangement of vessels is perceptible on the sides of the
tongue, as well as on the papille.

Behind the large papille is a foramen, first de-
scribed by Morgagni, and called by him Foramern
Caeeum. 1t is the orifice of a cavity which is not
deep ; the excretory ducts of several mucous glands
open 1nto 1t.

On the upper surface of the tongue, a groove is
often to be seen, which is called the linea mediana,
and divides it into two equal lateral parts. Below,
the lining membrane of the mouth, as it is continued
from the lower jaw to the tongue, forms a plait, which
acts as a ligament, and is called the frenum lingue.
It is attached to the middle of the tongue, at some
distance behind the apex.

The tongue is well supplied with blood vessels,
which are derived from the lingual branch of the
external carotid on each side. This artery passes
from the external carotid, upwards, inwards, and for-
wards, to the body of the tongue. In this course it
sends off several small arteries to the contiguous parts,
and one which is spent about the epiglottis and the
adjoining parts, called the Dorsalis Lingue. About
the anterior edge of the hyo-glossus muscle, it di-
vides into two large branches: one of which, called
the Sublingual, passes under the tongue between
the genio-hyo-glossus and the sublingual gland, and
extends near to the symphysis of the upper jaw;
sending branches to the sublingual gland, to the mus-
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cles under the tongue, to the skin, and the lower
lip. The other is in the substance of the tongue, on
the under side near the surface, and extends to the
apex. :

l)The veins of this organ are not so regular as the
arteries : they communicate with the external jugu-
lar; and some of them are always very conspicuous
under the tongue : these are called ranular. A

It is to be observed, that the vessels on each side
have but little connexion with each other ; for those
of one side may be injected while the others continue
empty.

The tongue is also well supplied with nerves, and
derives them from three different sources on each
side, viz. from the fifth, the eighth, and ninth pairs of
the head.

The lingual portion of the third branch of the fifth
pair, passing under the tongue, enters its substance
about the middle, and forms many minute branches,
which pass to the papille of the fore part of the
tongue.

The glosso- pharyngeal portion of the eighth pair,
sending off several branches in its course, passes to
the tongue near its basis, and divides into many small
branches, which are spent upon the sides and mid-
dle of the root of the tongue, and also upon the large
papillz.

The ninth pair of nerves are principally appro-
priated to the tongue. They pass on each side to the
most fleshy part of it, and after sending one branch
to the mylo-hyoideus, and another to communicate
with the lingual branch of the fifth pair, they are
spent principally upon the genio-glossi, and linguales
muscles.

The tongue answers a threefold purpose. It is
the principal organ of taste. It is a very important
agent in the articulation of words; and it assists in
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those operations upon our food, which are performed
n the mouth.

The Salivary Glands.

The salivary glands have such an intimate connex-
ion with the mouth that they may be described with
it.*

There are three principal glands on each side : the
Parotid, the Submazillary and the Sublingual. They
are of a whitish or pale flesh-colour, and are composed
of many small united masses or lobuli, each of which
sends a small excretory duct to join similar ducts from
the other lobuli, and thereby form the great duct of
the gland.

The Parotid is much larger than the other glands.
It occupies a large portion of the vacuity between
the mastoid process and the posterior parts of the
lower jaw. It extends from the ear and the mastoid
process over a portion of the masseter muscle, and
from the zygoma to the basis of the lower jaw. Its
name is supposed to be derived from two Greek words
which signify contiguity to the ear. It is of a firm
consistence. It receives branches from the external
carotid artery and from its facial branch.

From the anterior edge of this gland, rather above
the middle, the great duct proceeds anteriorly across
the masseter muscle; and, after it has passed over
it, bends inward through the adipose matter of the
cheek to the buccinator muscle, which it perforates
obliquely and opens on the inside of the cheek oppo-
site to the interval between the second and third mo-
Jar teeth of the upper jaw. The aperture of the
duct is rather less than the general diameter of if,
and this circumstance has the effect of a valve.
When the duct leaves the parotid, several small

¥ Fora generél atcount of glands, see the appendix to this volume.
VoL, II.
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glandular bodies called sociz parotidis, are often at-
tached to it, and their ducts communicate with 1it.
The main duct is sometimes called after Steno, who
first described it. 3 !

When the mouth is opened wide, as 1n gaping,
there is often a jet of saliva from it into the mouth.

The parotid gland furnishes the largest proportion
of saliva. p

It covers the nerve called Portio Dura, after 1t
has emerged from the foramen stylo-mastoideum.

The second gland is called the Submazillary. It
is much smaller than the parotid, and rather round in
form. It is situated immediately within the angle
of the lower jaw, between it, on the outside, and the
tendon of the digastric muscle and the ninth pair of
nerves internally. Its posterior extremity is con-
nected by cellular membrane to the parotid gland ;
its anterior portion lies over a part of the mylo-hyoi-
deus muscles; and from it proceeds the excretory
duct, which is of considerable length, and passes be-
tween the mylo-hyoideus and the genio-glossus mus-
eles along the under and inner edge of the sublingual
gland. In this course the duct is sometimes surround-
ed with small glandular bodies, which seem to be
appendices to the sublingual gland. It terminates
under the tongue, on the side of the frznum linguz,
by a small orifice which sometimes forms a papilla.*

The orifice is often smaller than the duct; in con-
sequence of which, obstruction frequently occurs here,
and produces the disease called ranula.

The sublingual gland, which has already been men-
tioned, lies so that, when the tongue is turned up, it

* Lassus informs us_that Oribases, afterwards all the Arabians, and sub-
sequently Guy De Chauliac, Lanfrane, Achillini, Berenger De Carpi
Charles Etienne, Casserius and several others have given the description.
of these salivary ducts, notwithstanding which Wharton, a physician of
Z][%%cgdoni:uttributed to himself the discavery of them on the bullock in

~Ep
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can be seen protruding into the cavity of the mouth,
and covered by the lining membrane, which seems
to keep it fixed in its place. It lies upon the mylo-
hyoideus, by the side of the genio-hyoideus; and is
rather oval in form and flat, Its greatest length is
from before backwards ; its position is rather oblique,
one edge being placed obliquely inwards and upwards,
and the other outwards and downwards. It has many
short excretory ducts, which open by orifices arranged
in a line on each side: they are discovered with diffi-
culty on account of their small size, and sometimes
amount to eighteen or twenty in number. In some
few instances, this gland sends off a single duct, which
communicates with the duct of the submaxillary gland.

The salivary fluid secreted hy these glands is in-
odorous, insipid, and limpid, like water; but much
more viscid, and of greater specific gravity. Water
constitutes at least four-fifths of its bulk ; and animal
mucus one half of its solid contents. It also contains
some albumen, and several saline substances; as the
muriate of soda, and the phosphates of lime, of soda,
and of ammonia.

It is probable that this fluid possesses a solvent
power with respect to the articles of food.

There are small glandular bodies, sitnated between
the masseter and buccinator muscles, opposite to the
last molar tooth of the upper jaw, whose nature is not
well understood : they are called Glandulz Molares.

The motions of the tongue are very intelligible to a
erson who has a preparation of the lower jaw -be-
ore him, with the tongue in its natural situation, and

the muscles which influence it, properly dissected.
Its complicated movements will appear the necessary
result of the action of those muscles upon it, and
the os-hyoides; and also upon the larynx, with which
the os-hyoides is connected. The muscular fibres
of the tongue itself are also to be taken into this
view, as they act a very important part.
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Observations on the Tongue.

Although the tongue appears very necessary in i me-
chanical point of view, to the articulation of many
words, yet there are cases where it has been entirely
deficient, in which the parties thus affected, have been
able to speak very well in general, as well as to dis-
tinguish different tastes.*

The tongue is also a very delicate organ of touch.—
We can perceive the form of the teeth, and the state
of the surface of the mouth, more accurately by the
application of the tongue than of the fingers.

On the three nerves which go to the tongue, it is gene-
rally supposed that the lingual portion of the third
branch of the fifth pair is most immediately con-
cerned in the function of tasting, as it passes to the
front part of the surface of the tongue. The glosso-
pharyngeal are probably concerned in the same func-
tion on the posterior part, while the ninth pair of
nerves seems principally spent upon the muscular

arts of the organ.

1t is obvious that the tongue is most copiously supplied
with nerves. This probably accounts for the great
facility of its motions, and the power of continuing
them. .

* There is a very interesting paper on this subject, in the Memoirs of the
Academy of Sciences for the year 1718, by Jussieu ; in which he describes
the case of a female, fifteen years old, examined by himself, who was born
without a tongue. In this paper he refers to another case, described by Rol-
land, a surgeon of Saumur, of a boy nine years old, whose tongue was de-
stroyed by gangrene. In each of these cases the subject was able to artiea.
late very well, with the exception of a few letters; and also enjoyed the
sense of taste.




CHAPTER III.
OF THE THROAT.

'To avoid circumlocution, the word throat is used
as a general term to comprehend the structure which
occurs behind the nose and mouth, and above the
cesophagus and trachea. This structure consists,

1st. Of the parts immediately behind the mouth,
which constitute the Is¢imus of the Fauces :

2nd. Of the parts which form the orifice of the
windpipe, or the Larynz ;—and

3d. Of the muscular bag, which forms the cavity
behind the nose and mouth that terminates in the
eesophagus, or the Pharynz.

SECTION I.
Of the Isthmus of the Fauces.

In the back part of the mouth, on each side, are to
be seen the two ridges or half arches, passing from
the soft palate of the root of the tongue, mentioned
in page 25, and said to be formed by plaits of the
skin containing muscular fibres. The anterior plait,
which contains the muscle called Constrictor Isthmi
Faucium, passes directly from the side of the root of
the tongue to the palate, and terminates near the
ecommencement of the uvula.  The posterior plait
runs from the palate obliquely downwards and back-
wards, as it contains the palato-pharyngeus muscle,
which passes from the palate to the upper and poste-
rior part of the thyroid cartilage. : i

In the triangular space between these ridges 1s si-
tuated a glandular body, called the Zonsi/ Amyg-
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dala. This gland has an oval form, its longest dia-
meter extending from above downwards. Its surface
is rather convex, its natural colour is a pale red. On
its surface are the large orifices of many cells of con-
siderable size, which exist throughout the gland.
These cells often communicate with each other, so
that a probe can be passed in at one orifice and out
at the other. )

Into these cells open many mucous ducts, which
discharge the mucous of the throat, for the purpose
of lubricating the surface, and facilitating the trans-
mission of food.

The epiglottis, or fifth cartilage of the larynx, is
situated at the root of the tongue, in the middle, be-
tween the tonsils. The part which is in sight is part-
ly oval in form, and of a whitish colour. Its position,
as respects the tongue, is nearly perpendicular, and
its anterior surface rather convex.

The membrane continued from the tongue over the
epiglottis is so arranged that it forms a plait, which
extends from the middle of the root of the tongue
along the middle of the anterior surface of the epi-
glottis, from its base upwards.

On each side of this plait, or frenum, at the junc-
tion of the surfaces of the tongue and of the epiglot-
tis, there is often a depression, in which small portions
of food sometimes remain : and a small freenum, simi-
lar to that above deseribed, is sometimes seen on the
outside of each of these cavities.

The epiglottis is situated immediately before the
opening into the larynx. i

The above described parts can be well ascertained
in the living subject, by a person who has a general
knowledge of the structure. Thus, looking into the
mouth, with the tongue depressed, the uvula and soft
palate are in full view above, and the epiglottis is
very perceptible below ; while the two ridges or la-
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teral half arches can be seen on each side, with the
tonsil between them.

SECTION II.
Of the Lairynz.

In this structure are five cartilages, upon which its
form and strength depends, viz. the Cricoid, the
Thyroid, the two JArytenoid, and the Epiglottis.
‘These cartilages are articulated to each other, and
are supplied with muscles by which certain limited
motions are effected.

The basis of the structure is a cartilaginous ring,
ealled the cricoid cartilage, which may be considered
as the commencement of the windpipe.

It may be described as an irregular section of a
tube: its lower edge connected with the windpipe,
being nearly horizontal when the body is erect; and
the upper edge very oblique, sloping from before,
backwards and upwards : in counsequence of this, it
has but little depth before, but is eight or nine lines
deep behind.

The Thyroid cartilage is a single plate, bent in sucl
manner that it forms an acute angle with two similar
broad surfaces on each side of it. It isso applied to
the cricoid cartilage, that the lower edge of the angu-
lar part is at a small distance above the front part of
that cartilage, and connected to it by ligamentous
membrane: while its broad sides are applied to it la-
terally, and thus partially enclose it.

"The upper edge of the angular part of the thyroid
cartilage forms a notch; and the natural position of
the cartilage is such, that this part is very prominent
in the neck ; it is called the Pomum Adama.

Both the upper and lower edges of the thyroid car-
tila\gel terminate posteriorly in processes, which are
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called Cornua. 'The two uppermost are longest :
they are joined by ligaments to the extremities of the
os-hyoides. The lower and shorter processes are
fixed to the cricoid cartilage. The thyroid cartilage,
therefore, partly rests upon the cricoid cartilage be-
low, and is attached to the os-hyoides above. It isin-
fluenced by the muscles which act upon the os-hyoi-
des, and also by some muscles which are inserted into
itself. It is moved obliquely downwards and for-
wards, in a slight degree, upon the cricoid cartilage,
by a small muscle, the crico-thyoideus, which arises
from that cartilage and is inserted into it.

The Arytenoid cartilages are two small bodies of
a triangular pyramidal form, but slightly curved back-
wards. They are placed upon the upper and poste-
rior edge of the cricoid cartilage, near to each other;
and their upper ends, taken together, resemble the
mouth of a pitcher or ewer; from which circum-
stance their name is derived. Their bases are broad 3
and on their lower surfaces, is a cavity, which cor-
responds with the convex edge of the cricoid cartilage,
to which they are applied. At these places, a regular
moveable articulation is formed, by a capsular ligament
between cach of these cartilages and the cricoid, in
consequence of which they can be inclined backward
or forward, inward or outward.

From the anterior part of each of these cartilages,
near the base, a tendinous cord passes forward, in a di-
rection which is horizontal when the body is erect, to
the internal surface of the angle of the thyroid. These
ligaments are not perfectly parallel to each other;
for they are nearer before than behind. The aper-
ture between them is from two to five lines wide
when the muscles are not in action ; and this aperture
is the orifice of the windpipe: for the exterior space,
between these ligaments and the circumference of
the thyroid, is closed up by membrane and muscle.
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At a small distance above these ligaments are two
others, which also pass from the arytenoid to the thy-
roid cartilages. They are not so ‘tendinous and dis-
tinct as the first mentioned, and cannot be drawn so
tense by the mucles of the arytenoid cartilages.
They are also situated at a greater distance from each
other, and thus form a large aperture.

On the external side of the upper extremity of
each of the arytenoid cartilages, and nearly in contact
with it, is a small cartilaginous body, not so large as
a grain of wheat, and nearly oval in form. These
are connected firmly to the arytenoid cartilages, and
are called their appendices. Being in the margin of
the aperture of the larynx, they have an effect upon
its form.

The arytenoid cartilages are the posterior parts of
the larynx : the Epiglottis, which bas already been
mentioned is the anterior. When this cartilage is
divested of its membrane, it is oval in its upper ex-
tremity, and rather angular below, terminating in a
long narrow process, which is like the stalk of a leaf.

It is firmly attached to the internal surface of the
angalar part of the thyroid by this lower process;
and, being placed in a perpendicular position, one of
its broad surfaces is anterior towards the tongue, and
the other posterior, towards the opening of the wind-

ipe.
pII)t: is attached to the os-hyoides by dense cellular
texture or ligament, and to the tongue by those plaits
of the membrane of the mouth, which have been al-
ready described. :

It is elastic, but more flexible than the other carti-
lages ; being somewhat different in its structure.—
Its surface is perforated by the orifices of many mu-
cus ducts. ;

There is a small space between the lower part of
this cartilage, and the upper part of the thyroid and

VOL. IL 5
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the ligamentous membrane passing from it to the os-
hyoides. In this is a substance, which appears to
consist of glandular and of adipose matter. It is sup-
-posed that some of the orifices on the lower part of
the epiglottis communicate with this substance.

In the erect position of the body, the epiglottis is
situated rather higher up than the arytenoid carti-
lages, and at the distance of ten or twelve lines from
them.

The membrane which covers the epiglottis, is ex-
tended from each side of it to the arytenoid carti-
lages : and being continued into the cavity of the la-
rynx, as well as upon the general surface of the
throat, it is necessarily doubled : this doubling forms
the lateral margins of the orifice of the cavity of the
larynx. In these folds of the membrane are seen
very delicate muscular fibres, called the Aryteno-epi-
glottide:.

The membrane continues down the cavity of the
larynx, and, covering the upper ligaments, penetrates
into the vacuity between them and the lower liga-
ments, so as to form a cavity on each side of the la-
rynx, opening between the two ligaments, which is
called the Ventricle of Morgagni. 'The shape of
these cavities is oblong. Its greatest length extends
from behind forward, on each side of the opening
into the windpipe formed by the two lower or princi-
pal ligaments; so that when the larynx is removed
from the subject, upon looking into it from above,
you perceive three apertures: one in the middle,
formed by the two lower ligaments ; and one on each
side of it, between the lower and upper ligament,
which is the orifice of the ventricle of Morgagni.

The aperture between the two lower ligaments is
called the Rima Glottidis, or Chink of the Glottis;
the upper aperture, formed by the fold of the mem-
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brane extending from the epiglottis to the arytenoid
cartilages, may be termed Glottis.

If the windpipe is divided near the larynx, and the
larynx inverted, so that the rima glottidis may be ex-
amined from below, the structure appears still more
simple : it resembles a septum fixed abruptly in the
windpipe, with an aperture in it of the figure of the
rima glottidis.

The anterior surface of the two arytenoid cartila-
ges is concave. This concavity is occupied in each
by a glandular substance, which lies between the car-
tilage and the lining membrane ; and extends itself
horizontally, covered by the upper ligament of the
glottis. The nature of these bodies is not perfectly
understood ; but they are supposed to secrete mucus,

The membrane, which lines the cavity of the glottis
being continued from the mouth and throat, resembles
the membranes which invest those parts. In some
places, where it is in close contact with the cartilages,
it appears united with the perichondrium, and acquires
more firmness and density.

The general motions of the larynx are very intel-
ligible to those who are acquainted with the muscles
which are connected with the thyroid cartilage, and
which move the os-hyoides. They take place parti-
calarly in deglutition, and in some modifications of the
voice ; and also in vomiting.

The motions of the particular cartilages on each
other can also be well understood, by attending to
the origin and insertion of the various small muscles
connected with them. The most important of these
muscles are the crico-arytenoidei postici and laterales,
the thyreo-arytenoidei, the arytenoidei obliqui, and
the arytenoideus transversus, The effects of their
actions appear to be the dilating or contracting the
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rima glottidis, and relaxing or extending the ligaments
which form it. | '

The arteries of the larynx are derived from two
sources, viz. the superior thyroid, or laryngeal branch
of the external carotid ; and the thyroid branch of
the subelavian. :

The nerves of the larynx also come to it in two
very different directions on each side. I.t receives
two branches from the par vagum ; one which leaves
that nerve high up in the neck, and is called the Su-
perior Laryngeal branch ; and another which pro-
ceeds from it after it has passed into the cavity of the
thorax, and is called from its direction the Recurrent.

The extreme icritability of the glottis is unequivocally
demonstrated by the cough which is excited when a
drop of water, or any other mild liquid, or a crumb
of bread enters it. Notwithstanding this, a flexible
tube, or catheter, has several times been passed into
the windpipe through the rima glottidis, and been
endured by the patient a considerable timé.

The cough, which occurs when these parts are irritated,
does not appear to arise exclusively from the irrita-
tion of the membrane within the glottis; for, if it
were so, mucilaginous substances, when swallowed
slowly, could not suspend it. Their effect in reliev-
ing cough is universally known ; and as they are onl
applied to the surface exterior to the glottis, it is evi-
dent that the irritation of this surface must also pro-
duce coughing.

Several curious experiments have been made to deter-
mine the eftect of dividing the different nerves which
go to the larynx ; by which it appears that the re-
current branches supply parts which are essentially
necessary to the formation of the voice, whilst the
laryngeal branches supply parts which merely influ-
ence its modulation, or tone. See Mr. Haighton’s
Essay on this subject: memoires of the Medical So-
ciety of London, vol. iii.
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The Thyroid Gland®—The Pharynz. ;
The Thyroid Gland

May be deseribed here, although a part of it is si-
tuated below the larynx. :

This body consists of two lobes, which are united
at their lower extremities by a portion which extends
across the anterior part of the windpipe. Each lobe
generally rises upwards and backwards from the se-
cond cartilaginous ring of the windpipe over the cri-
coid cartilage and a portion of the thyroid. It lies be-
hind the sterno-hyoidei, and sterno-thyroidei muscles.
It is of a veddish-brown colour, and appears to con-
sist of a granulous substance ; but its ultimate struc-
ture is not understood. It is plentifully supplied
with blood, and receives two arteries on each side :
one from the laryngeal branch of the external carotid :
and the other from the thyroid branch of the sub-
clavian.

Notwithstanding this large supply of blood, there
is no proof that it performs any secretion: for al-
though several respectable anatomists have supposed
that they discovered excretory ducts passing to the
windpipe, larynx, or tongue, it is now generally
agreed that such excretory ducts are not to be found.
Several - instances have however occurred, in which
air has been forced, by violent straining, from the
windpipe into the substance of this gland.*

* There are two membranous expansions in the neck which shounld be nc-
ticed in its dissection. 'The first called Fascia Superficialis lies immediately
beneath the skin, may be considered asa continuation of the fascia supefi-
ciales abdorminis, and is strongly connected to the base of the lower jaw,
being also spread over the parotid gland. ' It is not very distinct in all sub-
jects. ' The second is called the Fascia Profunda Cervicis ; it extends from
the larynx and thyroid gland to the upper part of the sternum and first ribs,
the great vessels, &c. of the superior mediastinum are placed immediately
below it.—Ep. S
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SECTION III.

Of the Pharynz.

The pharynx is a large muscular bag, which forms
the great cavity behind the nose and mouth that ter-
minates in the eesophagus. :

It has been compared to a funnel, of which tl}e
cesophagus is the pipe ; but it differs from a funnel in
this respect, that it is incomplete in front, at the part
occupied by the nose and mouth and larynx.

It is connected above, to the cuneiform process of
the occipital bone, to the pterygoid processes of the
sphenoidal, and to both the upperand lower maxillary
bones. It is in contact with the cervical vertebra be-
hind ; and, opposite to the cricoid cartilage, it termi-
nates in the cesophagus. :

If the pharynx and cesophagus be carefully dissect-
ed and detached from the vertebre, preserving the
eonnexion of the pharynx with the head ; and the head
then be separated from the body, by dividing the ar-
ticulation of the atlas and the os-occipitis, and cutting
through the soft parts below the larynx ; the resem-
blance to a funnel will be very obvious.

In this situation, if an incision be made from above
downwards through the whole extent of the posterior
part of the pharynx, the communication of the nose,
moutl, and windpipe, with this cavity, will be seen
from behind at one view.

The openings into the nose, or the posterior nares,
appear uppermost. Their figure is irregularly oval,
or oblong ; they are separated from each other by a
thin partition, the vomer. Immediately behind, on
the external side of each of these orifices, is the
Eustachian tube.

The soft palate will appear extending from the
Tower boundary of the pesterior nares, obliquely
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backwards and downwards, so as nearly to close the
passage into the mouth. The uvula hangs from it;
and, on each side of the uvula, the edge of the palate
is regularly concave.

Below the palate, in the isthmus of the fances, are
the ridges or half arckes, and the tonsils between
them. The half arch which presents first, in this
view, runs obliquely downward and backward, and
not parallel to the other.

Close to the root of the tongue is the epiglottis
erect ; and, immediately adjoining it, is an aperture
large enough to admit the end of a middle-sized fin-
ger. This aperture is widest at the extremity next
to the epiglottis, and rather narrower at the other ex-
tremity : it is the glottis or openiog of the windpipe.
When the larynx is elevated, the epiglottis can be
readily depressed so as to cover it completely.

The extremities of the arytenoid cartilages, and
their appendices, may be recognised at the posterior
edge of the glottis. At a short distance below this
edge, the eesophagus begins.

The Pharynz is composed of the membrane conti-
nued from the nose and mouth internally, and of a
stratum of muscular fibres externally. The internal
membrane is very soft and flexible, and perforated by
many muciferous ducts. The surface which it forms
is rather rough, owing to the mucous glands which it
covers. It has a red colour, but not so deep as that
of some other parts. It is connected to the muscular
stratum by a loose cellular membrane.

The muscular coat consists of three different por-
tions, which are considered as so many distinct mus-
cles.

The fibres of each of these muscles originate on
cach side, and run in an oblique direction to meet in
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the middle, thus forming the posterior external suar-
face of the dissected pharynx.

The fibres of the upper muscle originate from the
cuneiform process of the occipital bone, from the pte-
rygoid processes of the os-sphenoides, and from the
upper and lower jaws, near the last dentes molares,
oneach side. They unite in a middle line in the
back of the pharynx.

The fibres of the middle muscle originate princi-
pally from the lateral parts of the os-hyoides, and
from the ligaments which connect that bone to the
thyroid cartilage. The superior fibres run obliquely
upwards, so as to cover a part of the first mentioned
muscle, and terminate in the cuneform process of the
oceipital bone 3 while the other fibres unite with those
of the opposite side in the middle line.

The fibres of the lower muscles arise from the thy-
roid and the cricoid cartilages, and terminate also in
the middle line. Those which are superior, runring
obliquely upwards; the inferior, nearly in a trans-
verse direction.

It is obvious, from the origin and insertion of these
fibres, that the pharynx must have the power of con-
tracting its dimensions in every respect; and, parti-
cularly, that its diameter may be lessened at any place;
and that the whole may be drawn upwards.



SYSTEM OF ANATOMY.

PART VII.

e
OF THE THORAX.

Berore the thorax is described, it will be in order
to consider the '

Mammee ;

Or those glandular bodies situated on the anterior
part of ‘it, which, in females, are destined to the se-
cretion of milk.

These glands lie between the skin and the pectoral
muscles, and are attached to the surfaces of those mus-
cles by cellular membrane.

They are of a circular form; and consist of a
whitish firm substance, divisible into small masses or
lobes, which are composed of smaller portions or lo-
buli. Between these glandular portions, a great deal
of adipose matter is so diffused, that, it constitutes a
considerable part of the bulk of the mammz.

The gland, however, varies greatly in thickncss in
the same person at different periods of life.

The mammz become much enlarged about the age
of puberty. They are also very large during preg-
nancy and lactation; but after the period of child-
bearing, they diminish considerably. They are sup-
plied with blood by the external and internal mamary

VOL. II. 6
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arteries, the branches of which enter them irregularly
in several different places.

The veins correspond with the arteries.

From the small glandular portions that compose the
mamma, fine excretory tubes arise, which unite toge-
ther and form the great lactiferous ducts of the gland.
These ducts proceed in a radiated manner from the
circumference to the centre, and terminate on the sur-
face of the nipple.* .

They are commonly about fifteen in number, and
vary considerably in size : the largest of them being
more than one sixth of an inch in diameter.

They can be very readily injected by the orifices
of the nipple, from a pipe filled with murcury, in
subjects who have died during lactation or pregnancy 3
but they are very small in subjects of a different de-
scription.

It has been asserted by respectable anatomists, that
these ducts communicate freely with each other; but
they do not appear to do so: each duct seems to be
connected with its proper branches only.t

Haller appears to have entertained the remarkable
sentiment, that some of the ducts originated in the
adipose matter about the gland, as well as in the glan-
dular substance.}

The papilla, or nipple, in which these ducts ter-
minate, is in the centre of the mamma: it consists of
a firm elastic substance, and is nearly cylindrical in
form. Itis rendered tumid by irritation, and by cer-
tain emotions.

The lactiferous ducts terminate upon its extremity.
When it is elongated they can freely discharge their

* Deseribed in the 16th century, by Charles Etienne, Vesalius and Posthius
bat their uses were unknown.—Ep.
, }* SeEe: Edinburg Medical Commentaries, vol. i. Page 31.—a paper by Mec-
£l L, ;
{ Elementa Physiologiz, Tom. 7, Pars 11, page 7
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contents ; but when it contracts, this discharge is.im-
peded.

The skin immediately around the nipple is of a
bright red colour in virgins of mature age. In preg-
nant women it is sometimes almost black ; and in wo-
men who have borne children it is often brownish. It
abounds with sebaceus glands, which form small emi-
nences on its surface.

This gland exists in males, although it is very small.
In boys, soon after birth, it has often been known to
tumefy, and become very painful, in consequence of
the secretion and accumulation of a whitish fluid,
which can be discharged by pressure. It also some-
times swells and is painful, in males at the age of pu-
berty.

There have been some instances in which it has se-
creted milk in adult males ; and a few instances also
in which it has been affected with cancer, in the same
sex.

The mamma is plentifully supplied with absorbent
vessels, which pass from it to the lymphatic glands in
the axilla. ,

Its nerves are principally derived from the great
plexus formed by the nerves of the arm.



CHAPTER I.
OF THE GENERAL CAVITY OF THE THORAX.

SECTION I.
Of the form of the Cavity of the Thoraz.

THE osseous structure of the thorax is described in
vol. i. page 102. The cavity is completed by the in-
tercostal muscles, which close the vacuities between
the ribs ; and by the diaphragm, which fills up the
whole space included within its lower margin.

If we except the apertures of the diaphragm,
which are completely occupied by the aorta, the vena
cava, and the csophagus, &c. the only outlet of this
cavity is above : it is formed by the upper ribs, the
first dorsal vertebra, and the sternum. The figure of
this aperture is between that of the circle and the
oval ; but it is made irregular by the vertebrz, and
by the upper edge of the sternum.

When the superior extremities and the muscles ap-
propriated to them are removed, the external figure
of the thorax is conical ; but the cavity formed by it
is considerably influenced by the spine, which pro-
trudes into it ; while the ribs, as they proceed from
the spine, curve backwards, and thus increase its pro-
minency in the cavity. ’

The diaphragm has a great effect upon the figure
of the cavity of the thorax. It protrudes iato it from
below, with a convexity of such form that it has been
compared to an inverted bowl; so that, although it
arises from the lower margin of the thorax, the cen-
tral parts of it are nearly as high as the fourth vib.
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The position of the diaphragm is also oblique,
The anterior portion of its margin, being connected
to the seventh and eighth ribs, is much higher than
the posterior portion, which is attached to the eleventh
and twelfth.

In consequence of the figure and position of the
diaphragm, the form of the cavity of the thorax re-
sembles that of the hoof of the ox when its posterior
part is presented forwards.

SECTION IT.
Of the arrangement of the Pleurc.

The thorax contains the two lungs and heart, as
well as several very important parts of smaller size.

The lungs occupy the greatest part of the cavity ;
and to each of them 1is appropriated a complete sac,
called Pleura, which is so arranged that it covers
the surface of the lungs, and is continued from it to
the contiguous surface of the thorax, which it lines.
After covering the lung, it is extended from it to the
spine posteriorly, and the sternum anteriorly : so that
in tracing the pleura in a circular direction, if you
begin at the sternum, it proceeds on the inside of the
ribs to the spine ; at the spine it leaves the surface
of the thorax, and proceeds directly forwards towards
the sternum. In its course from the spine to the ster-
num, it soon meets with the great branch of the wind-
pipe and the blood vessels, which go to the lung : it
continues on these vessels and round the lung until it
arrives at the anterior side of the vessels, when it
again proceeds forwards until it arrives at the ster-
num. Each sac being arranged in the same way,
there is a part of cach extended from the spine to the
sternum. These two lamina, form the great vertical
septum of the thorax, called Mediastinum. They
are situated at some distance from each other; and
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the heart, with its investing membrane or pericar-
dium, is placed between them.

The pericardium is also a complete sac or bladder,
which, after covering perfectly the surface of the
heart, is extended from it so as to form a sac, whiqh,
lies loose about it, and appears to contain it. This
loose portion adheres to those parts of the laminz
of the mediastinum with which it is contiguous;
and thus three chambers are formed within the cavity
of the thorax: one for each lung, and one for the
heart. :

The two lamina of the pleura, which constitute the
mediastinum, are at different distances from each
other, in different places. At the upper part of the
thorax, they approach each other from the inter-
nal edges of the first ribs; and, as these include a
space which is nearly circular, the vacuity between
these lamina is necessarily of that form, at its com-
mencement above.

Here, therefore, is a space between them above,
which is occupied by the great transverse vein that
carries the blood of the left subclavian and the left in-
ternal jugular to the superior cava; by the trachea ;
by the cesophagus ; and by the subclavian and carotid
arteries, as they rise from the curve of the aorta.
This space is bounded below by the above mentioned
curve of the aorta.

The heart and pericardium are so placed that there
is a small distance between them and the sternum: in
this space the two lamina of the mediastinum are very
near to each other ; and cellular substance intervenes
between them. This portion of the mediastinum is
called the JAnterior Mediastinum.

Posteriorly, the heart and pericardium are also at
a small distance from the spine ; and here the lamina
of the mediastinum are at a greater distance from
each other, and form a long narrow cavity which
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extends down the thorax in front of the vertebre :
this is called the Posterior Mediastinum. It con-
tains a considerable portion of the aorta as it descends
from its curve, the cesophagus, the thoracic duct, and
the vena azygos. The aorta is in contact with the

" left lamen, and can often be seen through it when the
left lung is‘lifted up.

The cesophagus is in contact with the right lamen :
in its progress downwards, it inclines to the left side
and is advanced before the aorta.

. The vena azygos appears posterior to the cesopha-
gus ; it proceeds upwards until it is as high as the
right branch of the windpipe: here it bends forward,
round that branch, and opens into the superior cava,
before that vein opens into the right auricle.

The thoracic duct proceeds upwards from below,
Iying in the space between the aorta and the vena
azygos, until the beginning of the curve of the aorta,
when it inclines to the left, proceeding towards the
place of its termination.

The formation of the mediastinum, and the arrangement
of the pleura, as well as the connexion of these mem-
branes with the parts contained in the thorax, may be
studied advantageously, after the subject has been
prepared in the manner now to be described.

Take away, from each side, the five ribs which are situ-
ated between the first and last true ribs, by separating
their cartilages from the sternum, and their heads from
the ‘spine ; so that the great cavities of the thorax
may be laid open.

The precise course of the mediastinum is thus rendered
obvious ; and the sternum may now be divided with a
saw throughout its whole length in the same direction 3
so that the division of the bone may correspond with
the space between the lamina of the mediastinum.

Separate the portion of the sternum cautiously, so as to
avoid lacerating the lamina of mediastinum ; and keep
them separate, while the trachea is dissected from the
neck iuto the cavity of the thorax; the great trans-
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verse vein-and the descending cava are dissected to
the pericardium ; and the left carotid artery, with
the right subclavian and carotid, are dissected to the
curve of the aorta, taking care not to destroy the la-
mina of the mediastinum. g

After this preparation the upper space between the la-
mina of the mediastinum can be examined ; and the*
relative situation of the trachea and the great vessels
in it can be understood. The anterior mediastinum
can also be studied : the root of each lung, or its
connexion with the mediastinum, may be seen per-
fectly ; and the precise situation of the lung, in its
proper cavity, may be well conceived.

After this, while the portions of the sternum are sepa-
rated, the pericardium may be opened, and the heart
brought into view : the attachment of the pericar-
dium, and to the mediastinum, and to the diaphragm,
may be seen with advantage in this situation. The
portions of the sternum may now be detached from
the ribs, with which they remain connected ; and fur-
ther dissection may be performed to examine the pos-
terior mediastinum ang its contents, and the parts
which constitute the roots of the lungs.



CHAPTER IL

OF THE HEART AND THE PERICARDIUM, AND THE
GREAT VESSELS CONNECTED WITH THE HEART.

SECTION 1.

Of the Pericardium.

THE heart is enclosed by a membranous sac, which,
upon a superficial view, seems only connected with
its great vessels : but which, in fact, adheres closely
to the whole of its surface. From this surface it is
extended to those vessels; from which it proceeds,
after the manner of the reflected membranes, and
forms an enclosure that lies loosely about the heart.
If it were dissected from the heart, without laceration
or wounding, it would be an entire sac.

The pericardium, thus arranged, is placed between
the two lamina of the mediastinum, and adheres firm-
ly to them where they are contiguous to it; it alse
adheres firmly to the diaphragm below, and thus pre-
serves the heart in its proper position.

The figure of the pericardium, when it is distend-
ed, is somewhat conical ; the base being on the dia-
phragm. The cavity formed by it is larger than the
heart after death, but it is probable, that the heart
nearly fills it during life ; for, when this organ is dis-
tended by injection, it often occupies the whole cavi-
ty of the pericardium.

The pericardium is composed of two lamina, the
internal of which covers the heart, as has been alrea-
dy described; while the external merely extends
over the loose portion of the other, and blends itself

7

VYOL. II.



50 Of the Heart.

with the mediastinum, where that membrane 1nvests
the great vessels. : ; !

The internal surface of the pericardium 1s very
smooth and polished ; and in the living subject is
constantly moistened with a fluid, which is probably
effused from the exhalent vessels on its surface.

The quantity of this fluid does not commonly ex-
ceed two drachms; but in cases of disease it some-
times amounts to many ounces.* It is naturally trans-
parent, but slightly tinged with red in children, and
yellow in old persons. It is often slightly tinged with
red in persons who have died by violence.

SECTION II.
Of the Heart

THe great organ of the circulation consists of mus-
cular fibres, which are so arranged that they give it
a conical form, and compose four distinct cavities
within it.

Two of these cavities, which are called Auricles,
receive the contents of the veins ; the other two com-
municate with the arteries, and are called Fentricles.

The auricles form the basis of the conej; the ven-
tricles the body and apex.

The structure of the auricles is much less firm than
that of the ventricles, and consists of a smaller pro-
portion of muscular fibres. They appear like ap-
pendages of the heart, while the ventricles compose
the body of the viscus.

The ventricles are very thick, and are composed
of muscular fibres closely compacted.

*'The pericardium has been so distended, by effusion in dropey, that i
: i t it
'g?l:" fotnne(l ahu':imour, protrud;ng on the r;eck from under th‘:: ys’termm:.
18 tumour had a strong pulsating motion. It dj .
when the other hydropic symptomsgwe-re relieved Eiccamiin.
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The figure of the heart is not regularly conical ; for
a portion of it, extending from the apex to the base,
is flattened ; and in its natural position, this flat part
of the surface is downwards.

It is placed obliquely in the body; so that its base
presents backward and to the right, and its apex for-
ward and to the left.

Notwithstanding this obliquity, the terms right and
left are applied to the different sides of the heart,
and to the different auricles and ventricles ; although
they might, with equal propriety, be called anterior,
and posterior.

The two great veins called Venaz Cave, which
bring the blood from every part of the body, open
into the right auricle from above and below; the right
auricle opens into the right ventricle; and from this
wentricle arises the artery denominated Pulmonary,
which passes to the lungs.

The Pulmonary veins, which bring back the blood
from the lungs, open into the left auricle ; this auri-
cle opens into the left ventricle ; and from this ven-
tricle proceeds the Aorta, or great artery, which car-
ries blood to every part of the body.

The heart is preserved in its position, 1st, by the
ven® cave, which are connected to all the parts to
which they are contiguous in their course; 2d, by the
vessels which pass between it and the lungs, which
are retained in a particular position by the mediasti-
num ; 3d, by the aorta, which is attached to the me-
diastinum in its course downwards, after making its
great curve ; and 4th, by the pericardium, which is
attached to the great vessels and to the mediastinum.
By these different modes the basis of the heart 1s
fixed, while its body and apex are perfectly free from
attachment, and only contiguous to the pericardinm.
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The external surface of the heart, being i:m“med by
the pericardium, is very smooth : under this surface
a large quantity of fat is often found.

The two auricles are contiguous to each other at the
base, and are separated by a partition which is com-
mon to both. e X

The Right Auricle originates from the junction of
the two venz cave. These veins are united at some
distance behind the right ventricle,* and are dilated
anteriorly into a sac or pouch, which is called the Si-
nus, and extends to the right ventricle, to which it s
united.

The upper part of this pouch, or sinus, forms a
point with indented edges, which is detached from
the ventricle, and lies loose on the right side of the
aorta. This point has some resemblance to the ear of
a dog, from which circumstance the whole cavity has
been called auricle ; but by many persons the cavity
is considered as consisting of two portions: the Au-
ricle, strictly speaking; and the Sinus Venosus,
above described : they however form but one cavity.

This portion of the heart, or Right Auricle, is of
an irregular oblong figure. In its posterior surface,
it is indented ; for the direction of the two cavz, at
their junction, is not precisely the same; but they
form an angle, which causes this indentation. The
anterior portion of the auricle, or that which appears
like a pouch between the ventricle and the veins, is
different in its structure from the posterior part,
which is strictly a portion of the veins. It consists
simply of muscular fibres, which are arranged in fas-
ciculi that cover the whole internal surface : this is

also the case with the point, or that part which is
strictly called auricle.

* In this description the heart is supposed to be in its natural pesition:
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These fasciuli are denominated Musculi Pectinati,
from their resemblance to the teeth of a comb.

That part of the internal surface, which is formed
by the septum, is smooth ; and the whole is covered by
a delicate'membrane.

On the surface of the septum, below the middle, is
an oval depression, which has a thick edge or mar-
gin: this is called the Fbssa Ovalis. In the feetal
heart, it was the Foramen Ovale, or aperture which
forms the communication between the two auricles.

Near this fossa is a large semilunar plait, or valve,
with its points and concave edge uppermost, and
convex edge downwards. It was described by Eu-
stachius, and, therefore, is called the Valve of Eu-
stachius.

Anterior to this valve, and near the union of the
auricle and ventricle, is the orifice of the proper vein
of the heart, or the conorary vein. This orifice is
covered by another semilunar valve, which is sometimes
reticulated.

The aperture, which forms the communication be-
tween the right auricle and right ventricle, is about
an inch in diameter, and is called ostium venosum.
From its whole margin arises a valvular ring, or du-
plicature of the membrane lining the surface: this
circular valve is divided into three angular portions,
which are called Valvule Tricuspides. From their
margins proceed a great number of fine tendinous
threads, which are connected to a number of distinct
portions of muscular substance, which arise from the
ventricle.

The Right Ventricle, when examined separately
from the other parts of the heart, is rather triangular
in its figure. It is composed entirely of muscular
fibres closely compacted; and is much thicker than
the auricle, although not so thick as the other ven-
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tricle. Its internal surface is composed of bundles
or columns of fleshy fibres, which are of various
thickness and length. Some of these columns arise
from the ventricle, and are connected with the ten-
dinous threads, which are attached to the margin of
the tricuspid valves: the direction of them is from
the apex of the heart towards the base.  Others of the
columns arise from one part of the surface of the
ventricle, and are inserted into an(_)ther part. A
third species are attached to the ventricle throughout
their whole length, forming ridges or eminences on
it. The columns of the two last describéd species are
very numerous. They present an elegant reticula-
ted surface when the ventricle is laid open, and
appear also to occupy a considerable portion of the
cavity of the heart, which some of them run across in
every direction near the apex. They are all covered
by a membrane continued from the auricle and the
‘tricuspid valves ; but this membrane appears more
delicate and transparent in the ventricle than it is in
the auricle.

A portion of the internal surface of the ventricle,
which is to the left, is much smoother and less fasci-
culated than the rest : it leads to the orifice of the pul-
monary artery, which arises from it near the basis of
the ventricle. This artery is very conspicuous, exter-
nally, at the basis of the heart.

It is very evident, upon the first inspection of the
heart, that the valvul® tricuspides will permit the
blood to flow from the auricle to the ventricle ; but
must rise and close the orifice, and thereby prevent
its passage back again, when the ventricle contracts.

The use of the tendinous threads, which connect
the valves to the fleshy columns, is also very evi-
dent; the valve is supported by this connexion,
and prevented from yielding to the pressure and
opening a passage into the auricle. The blood,
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therefore, upon the contraction of the ventricle, is
necessarily forced into the pulmonary artery; the
passage to which is now perfectly free. Into this
artery the membrane lining the ventricle seems con-
tinued ; but immediately within the orifice of the
artery, it is formed into three semi-circular folds,
each of which adheres to the surface of the: artery
by its circumference, while the edge constituting its
diameter is loose. In the middle of this loose edge,
is a small firm tubercle, called Corpusculum Arantii,*
which adds to the strength of the valve. Each of
these valves, by its connexion with the artery, forms a
sack or pocket, the orifice of which opens forward
towards the course of the artery, and the bottom of it
presents towards the ventricle. Blood will, there-
fore, pass from the ventricle in the artery, and along
it, without filling these sacks; and on the contrary,
in this course, will compress them and keep them
empty. If it moves in the artery towards the heart,
it will necessarily fill these sacks, and press the semi-
circular portions, from the sides of the artery,
against each other ; by this means a partition or sep-
tum, consisting of three portions, will be formed be-
tween the artery and the heart, which will always
exist when the artery compresses, (or acts upon,) its
contents. It is demonstrable, by injecting wax into
the artery, in a retrograde direction, that these valves
do not form a flat septum, but one which is convex
towards the heart, and concave towards the artery ;
and that this convexity is composed of three distinct
parts, each of which is convex. At the place where
these valves are fixed, the artery bulges out when
distended by a retrograde injection. The enlarge-
ments thus produced are called the Sinuses of Val-
salva, after the anatomist who first described them.

* After Arantius, a professor at Bologna, who first described it.
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The valves are called Semilunar—and, although they
are formed by a very thin membrane, they are very
strong.

The Left «Auricle is situated on the left side of the
basis of the heart. It originates from the junction of
the four pulmonary veins ; two of which come from
each side of the thorax, and appear to form a large
part of it. It is nearly of a cubic form ; but has also
an angular portion, which constitutes the proper auri-
cle, that proceeds from the upper and left part of the
cavity, and is situated on the left side of the pulmonary
artery.

This auricle is lined by a strong membrane, from
which the valves between it and the ventricle ori-
ginate ; but it has no fleshy columns or musculi pec-
tinati, except in the angular process properly called
auricle.

These valves and the orifice communicating with
the ventricle, resembles those which have been al-
ready described between the right auricle and ven-
tricle ; but with this difference, that the valvular ring
is divided into two portions only, instead of three,
which are called Vulvule Mitrales. The tendinous
threads, which are connected to the muscular. columns,
are also attached to these valves, as in the case of the
right auricle.

These valves admit the passage of blcod from the
auricle into the ventricle, but completely prevent its
return when the ventricle contracts. One of them is
so situated that it covers the mouth of the aorta while
the blood is flowing into the ventricle, and leaves that
orifice open when the ventricle contracts,and the pas-
sage to the auricle is closed.

The Left Ventricle is situated posteriorly, and to the
left of the Right Ventricle. Its figure is different, for
1t is rather conical, and it is also longer.

The internal surface of this ventricle resembles
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that of the right ventricle: but the columnz carnez
are stronger and larger.

On the right side of this ventricle is the mouth of
the aorta. The surface of the ventricle near this
opening is smooth and polished to facilitate the pas-
sage of the blood.

The mouth of the aorta is furnished with three sg-
milunar valves, after the manner of the pulmonary ars
tery, but the former are stronger; the corpuscula
arantii are better developed in them. Indeed Mr.
Hunter does not admit of their existence in the pul-
monary artery. The sinuses of Valsalva are about
the same size in both arteries.

The cavity of this ventricle is supposed to be
smaller than that of the right ; but the amount of the
difference has not been accurately ascertained.

This ventricle must have much more force than the
right, as its parieties are so much thicker. Their
thickness often exceeds half an inch.

The difference in the strength of the two ventricles
probably corresponds with the difference between the
extent of the pulmonary artery and the aorta.

The thickness of the septum between the ventricles
is thicker than the sides or parieties of the right ven-
tricle, and less thick than those of the left.

The muscular fibres of the heart are generally less
florid than those of the voluntary muscles ; they are
also more closely compacted together. The direction
of many of them is oblique or spiral ; but this gene-
ral arrangement is very intricate : it is such, howe-
ver, that the cavities of the heart are lessened, and
probably completely obliterated, by the contraction of
these fibres.*

* Mr. Home has given a precise description of the muscular fibres of the
heartin his Croonian Lecture. London Philosophical Transactions for 1795,
part I. page 215.

NOL. ¥, 8
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The external surface of the heart is covered by
that portion of the pericardium which adheres to 1t.
Adipose matter is often deposited between this mem-
brane and the muscular surface ; being distributed ir-
regularly in various places.

This membrane is continued from the surface of the
ventricles over that of the auricles. When it is dis-
sected off from the place of their junction, these sur-
faces appear very distinct from each other.

The proper blood vessels of the heart appear to be
arranged in conformity to the general laws of the cir-
culation, and are very conspicuous on the surface.
There are two arteries which arise from the aorta im-
mediately after it leaves the heart, so that their ori-
fices are covered by two of the semilunar valves. One
of these’ passes from the aorta between the pulmonary
artery and the right auricle, and continues in a circu-
lar course in the groove between the right auricle and
the right ventricle, and sends off its principal branches
to the right side of the heart.

The other artery of the heart passes between the
pulmonary artery and the left auricle. It divides into
two branches: one, which is anterior, passes to a
groove on the surface, corresponding to the septum
between the two ventricles, and continues on it to the
apex of the heart, sending off branches in its course ;
another, which is posterior and circumflex, passes be-
tween the left auricle and ventricle.

The great vein of the heart opens into the under
side of the right auricle, as has been already men-
tioned : the main trunk of this vein passes for some
distance between the left auricle and ventricle.*

* It was asserted by Vieussens at an early period, in the last century, and
soon afterwards by Thebesius, a German Professor, that there were a number
of small orifices in the texture of the heart, which opened into the different
cavities on both sides of it.

_This assertion of a fact so difficult to reconcile with the general prin-
eiples of the circulation, was received with great hesitation : and althoygh
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From the course of these different vessels round
the basis of the ventricles of the heart, they are ge-
nerally called Coronary Vessels : the arteries are de-
nominated, from their position, Right and Left Co-
ronary,

The nerves of the heart come from the cardiac
plexus, which is composed of threads derived from
the intercostal or great sympathetic nerves, and the
nerves of the eighth pair.

SECTION III.

Of the Aorta, the Pulmonary Artery and Veins,
_and the Venz Cave; at their commencement.

THE two great arteries, which arise from the heart,
commence abruptly, and appear to be extremely dif-
ferent in their composition and structure from the
heart. ‘

They are composed of a substance, which has a
whitish colour, and very dense texture, and is very
elastic as well as firm and strong.

When the pericardium is removed, these arteries
appear to proceed together from the upper part of the
basis of the heart: the pulmonary artery being placed

it was confirmed by some very respectable anatomists of the last century,
it was denied by others. Some of the anatomists of the present day have
denied the existence of these orifices, and some others have neglected them
entirely. J

The subject has lately been brought forward in the London Philosophical
Transactions of 1798, Part I. by a very respectable anatomist, Mr. Aberne-
thy, who states, that he has often passed a coarse waxen injection from the
proper arteries and veins of the heart into all the cavities of that organ, and
particularly into the Left Ventricle. But it was only in subjects with dis-
cased lungs that this was practicable.

The existence of this communication between the coronary vessels and
the great cavities of the heart seems therefore to be proved. The easy
demonstration in such subjects is ingeniously referred by Mr. Ahernethy,
to the obstruction of the circulation in the lungs ; and he regards the com-
munication as a provision enabling the coronary vessels to unload them-
selves, when the coronary vein cannot discharge freely into the right
auricle.
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to the /eft of the aorta with the left auricle on the Jeft
side of 1t, and the right auricle on the right side of
the aorta. The pulmonary artery arises from the
most anterior, and left part of the basis of the right
ventricle, and proceeds obliquely backwards and up-
wards ; inclining gradually to the left side for about
eighteen or twenty lines ; when it divides into two
branches which pass to the two lungs.

The aorta arises from the left ventricle, under the
origin of the pulmonary artery, and immediately pro-
ceeds to the right, covered by that vessel, untul it
mounts up between it and the right auricle: it then
forms a great curve, or arch, which turns backward
and to the left, to a considerable distance beyond the
pulmonary artery. In this course, it crosses the right
branch of the pulmonary artery ; and, turning down
in the angle between it and the left branch, takes a
position on the left side of the spine.

The course of this artery, from its commencement
at the ventricle, to the end of the great curve or arch,
1s extremely varied.

The uppermost part of the curve is in the bottom
of the chamber formed by the separation of the la-
mina of the mediastinum when they join the first rib
on each side. -

From this part of the curve three latge branches
go off, viz. one, which soon divides into the carotid
and the subelavian arteries of the right side; a se-
eond, somewhat smaller, which is the left carotid ;
and a third, which is the left subelavian artery.

Wken the heart and its great vessels are viewed
from behind, (after they have all been filled with in-
Jection; and the pericardium, mediastinum, and wind-
pipe have been removed,) the aorta appears first, de-
scending behind the other vessels ; the pulmonary ar-
tery then appears, dividing so as to form an obtuse
angle with its two great branches, each of which di-
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vides again before it enters the lung to which it is
destined.

Under the main trunk of the pulmonary artery is
the left auricle: its posterior surface is nearly of a
square form, and each of the pulmonary veins pro-
ceeds from one of its angles. "These veins ramify in
the substance of the lungs, at a very short distance
from the auricle : the two uppermost of them are si-
tuated rather anterior to the branches of the pulmo-
nary artery.

In this posterior view, the pulmonary vessels of
the right side cover a great part of the right auricle,
as it is anterior to them. The lower portion of the
auricle, with the termination of the inferior cava is to
be seen below them. Above them the superior cava
appears ; and in that part of it which is immediately
above the right branch of the pulmonary artery, is
the orifice of the vena azygos.

In its natural situation in the thorax, the superior
cava is connected by cellular membrane to the right
lamen of the mediastinum, and supported by it. At
a small distance below the upper edge of the sternum,
it receives the trunk formed by the left subclavian and
internal jugular vein, which passes obliquely across
the sternum below its inner edge, in the upper space
between the lamina of the mediastinum,



CHAPTER III.

OF THE TRACHEA AND THE LUNGS.

AvtroucH the principal part of the windpipe is
situated in the neck above the cavity of the thorax,
it is so intimately connected with the lungs, that it 1s
necessary to describe them together.

SECTION I.
Of the Trachea.

Trachea is the technical name for the windpipe, or
tube whlch passes from the larynx to the lungs.

This tube begins at the lower edge of the cricoid
cartilage, and passes down the neck in front of the
cesophagus as low as the third dorsal vertebrz, when
it divides into two branches called Bronchia, one of
which goes to the right and the other to the left lung
and ramifies very minutely in them.

There is in its structure a number of flat cartilagi-
nous rings placed at small distances from each other,
the edges of which are connected by membrane so
that they compose a tube.

These cartilaginous rings are not complete, for they
do not form more than three-fourths or four-fifths of
a circle ; but their ends are connected by a mem-
brane which forms the posterior part of the tube.

They are not alike in their size or form ; some of
them are rendered broader than others, by the union
of two or three rings with each other, as the upper-
most. The lowermost also is broad, and has a form
which is accommodated to the bifurcation of the tube.
Their number varies, in different persons from fifteen
to twenty.
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These rings may be considered as forming a part
of the first proper coat of the trachea ; which is com-
posed of them, and of an elastic membrane that occu-
pies all the interstice between them ; so that the car-
tilages may be regarded as fixed in this membrane.

A similar arrangement of rings exists in the great
branches of the bronchia; but after they ramify in
the lungs, the cartilages are no longer in the form of
rings : they are irregular in their figures, and are so
arranged in the membrane, that they keep the tube
completely open. These portions of cartilage do not
continue throughout the whole extent of the ramifi-
cations ; for they become smaller, and finally disap-
pear, while the membranous tube continues without
them, ramifying minutely, and probably forming the
air cells of the lungs.

This membrane is very elastic : the lungs are very
elastic also; and it is probable that their elasticity is
derived from this membrane.

On the inside of this coat of the trachea is an ar-
rangement of muscular fibres, which may be called
a muscular coat. It is best seen by peeling off or re-
moving the internal coat to be next described.

On the membranous part of the trachea, where the
cartilaginous rings are deficient, these muscular fibres
run evidently in a transverse direction : in the spaces
between the cartilages their direction is longitudinal.
There is some reason to doubt whether these longitu-
dinal fibres are confined altogether to the spaces be-
tween the cartilaginous rings, and attached only to
their edges, because there is a fleshy substance on the
internal surface of the rings, which appears to be
continued from the spaces between them.

The internal coat of the trachea is a thin and de-
licate membrane, perforated with an immense number
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of small foramina, which are the orifices of mucous
ducts. ;

On the surface of this membrane there 1is an ap-
pearance of longitudinal fibres which are not distri-
buted uniformly over it, but run in fasciculi in some
places, and appear to be deficient in others. These
fasciculi are particularly conspicuous in the ramifica-
tions of the bronchia in the lungs.

On the posterior membranous portion of the tra-
chea, where the cartilages are deficient, a considera-
ble number of small glandular bodies are placed,
which are supposed to communicate with the mucous
ducts that open on the internal surface. If these bo-
dies are removed from the external surface of this por-
tion, and the muscular fibres are also removed from
the internal, a very thin membrane only remains,
which is very different from that which is left between
the rings, when the fleshy substance is removed from
that situation.

The reason of the deficiency in the rings, at this

posterior part, is not very obvious.* It continues
in the bronchia until the form of their cartilages is
changed in the lungs: if it were only to accommo-
date the cesophagus, during the passage of food,
there would be no occasion for its extension to the
bronchia.

At the bifurcation of the trachea, and on the
bronchia, are a number of black coloured bodies,
which resemble the lymphatic glands in form and

texture. They continue on the ramifications of the

bronchia some distance into the substance of the

Tungs. Their number is often very considerable ;

and they vary in size from three or four lines in dia-

* Dr. Physic has advanced the opinion that it enables a person to expel the
mucus of the lungs by contracting the size of the trachea, and consequently
increasing the velocity or impetus of the air.—Ed. %

TR —
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meter to eighteen or twenty. As lymphatic vessels
have been traced to and from them during their course

to the thoracic duct, they are considered as lymphatic
glands.

SECTION II.
Of the Lungs.

THERE are two of these organs : each of which oc-
cupies one of the great cavities of the thorax.

When placed together, in their natural position,
they resemble the hoof of the ox, with its back part
forward ; but they are at such a distance from each
other, and of such a figure, that they allow the medi-
astinum and heart to intervene ; and they cover every
part of the heart anteriorly, except a small portion af
the apex.

Each lung fills completely the cavity in which it is
placed, and every part of its external surface is in
contact with some part of the internal surface of the
cavity ; but when in a natural and healthy state, it is
not connected with any part except the lamina of the
mediastinum. One great branch of the trachea and
of the pulmonary artery passes from the mediastinum
to each lung, and enters it at a place which is rather
nearer to the upper rib than to the diaphragm, and
much nearer to the spine than the sternum : at this
place also the pulmonary veins return from the lungs
to the heart.

These vessels are enclosed in a membrane, which
18 continued over them from the mediastinum, and ex-
tended from them to the lung. Thus covered, they
constitute what has been called the Root of the Lung.

When their covering, derived from the mediasti-
num, 18 removed, the situation of these vessels ap-
pears to be such that the bronchia are posterior, the

VoL, 1. 9
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branches of the pulmonary artery are rather above
and before, and the veins below and before them.

Fach of these vessels ramifies before it enters into
the substance of the lungs: the bronchia and the
branches of the pulmonary artery send each a large
branch downward to the inferior part of the lungs,
from which the lower pulmonary veins pass in a di-
rection nearly horizontal. In general, each of the
smaller ramifications of the bronchia in the lungs is at-
tended by an artery and a vein.

Fach lung is divided, by very deep fissures, into
portions which are called Lobes. The right lung is
composed of three of these lobes, and the left lung of
two.

The lungs are covered, as has been already stated,
with the reflected portion of the pleura continued
from the mediastinum, which is very delicate and al-
most transparent.  They have, therefore, a very
smooth surface, which is kept moist by exudation from
the arteries of the membrane.

The Colour of the Lungs is different in different
subjects. In children they are of a light red colour;
in adults they are often of a light gray; owing to the
deposition of a black pigment in the substance imme-
diately under the membranes which form their exter-
nal surface. Their colour is often formed by a mix-
ture of red and black. In this case they are more
loaded with blood, and the vessels of the internal
membranes being distended with it, the red colour is
derived from them.

The black pigment sometimes appears in round
spots of three or four lines in diameter: under the
external membrane it is often in much smaller portions,
and sometimes is arranged in lines in the interstices
of the lobuliy to be hereafter mentioned. It is also
diffused in small quantities throughout the substance
of the lungs. v
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The source of this substance, and the use of it, are
unknown. -

The lungs are of a soft spongy texture ; and, in
animals that have breathed, they have always a consi-
derable quantity of air in them.

They consist of cells, which communicate with the
branches of the trachea that ramify through them in
every part. These cells are extremely small, and the
membranes which compose them are so thin and deli-
cate, that if they are all filled by an injection of wax,
thrown into the trachea, the whole cellular part of
the lung will appear like a mass of wax. If a cor-
roded preparation be made of a lung injected in this
manner with force, the wax will appear like a con-
cretion.

These effects of injections prove that the membranes
of which the cells are formed are very thin; and, of
course, that their volume is very small when compared
with the capacity of the cells.

In those corroded preparations, in which the rami-
fications of the bronchia are detached from the wax
of the cells, these ramifications become extremely
small indeed.

If the lungs of the human subjects, or of animals
of similar construction, be examined when they are
inflated, their cellular structure will be very obvious,
although their cells are so small that they cannot com-
monly be distinguished by the naked eye. Each of
the extreme ramifications of the bronchia appears to
be surrounded by a portion of this cellular substance,
which is gradually distended when air is blown into
the ramification. '

This cellular substance is formed into small portions
of various angular figures, which are denominated
Lobuli : these can be separated to a considerable ex-
tent from each other. They are covered by the pro-
per coat of the lungs, which is extremely delicate,
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and closely connected to the general covering derived
from the pleura. Between the lobuli, where they
are in contact with each other, there is a pomt.)n.of
common cellular substance, which is easily distin-
guished through the membrane covering the lungs.
This is very distinct from the cellular structure which
communicates with the ramifications of the bronchia,
and contains air ; for it has no communication with the
air, unless the proper coat of the lungs be ruptured.
If a pipe be introduced by a puncture of the exter-
nal coat of the lungs, and this interstitial cellular
membrane be inflated, it will compress the lobuli.
This cellular membrane is always free from adipose
matter : it may be easily examined in the lungs of the
bullock.

Upon the membranes which compose the air cells,
the pulmonary artery and vein ramify most minutely ;
and it seems to have been proved within the last thir-
ty years, by the united labours of chemists and phy-
siologists, that the great object of respiration is to ef-
fect a chemical process between the atmospheric air,
when taken into the air cells, and the blood which
circulates in these vessels.

In addition to the blood vessels which thus pass
through the substanee of the lungs, there are several
smaller arteries denominated Bronchial, which arise
either from the upper intercostal, or from the aorta
itself : they pass upon the bronchia, and are distribu-
ted to the substance of the lungs. The veins which
correspond with these arteries terminate ultimately in
the vena azygos.

The nerves of the lungs are small in proportion te
the bulk of these organs. They are derived princi-
pally from the par vagum and the intercostal nerves.

The elasticity of the air cells of the lungs and of
the ramificasions of the bronchia which lead to them,
appears by their rapid contraction after distension,
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and by the force with which they expel the air which
is used to inflate them when taken out of the thorax.

The Thorax of the Feetus.

In the cavity between the lamina of the mediasti-
num, where they approach each other from the first
ribs, is situated a substance which is denominated
the

Thymus Gland.

‘This substance gradually diminishes after birth, so
that in the adult it is often not to be found : and when
it exists it is changed in its texture, being much firmer,
as well as greatly diminished.

In the feetus it is of a pale red colour ; and during
infancy it has a yellowish tinge. It generally extends
from the thyroid gland, or a little below it, to the pe-
ricardium. From its superior portion two lateral pro-
cesses are extended upwards : below, it is formed into
two lobes, which lie on the pericardiom.

If an incision be made into its substance, a fluid can
be pressed out, which has a whitish colour, and coagu-
lates upon the addition of alcohol.

Although it is called a gland, no excretory duct
has ever been found connected with it.

The blood vessels of this body are derived from
the thyroid branches of the subclavians, from the in-
ternal mammaries, and the vessels of the pericardium
and mediastinum.

The Heart,
And the great arteries which proceed from it, have
some very interesting peculiarities in the feetus.

In the septum between the two auricles, is a fora-
men of sufficient size to permit the passage of a large
quill, which inclines to the oval form, with its longest
diameter vertical when the body is erect. On the
left side of the septum, a valve, formed by the lining
membranes, is connected to this foramen ; and allows
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a free passage to a fluid moving from the right auricie
to the left, but prevents the passage of a fluid from
the left to the right. This structure is evidently cal-
culated to allow some of the blood which flows into
the right auricle from the two venz cavz to pass into
the left auricle of the heart, instead of going into the
_ right ventricle. As the contents of the left. auricle
Ppass into the left ventricle, and from thence into the
aorta, it is obvious that the blood, which passes from
the right auricle into the left through these foramen,
must be transmitted from the system of the vena cava
to the system of the aorta, without going through the
lungs, as it must necessarily do in subjects who do not
enjoy the feetal structure.

The Pulmonary Artery and the Aorta

Have a communication in the fetus, which is very
analogous to the communication between the auricles
of the heart.

From the pulmonary artery, where it divides into
the two great branches, another large branch conti-
nues, in the direction of the main trunk, until it joins
the aorta ; with which it communicates at a small dis-
tance below the origin of the left subclavian artery.
In the young subject that has never respired, it ap-
pears as if the pulmonary artery was continued into
the aorta, and sent off in its course, a branch on each
side, much smaller than itself, to each lung. In sub-
Jects that have lived a few days, these branches to the
lungs are much larger ; and then the main pulmonary
artery appears to have divided into three branches:
one to each lung, and one to the aorta; but that which
continues to the aorta is larger than either of the
others. '

In the course of time, however, this branch of the
aorta 1s contracted, so that no fluid passes through it :
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and it has the appearance of a ligament, in which
state it remains.

The course of the blood from the -right ventricle,
through the pulmonary artery, to the aorta below its
curve, is more direct than that from the left ventricle
to the same spot, through the aorta at its commence-
ment. The column of blood in the aorta below its
curve is evidently propelled by the force of both ven-
tricles: and this circumstance, although it seems to
proceed merely from the state of the foetal lungs, is
particularly calculated for the very extensive circula-
tion which the feetus carries on, by means of the um-
bilical arteries and vein in the placenta.

The Lungs of the Feetus.

Differ greatly from those of the adult. They appear
solid, as if they were composed of the parenchymatous
substance which constitutes the matter of glands, ra-
ther than the light spongy substance of the lungs of
adults. They differ also in colour from the lungs of
older subjects, being of a dull red.

They have greater specific gravity than water;
but if air be once inspired, so much of it remains in
them that they ever afterwards float in that fluid.

The nature of the process of respiration, and its ef-
fects upon the animal economy, particularly upon
the action of the heart, appear to be much better un-
derstood at this time than they were before the dis-
covery of the composition of the atmosphere, by Dr.
Priestly and by Mr. Scheele. The publications upon
this subject, which have appeared since that period,
viz. 1774, are therefore much more interesting to
the student of medicine than those which preceded
them. Two of these publications ought to be parti-
cularly noticed by him: viz, an essay, by Dr. Ed-
ward Goodwyn, entitled, ¢ The Connexion of life
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with respiration ;”—and the ¢ Physiological Re-
searches of M. Bichat upon Life and Death. Part
Second. * ;

The general doctrines respecting the oxygenation or
decarbonation of the blood, and the absolute necessi-
ty that it should take place to a certain degree in or-
der to preserve life, are confirmed by a number of
cases of malformation of the heart or the great ves-
sels, in which the structure was such that a conside-
rable portion of venous blood passed from the right
side of the heart to the aorta, without going through
the lungs. In these different cases, notwithstanding
the structure was somewhat varied, the symptoms
produced were very much alike ; differing in the re-
spective patients in degree only, and not in kind.

The symptoms indicating this structure, are blue
colour of the face, (such as generally accompanies
suffocation,) extending more or less over the whole
body, and particularly apparent under the nails of
the fingers and toes ; anxiety about the region of the
heart ; palpitation ; laborious respiration ; sensations
of great debility, &c.: all of which are greatly aggra-
vated by muscular exertion. These effects have ge-
nerally appeared to be proportioned to the quantity
of venous blood admitted into the aortic system.t

When these appearances take place immediately
after birth, it is probable that they depend entirely
upon malformation of the heart or great vessels ; but
when they commence at a subsequent period, they are

¥ The student will derive much information respecting the publications on
this subject, prior to 1804, from Dr. Bostock’s Essay on Respiration.—Since
the publication of that essay several interesting papers on respiration have
appeared, viz. Two memoires by the late Abbe Spalanzani ;— An Inquiry
into the Changes induced on Atmospheric Air by the Germination of Seeds,”
&c. by Ellis ;—two very important communications by Messrs. Allen and
lPBe&)g's in tl'ée ‘Tﬁans:ctigns of the Royal Society of London for 1808 and

;—and ‘¢ Further Inquiries into the Changes induced on A i

Air”  Also by Ellis. 3 . 1

t Cases of this kind are related in several of the periodical publicati
medical subjects. Two of them were described by the late Dr.p Wi;lci:nlio'i-slu(:
ter in thg 'mxth‘volume of Medical Observations and Inquiries, by a Society
of Physicians in London ; one, {quoted by Dr. Goodwyn,) is in the Obser-
lvau]onle;s Anatomlﬁe of Sandifort ; and another, by Dr. J. S. Dorsey, has
ately been published in the first number of the New Engl al of
Medicine and Surgery. o R
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commonly the effect of a diseased alteration in the
lungs. They sometimes occur near the termination
of fatal cases of pneumonia or catarrh ; but a diffe-
rent cause, which has not latterly been suspected,
appears to have produced them in the following case
related by Dr. Marcet, in the first volume of the
Edinburgh Medical and Physical Journal.

The blue colour occurred ina young woman, twen-
ty-one years of age, in whom it had never been ob-
served before. It came on during an affection of
the breast, and was attended with great prostration
of strength and difficulty of breathing; as well as
cough, cedema of the hands and feet, and several
other symptoms.  About seven weeks after the comp-
mencement of these symptoms, she died ; when 1t
was ascertained by dissection, that there was no
unnatural communication whatever between the ca-
vities of the heart, and that its valves were all in
a perfect and natural state. The lungs were free
from tubercles, or any other appearance of disease.
Their substance seemed more compact than usual,
especially the left lung, although it did not sink in
water ; but they adhered every where to the inner
surface of the thoraz, to the diaphragm, and to the
pleura covering the pericardium.—This case is the
more remarkable, because numberless instances
have occurred, in which very large portions of the

xternal surface of the lungs have been found, upon

Eissection, to adhere to the internal surface of the
thorax, without the occurrence of such symptoms
during life.

It may be inferred, from a statement published by M.
Dupuytren, in a late volume of the Proceedings of
the National Institute of France, that the oxygena-
tion or decarbonation of the blood is much affected,
in respiration, by an influence exercised by the
nerves which are appropriated to the lungs. From
his account it appears, that although the com(;)lete
division of the eighth pair of nerves produces death
after some time ; yet in the horse whose nerves are
thus divided, life continues, and respiration goes
on, from half an hour to ten hours ; but his arterial
blood is in a state of great disoxygenation or carbo-
nation during this time. This factis more remarka-

VOL. II, 10
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ble, because venous blood, contained in 2 bladder
exposed to the open air, will become oxygenated or
decarbonated. ;

It is also asserted in another Memoir, read to thp
National Institute by Dr. J. M. Provengal; that ani-
mals, in whom the eighth pair of nerves has been

- divided, do not consume so much oxygen, or produce
so much carbonic acid, by a considerable degree, as
they did before the division of these nerves ; and that
their temperature is considerably reduced.*

The fact, that venous blood occasions death, when it 18
admitted into the left ventricle of the heart, and the
aorta, is truly important. Dr. Goodwin explained it
by suggesting that this blood was not §uﬁ"lc1ently sti-
mulating to produce the necessary excitement of the
heart ; but on this occasion one of his friends propo-
sed to him the following question: Why does venous
blood affect the left side of the heart in this injurious
manner, when it appears to exert no noxious effects
whatever on the right side of that organ? His reply
may be seen in a note at the 82d page of his Essay,
in the first edition. Bichat has offered a solution
which completely resolves this difficulty, viz. ¢¢The
effect of venous blood upon the heart is produced by
the presence of this blood in the proper, or coronary
arteries of that organ, and not in its great cavities.”
For the animation of the heart, like that of the other
parts of the body, depends upon the state of the blood
in the arteries which penetrate its texture.t And
while the heart acts, the blood of the coronary arte-
ries will be the same with that of the left ventricle.—
See Bichat’s Researches, P. II. art. 6. § 2.

The French Anatomists appear to entertain some pecu-
liar opinions respecting the course of the blood in
the foetus, which have a particular relation to the sub-
ject last mentioned. Winslow, who paid great at-
tention to the valve of Eustachius in the right auricle
of the heart, was of opinion, that this valve was cal-

* These Memoirs are republished in the Eclectic Repertory of Philadelphia
for April and October, 1811.

t It is probable that the contents of the great cavities of the heart have no
more effect upon its animation than the contents of the stomach and bowels
have upcn the animation of those organs.



Sentiments of Sabatier, &c. 74

culated for some important purpose in the feetal eco-
nomy.*  Although his hypothesis respecting its par-
ticular use has not been retained by his countrymen,
many of them have adopted his general sentiment ;
and among others Sabatier. That learned anatomist
‘believed that this valve, in the foetal state, serves
to direct the blood of the inferior cava, after its ar-
rival in the right auricle, through the foramen ovale
ento the left auricle ; while the blood of the upper cava
passes directly info the right ventricle. His opinion
seems to be supported to a certain degree.

1. By the direction in which the two columns of
blood enter the auricle from the two vene cave.

2. By the position of the Eustachian valve.

3. By the foramen ovale, when its valve is com-
plete ; as the passage through it from the right to the
left, is at that time oblique, and from below upwards.

The theory of Sabatier appears to be this:—the um-
bilical vein brings from the placenta blood which has
a quality essential to the animation of the feetus. If
there were no particular provision to the contrary, a
large portion of this blood, after passing from the
umbilical vein by the inferior cava into the right
auricle of the heart, would proceed by the right ven-
tricle, through the pulmonary artery and arterial ca-
nal, into the aorta, below the origins of the carotid
and subclavian arteries ; and consequently none of
it wonld pass to the head and upper extremities, but
a considerable part would return again by the umbi-
lical arteries to the placenta, without circulating
through the body: while on the other hand, the
blood which passed by the carotid and subclavian
arteries to the head and upper extremities return-
ing from them to the heart by the superior cava,
might pass from the right auricle to the left auricle
and ventricle and the aorta, and so to the head and
upper extremities again, without passing through
the placenta. But by means of this valve, the blood
of the lower cava, and of course of the umbilical
vein, is directed to the left auricle and ventricle
and the aorta, by which a considerable portion of
it will necessarily pass to the head and upper ex-
tremities : while the blood which returns from these

* See Memoirs of the Academy of Sciences for 1717 and 1725.
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parts by the superior cava, must _consequeu'tly pass
from the right auricle inte the right ventricle and
puimonary artery ; from whence a large portion of it
will proceed through the arterial canal into the aorta
beyond the carotids and subclavians, and of this por-
tion a considerable part will go to the placenta by the
umbilical arteries. Sabatier compares the course of
the blood in the feetus to the eourse of a fluid in a tube
which has the form of the numeral character 8.*—If
this doctrine be true, the progress of the blood in the
feetus and placenta is very analogous to that of the
double circulation of the adult; the character 8 an-
_ swering equally well in the description of either sub-
ct.
5e According to Sabatier, the blood of the placenta
takes this peculiar course through the heart, in order
that some of it may be carried to the head and upper
extremities. But an additional reason may be sug-
gested, which appears to be of great importance ;
viz. the supplying of the coronary or proper vessels
of the heart with some of the same blood.

The heart of the adult, as has been before stated,
cannot act without its proper or coronary arteries are
supplied with arterial blood. The heart of the foetus

erforms a more extensive circulation than that of the
adult, and, therefore, is probably in greater need of
such blood. But unless the blood of the placenta pas-
ses through the foramen ovale into the left auricle and
ventricle, and 80 to the aorta, it cannot enter the coro-
nary arteries which originate at the commencement
of the aorta; for the blood which flows from the
right side of the heart through the arterial canal,
passes into the aorta at so great a distance from the
orifices of the conorary arteries, that it certainl y can-
not enter them.

The whole of this doctrine seems to be supported by
a fact vex(‘iy fam}liar to accoucheurs, viz. the occur-
rence of death in the feetus whenever the circulation
through the umbilical cord is suspended during fifteen
or twenty minutes ; for as the placenta impar?s to the
foeta: blood a quality essential to life, some arrange-
ment seems necesary to provide for the equal disfri-
bution of the blood which comes from thisq organ, ;;:1

¥ See Sabatier’s Pa

Scienees, for 1774. per on this subjeet, in the Memoirs of the Academy of
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especially for carrying the requisite proportion of it
to the substance of the heart.

Life has existed for some time with a structure very
different indeed from that which is natural. In the
series of elegant engravings relating to morbid anat-
omy, published by Dr. Baillie, is the representation
of a heart, in which the vene cavae opened into the
right auricle, and the pulmonary veins into the left
auricle, in the usual manner; but the aorta arose
entirely from the right ventricle, and the pulmo-
pary artery as completely from the left. The ca-
nalis arteriosus, however, passed from the pulmonary
artery to th¢ aorta, and the foramen ovale exis-
ted. In this case, it is evident, that the pulmonary
artery must have carried back to the lungs the
arterial blood which came from them by the pulmo-
nary veins, with a small quantity of venous blood
that passed into the left auricle through the foramen
ovale ; and that the aorta must have returned to the
body, the venous blood which just before had been
brought from it by the venz cave, with a small ad-
dition of arterial blood that passed through the
ductus arteriosus. Yet with this structure the child
lived two months after its hirth.

A case, which had a strong resemblance to the
foregoing, occurred lately in Philadelphia, and was
examined by the author of this work. The vene
cave terminated regularly in the right auricle, and
the pulmonary veins in the same regular manner in
the left ; but the pulmonary artery arose from the
left ventricle, and the aorta from the right. Z%ere
was no communication between these vessels by a ca-
nalis arieriosus ; but a large opening existed in the
septum between the auricles.

It is very evident, that, in this case also the pul-
monary artery must have returned to the lungs the
arterial blood as it came from them, and the aorta
must have carried back to the general system the
venous blood brought to the heart by the cava ; ex-
cepting only those portions of the arterial and venous
blood which must have flowed reciprocally from one
auricle into the other, and thus changed their respec-
tive situations.



Foramen Quale.

The subject was about two years and a half old.
The heart was nearly double the natural size, and
the foramen, or opening in the septum between the
auricles, was eight or nine lines in diameter. The
pulmonary artery was larger in proportion than the
aorta or the heart.

With this organization, the child lived to the age
above specified. His countenance was generally
rather livid ; and this colour was always much in-
creased by the least irregularity of respiration. His
nails were always livid. He sometimes appeared
placid, but more frequently in distress. He never
walked, and seldom, if ever, stood on his feet.
‘When sitting on the floor, he would sometimes push
himself about the room ; but this muscular exertion
always greatly affected his respiration. He attained
the size common to children of his age,and had gene-
rally a great appetite. For some weeks before death
his legs and feet were swelled.

Itis probable that the protraction of life depended
upon the mixture of the blood in the two auricles ; and
that they really were to be considered as one cavity,
in this case.

There seems reason to believe, that in adults of the

common structure, there is ne passage of blood from
one auricle to the other, when the foramen ovale
has remained open; because in several persons in
whom it was found by dissection to have remained
open, there were no appearances during life, that in-
dicated the presence of disoxygenated blood in the
aortic system. It is probable, that the small size
of the foramen ovale, the valvular structure which
generally exists there, and the complete occupation
of the left auricle by the blood flowing trom the pul-
monary veins, prevent the passage of blood from the
right auricle to the left, in such persons ; whereas, in
the case in question, the opening between the auricles
was very large indeed, and there was no appearance
of a valve about it.

~ Although it be admitted, that in adults with the
foramen ovale pervious, there is no transmission of
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blood from the right to the left auricle; there is every
reason to believe, that this transmission goes on
steadily in the feetus. To the arguments derived
from the structure and the nature of the case, it
may be added, that the pulmonary veins, in the
feetal state, carry to the left auricle a quantity of
blood, not sufficient to fill it; while the vene cavae
carry to the right auricle, not only the whole blood
of the body, but of the umbilical cord and pla-
centa: some of which must flow into the unfilled
left auricle, when the right auricle becomes fully dis-
tended.

"The question, how far the functions of the heart and
lungs are dependent upon the brain, is very impor-
tant, and has often been agitated with great zeal.
In favour of the opinion that the motions of the
heart are independent of the brain, may be stated
the numerous cases in which the brain has been de-
ficient in children, who have notwithstanding lived
the full period of utero-gestation, and even a short
time after birth, and have arrived at their full size,
with every appearance of perfect vigour and action
in the heart. In support of the doctrine, that the
action of the heart is immediately dependent upon
the brain, it may be observed, that no organ of the
body appears to be so much influenced by passions
and other mental affections as the heart. These
contradictory facts have occasioned this question to
be considered as undecided, if not incapable of solu-
tion; although Cruikshank and Bichat* have stated
circumstances very favourable to the opinion that
the motions of the heart are independent of the
brain.

This question seems now to be settled by the ex-
periments of Dr. Legallois, a physician of Paris,

* See Cruikshank’s Experiments on the Nerves and Spinal Marrow of living
Animals; London Philosophical T'ransactions for 1795. ‘The eighth experiment
has a particular relation to this subject. Bichat’s Researches, part 2, article 9.

The Abbe Fontana has considered this subject in his Treatise on the Venom
af the Viper, vol. il. page 194, English translation ; and also in some of his other
waorks.
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which prove, that in animals who have suffered de-
capitation, the action of the heart does not cease a8
an immediate consequence of the removal of the
head ; but its cessation is an indirect_effect, induced
by the suspension of respiration. That respiration
is immediately affected by decapitation, and depends
upon the influence of the brain transmitted through
the eighth pair of nerves. That the action of the
heart will continue a long time after decapitation,
if inflation of the lungs, or artificial respiration, be
performed; but, on the contrary, if the spinal mar-
row be destroyed, the action of the heart ceases irre-
coverably.

The inference from these experiments seems very
conclusive, that the Spinal Marrow, and not the
brain, is the source of the motions of the heart.

It appears also by some of the experiments, that
the power of motion in the frunk of the body, is de-
rived from the spinal marrow ; and that, when this
organ is partially destroyed, the parts which receive
nerves from the destroyed portion soon cease to live.
By particular management of the spiral marrow, one
part of the body can be preserved alive for some time
after the other parts are dead.

These experiments of Dr. Legallois commenced in
1806 or 1807, and were communicated to the Impe-
rial Institute of France,in 1811. 'The committee
of that body to whom they were referred, viz.
Messrs. Humboldt, Hallé, and Percy, reported that
the experiments had been repeated before them, at
three different meetings of several hours each; and
that, to allow themselves sufficient time for reflec-
tion, they suffered an interval of a week to take place
between the meetings. The committee believe these
experiments to have proved,

1st. That the principle upon which all the move-
ments of inspiration depend, has its seat about that
part of the medulla oblongata from which the nerves
of the eighth pair arise. s

2d. That the principle which animates each part of
the trunk of the body, is seated in that portion of the
spinal marrow from which the nerves of the part arise.

3. That the source of the life and strength of the
heart is also in the spinal marrow; not in any distinct
portion, but in the whole of it.
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4th. That the great sympathetic nerve is to be consi-
dered as ori%inatmg in the spinal marrow, and that the
particular character of this nerve is to place each of
the parts to which it is distributed under the immedi-
ate 1nfluence of the whole nervous power.

'The interesting memoir of Dr. Legallois is confirmed to a
certain degree by a communication of B. C. Brodie to
the Royal Society of London in 1810, in which are de-
tailed ‘many very interesting experiments which in-
duced the author to conclude,—

That the influence of the brain is not directly neces-
sary to the action of the heart ; and

"T'hat when the brain is injured or removed, the action
of the heart ceases, only because respiration is under its
influence ; and if, under these circumstances, respira-
tion is artificially produced, the circulation will still
continue.

These various experiments apply particularly to the cases
in which the brain is deficient. The effects of mental
agitations on the heart are likewise reconcilable to the
theory which arises out of them. ~But they throw no
light on the question why the motions of the heart are
so perfectly free from the influence of the will : and
although they seem to prove incontestibly that the mo-
tion of the heart is independent of the brain, it ought
1o be remembered that in certain diseased states of the
brain, where that organ appears to be compressed, the
action of the heart is often very irregular, and its con-
tractions less frequent than usual.

VOL. II. 11



SYSTEM OF ANATOMY.
PART VIIL

e N L R
OF THE ABDOMEN.

Tae lowermost of the two great cavities of the
trunk of the body is called .Zbdomen. The pelvis
may be considered as a chamber of this cavity, al-
though its structure is very different.

CHAPTER 1.

A GENERAL VIEW OF THE ABDOMEN AND PELVIS AND
THEIR CONTENTS, WITH AN ACCOUNT OF THE PE-
RITONEUM.

SECTION 1.
Of the Abdomen.

THIs great cavity occupies more than half of the
space enclosed by the ribs, and all the interior of the
trunk of the body below the thorax.

It is formed by the diaphragm, supported by the
lower ribs; by a portion of the spine ; by the vari-
ous muscles which occur between the lower margin of
the thorax and the upper margin of the ossa innomi-
nata: and by the ossa innominata, which contribute,

for the purpose, the costz of the ossa ilia, as well as
the pelvis.

|
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The general figure of this cavity partakes of the
figure of the lower part of the trunk of the body;
with these exceptions, that the diaphragm makes it
arched or vaulted above, that the spine and psoz
muscles, &c. are rather prominent on the posterior
surface, and that the lower part corresponds with the
cost® of the ossa ilia and with the pelvis.

To acquire a precise idea of this cavity, it is ne-
cessary first to study the bones concerned in its struc-
ture, in their natural situation in the skeleton ; and
then the muscles, which form so large a part of it.

The arrangement of the tendons of some of these
muscles, with a view to complete the cavity, is parti-
cularly interesting ; as that of the external oblique
where it forms the crural arch.* The ligaments of
the pelvis and the levatores ani muscles, as they also
contribute to the formation of the cavity, and have
an influence upon its figure, should likewise be at-
tended to.

In the walls of the cavity thus constructed, there
are many foramina by which the viscera and other
contained parts communicate externally; but few of
them pass directly into the cavity ; for like the tho-
rax, there are no vacuities in it exterior to the con-
tained organs.

Three of these ‘foramina are in the diaphragm.
One for the transmission of the aorta, another for the
vena cava, and a third for the cesophagus. Below,
there is an aperture at each of the crural arches, for
the transmission of the great femoral vessels 3 in each
of the ligamentous membranes, which close the fora-
" men thyroideum, for the obturator vessels and nerve ;
and at the sacro sciatic notches, for nerves and blood

vessels.
!

* See the account of this tendon, vol. i.in the description of the ¢ Obli-
quis Decendens Externus.”
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There are also two apertures at the bottom of the
pelvis, for the orifice of the rectum and of the ure-
thra. In the tendons of the external oblique muscles.
are two orifices, covered by the integuments, for the
spermatic cords ; and, in the feetal state, one for the
umblical cord. 3

The apertures in the tendons, and under their
edges, for the transmission of the spermatic cords,
and the blood vessels, &c. are not to be considered as
simple perforations made abruptly ; but the edges of
these foramina are formed by tendinous membranes
turned inwards and continued so as to compose a cy-
lindrical tube, which becomes gradually so thin that it
cannot be readily distinguished from the cellular mem-
brane with which it is connected.* The blood ves-
sels, &c. pass along this tube before they go through
the apertures.

It 1s evident from the comstruction of this cavity,
that it is essentially different from the thorax. It has
no power of spontaneous dilatation whatever : it yields
passively to the distention of the stomach and intes-
tines, during deglutition, and when air is extricated
from the aliment, &c.; but it is particularly calculated
for compressing its contents by the contraction of the
muscles which compose it. The diminution of its ca-
pacity, which is thus effected, not only takes place to
a great degree, but occasionally with great force.
The diaphragm and the abdominal muscles may be
considered in some measure as antagonists of each
other. When the diaphragm descends, if the abdo-
minal muscles are passive, they are distended by the
contents of the abdomen, which are forcibly pressed
from above : but if the abdominal muscles act at the
same time, an effort to diminish the cavity in every

* The student of anatomy, when engaged with this subject, will be

ﬁrati‘ﬁed by the examination of Mr. Astley Cooper’s plates relating to
ernie.
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direction takes place, and the contained parts are
compressed with more or less force according to the
exertion made. This will be very evident upon ex-
amining the situation of the diaphragm and of the ab-
dominal muscles. When their force is considered, it
will also be very obvious - that the various outlets of
the cavity are constructed most advantageously ; other-
wise hernia or protrusion of its contents would be a
daily occurrence.

The abdomen contains, 1st. 7he Stomach and the
whole Intestinal Tube, consisting of the small and
the great intestines.

2d. The JAssisting Chylopoietic Viscera,—the Li-
ver, the Pancreas and the Spleen.

3d. The Urinary Organs,—the Kidneys, the Ure-
ters, and the Bladder. To which should be added
‘the Glandulz Renales.

4th. The Organs of Generation in part: those of
the female sex being almost wholly included in the
pelvis; and those of the male being situated partly
within and partly without it.

5th. . The Peritoneum and its various pPocesses.
The Mesentery, Omentum, &c.

6th. /A portion of the Aorta, and almost the whole
of the. Inferior Cava, and their great ramifications :
with such of their branches as are appropriated to
the Viscera of the Abdomen and Pelvis.

7th. Those portionsof the Par Vagum and Inter-
costal Nerves which are appropriated to the cavity ;
and portions of some of the nerves destined to the
lower extremities.

8th. The lower part of the Thoracic Duct, or the
Great Trunk of the Absorbent System, with the large
branches that compose it, and the glands connected
with them : and also ,those absorbent vessels called
Lacteals, and their glands.

As the cavity of the abdomen has no natural divi-
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sions, anatomists have divided it by imaginary lines
into various regions, with a view to precision 1n t.h,en-
accounts of the situation of the different contained
parts. Thus,

They have, very generally, agreed to apply two
transverse lines to form three great divisions ; viz. the

Upper, Middle and Lower : and they have also agreed

that each of these divisions shall be subdivided into
three regions. :

The three regions of the uppermost division are .

defined with some precision. Fhose on each side,

. which are called the Right and Left Hypoehondriac
regions, occupy the spaces immediately within the
lower ribs and their cartilages; while the middle =
space, included within the margins of these cartilages,

and a line drawn from the lower edge of the thorax
on one side to that on the other, is denominated the
Epigastric region.

The boundaries of the regions below are less pres

cisely defined.

Many anatomists have fixed the two transverse lines

above mentioned at an arbitrary distance above and
below the umbilicus : some choosing for this purpose
two inches, and others a hand’s breadth. As these
distances will occupy different proportions of the ca-
vity in persons of different stature, other anatomists,

with a view to avoid this inconvenience, have pro-
posed to connect these lines with certain fixed points

of the skeleton.

It is of importance that the boundaries of these re-
gions should be fixed, and therefore the proposition
of Sabatier may be adopted ; viz. To draw the up-
per transverse line from the most inferior part of the
Jower margin of the thorax, on one side, to the cor-
responding part on the opposite side ; and the lower
transverse line from the uppermost part of the spine

s
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of one ilium to the same part of the other. These
lines will mark the three great divisions. If, then,
two parallel lines are drawn directly upwards, one
from each of ‘the superior anterior spinous processes
of the ilium until it touches the lower margin of the
thorax, they will divide each of the two lower divi-
sions of the abdomen into three regions. The centre
of the middle division is the umbilical, and on each
side of it is the right and left lumbar region. The
middle of the lower division is the hypogastric ; and
on each side of it the right and left iliac region.

It is true, that the three middle regions of the ab-
domen will be made very small by the vicinity of the
transverse lines to each other ; but the advantages de-

‘rived from a principle which is similar in its appli-
cation to all subjects, fully compensates for this incon-
venience.

There are therefore nine of these regions: viz.
The Epigastric and the two Hypochondriac : the Um-
bilical, and the two Lumbar: the Hypogastric, and
the two Iliac regions.®* And it should be added, that
the space immediately around the end of the sternum
is sometimes called the Scrobiculus Cordis ; and the
space immediately within the os pubis, the Regio
Pubis.

These different regions are generally occupied in
the following manner. The liver fills nearly the
whole of the right hypocondriac region, and extends
through the upper part of the epigastric region into
the left hypocondriac. The stomach occupies the
principal part of the epigastric region, and a conside-
rable portion of the left hypochondriac. The spleen
i1s also situated in the left hypochondriac region.

* It is to be observed that the lateral regfons of the middle and lower di-
visions of the abdomen ave named differently by different writers.
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That portion of the intestinal tube, which is compgsed
of smail intestines, is generally found in the umbilical,
the hypogastric, and the iliac regions ; and when the
bladder is empty, in the pelvis. But the duodenum,
or first of the small intestines, which proceeds imme-
diately from the stomach, is situated in the epigastrie
and umbilical regions. The great intestine com-
mences in or near the right iliac region, and ascequ
through the right lumbar to the right hypochondriac
region. It then crosses the abdomen, passing through
the lower part of the epigastric, or upper part of the
umbilical to the left lumbar region : from this it con-
tinues into the left iliac region, and curves in such a
manner that it finally arrives at the middle of the
upper part of the os sacrum, when it descends into
the pelvis, and, partaking of the curvature of the last
mentioned bone, continues to the termination of the
0s coccygis.

In the back part of the epigastric region, and very
low down in it, is situated the pancreas. The kid-
neys lie in the most posterior parts of the lumbar re-
gions, and from each of them is continued a tube or
duct, called Ureter, that passes into the pelvis to con-
vey the urine to the bladder. This viscus, in males,
is in contact with the last portion of the great intes-
tine called the Recfum, and with it occupies almost
all the cavity of the pelvis; while in females, the
uterus and its appendages are situated between this
intestine and the bladder.

In the posterior part of the abdomen, in contact
with the spine is the aorta. This great blood vessel
passes from the thorax between the crura of the dia-
phragm, and continues down the spine until it ap-
proaches towards the pelvis, when it divides into
two great branches called the #iac Arteries. FEach
of these great branches divides again, on the side
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of the pelvis, into two; viz. the Zzternal Iliac,
which passes under the crural arch to the thigh, and
the Internal Iliac, or Hypogastric, which descends
into the cavity of the pelvis.

Soon after the arrival of the aorta in the abdomen
it gives off two large branches. The first, which'is
called the Celiac, is distributed to the liver, the sto-
mach, and the spleen : the second, called the Swupe-
rior Mesenteric, is spent upon the intestines. Lower
down, in the abdomen, it also sends off a small branch
for the intestines, called Inferior Mesenteric. Be-
sides these vessels for the chylopoietic viscera, the
aorta sends off a large branch, called Zmulgent, to
each kidney.

The inferior or ascending vena cava is situated on
the right of the aorta, in front of the spine. It is
formed below by the union of the iliac veins, and in
its progress upwards, it receives the emulgent veins,
which correspond to the arteries of the kidneys ; but
it receives in its course no veins which correspond di-
rectly with the ceelic and mesenteric arteries. The
smaller veins, that answer to the branches of these
arteries, unite and form one large vein, which goes to
the liver, and is called (from the part of that viscus
at which it enters,) Vena Portarum. From the liver
three large veins pass into the vena cava, and deposit
there the blood of the vena portarum, after it has fur-
nished materials for the secretion of bile. The vena
cava, in its passage upwards, is in close contact with
the posterior thick edge of the liver: it often passes
along a deep groove in this edge, and sometimes it is
completely surrounded by the liver in its course.
The veins of the liver enter the vena cava at this
place, and of course they are not to be seen without
dissection. Immediately after leaving the liver, the
vena cava passes through an aperture in the tendi-

YOL. TI. 12
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nous centre of the diaphragm to unite itself to the
right auricle of the heart.

SECTION II.
Of the Peritoneum.

Tue abdomen, thus constructed and occupied, is
lined by a thin firm membrane called Peritoneum,
which is extremely smooth on its internal surface, and
is immediately connected with the cellular substance
exterior to it. 'This membrane adheres closely to the
anterior, lateral, and superior portions of the surface
of the abdomen ; and is extended from the posterior
surface so as to cover, more or less completely, the
viscera of the cavity. Those viscera which are in
close contact with the posterior surface of the abdo-
men, as some portions of the large intestine, are co-
vered only on their anterior surfaces, and are fixed in
their precise situation by the peritoneum ; which ex-
tends from them to the contiguous surface of the ca-
vity, and adheres where it is in contact, so as to pro-
duce this effect.

Other viscera, which are not in close contact, but
moveable to a distance from the posterior surface -of
the abdomen, are covered by this membrane, which is
extended to them from the surface ; and this extend-
ed portion forms an important part of the connexion
between the viscus and the cavity in which it lies.
This connecting part is called Mesentery, when it thus
passes to the swmall intestines; Mesocolon, when it
goes to the colon, one of the larger intestines; and
Ligoment, when it passes to some of the other vis-
cera.

The peritoneum is a complete but empty sac, which
is fixed in the abdomen anterior to the viscera. The
anterior portion of this sac forms the lining to the an-
terior and lateral parts of the surface of the abdomen:
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the posterior portion covers the viscera, and forms
the mesentery, mesocolon, and ligaments above de-
scribed.

It necessarily follows that the mesentery and the
other similar processes are mere plaits or folds of the
sac, which invests the viscera; and that they must
consist of two lamina ; and as the blood vessels, nerves,
and absorbents, are all posterior to the peritoneum,
they naturally pass between these lamina of the me-
sentery.

Some of the viscera are much more completely in-
vested with the peritoneum than others. The sto-
mach, liver, and spleen, are almost completely sur-
rounded by it; and it is said to form a coat for each
of these viscera. That portion of the smaller intes-
tinal tube, which is called jejunum and zlewm, and
the transverse portion of the large intestine, called
the arch of the colon, are invested by it in the same
way. But a considerable portion of the duodenum
and the pancreas is behind it. The lateral portions of
the colon are in close contact with the posterior sur-
face of the abdomen, and the peritoneum only covers
that portion of their surfaces which looks anteriorly
towards the cavity of the abdomen, and is not in con-
tact with its posterior surface.

The urinary organs are not much connected with
the peritoneum. The kidneys appear exterior to it,
and behind it: the bladder of urine is below it, and
has but a partial covering from it, on its upper por-
tion.

The peritoneum, which covers the stomach, is ex-
tended from the great curvature of that organ so as
to form a large membrane, which descends like an
apron before the intestines. This process of perito-
neum is composed of two lamina, so thin and delicate
as to resemble cellular membrane, which, after ex-
tending downwards to the lower part of the abdomen,
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are turned baekwards and upwards, and proceed in
that direction until they arrive at the colon, which
they enclose, and then continue to the back of the ab-
don:en, forming the mesocolon. The part of this pro-
cess which is between the stomach and the colon, is
called Epiploon or Omentum.

This extension of a membrane, from the surface of
a cavity, which it lines to the external surface of a
viscus in that cavity, is called, by some anatomists,
¢ reflection 3 and the technical term reflected mem-
brane is therefore applied to a membrane distributed
like the peritoneum.

It must be evident that this distribution of the pe-
ritoneum is very complex, and that it is not easy to
form an accurate conception of it from description,
but it can be readily understood by demonstration ;
therefore no further account of its arrangement will
now be attempted, but each of its processes will be
considered with the organs to which they are parti-
cularly subservient.

That portion of the peritoneum which lines the ab-
domen, and covers the viscera, is thin and delicate,
but very firm. It yields to detension, as in pregnan-
cy, ascites, &c. and again recovers its dimensions. It
was formerly thought to be composed of two lamina,
but this cannot be proved. The internal surface of
this membrane is very smooth, and highly polished ;
and from it exudes a liquor which is well calculated
for lubrication, and barely sufficient to keep the sur-
face moist during health; but sometimes it is very
abundant, and occasions the aforesaid disease—ascites.
This fluid appears to exude from the surface of the
peritoneum when it is compressed in a living animal,
or in one recently dead. It is probably effused from
the extremities of arteries, for an effusion takes place
when water is injected into these vessels.

The peritoneum abounds with absorbent vessels,
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and therefore possesses the power of absorption to a
great degree. This power may be inferred, not only
from the spontanecous removal of the fluid of ascites,
but if milk and water be introduced into the abdomen
of a living animal, through a puncture, it will also dis-
appear.

The blood vessels of the peritoneum are derived
from those which supply the neighbouring parts.
Nerves have not yet been traced into it, and it has lit-
tle or no sensibility.

This membrane supports the viscera of the abdo-
men in their proper situations: and also forms a sur-
face for them, and for the cavities which contain them,
so smooth and lubricated, that no injury can arise
from their friction.

The cellular substance, by which the peritoneum is
connected to the contiguous parts, is very different in
different places. It is very short indeed between this
membrane and the stomach and intestines, and also be-
tween it and the tendinous centre of the diaphragm.
Between the peritoneum and the muscles generally,
it is much longer. When it covers the kidneys and
the psoas muscles it is very lax and yielding. About
the kidneys a large quantity of adeps very commonly
collects in it. On the psoas muscle it yields with but
little resistance to the passage of pus, or any other ef-
fused fluid, as in the case of the psoas abscess.



CHAPTER II.

OF THE ESOPHAGUS, THE STOMACH, AND THE ‘IN~
TESTINES.

SECTION I.
Of the (Esophagus.

Tue (Esophagus is a muscular tube which passes
from the pharynx to the stomach, and is so intimately
connected with the stomach, that it will be advanta-
geous to the student to attend to its structure immedi-
ately before he engages in the examination of that
important organ.

The pharynx has been lately described* as com-
posed of a varied stratum of muscular fibres, lined by
a membrane which is continued from the internal sur-
face of the nose and mouth. From the pharynx the
@sophagus passes downwards between the trachea and
the vertebre. After the bifurcation of the trachea,
it proceeds in contact with the spine, between the la-
mina of the mediastinum, to the diaphragm, which it
passes through, and then terminates in the stomach.

The cesophagus is a flexible tube, which, when dis-
tended, is nearly cylindrical. It consists of a muscu-
lar coat externally, and an internal tunic evidently
continued from that of the pharynx. These coats are
connected by a cellular substance called the Nervous
Coat, which is remarkably loose, and allows them to
move considerably upon each other. The muscular
coat which is very distinguishable from that of the
pharynx, consists of two substantial strata of fibres ;

“ See page 37.
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the exterior of which is nearly longitudinal in its di-
rection, and the interior circular or transverse.

The internal coat of the esophagus, resembling
that of the fauces, is soft and spongy. It is covered
with a very delicate cuticle, which Haller supposed
to be too tender to confine the matter of variolous
pustules, as he had never found these extending into
the cesophagus. It is very vascular, and abounds
with the orifices of mucous follicles, from which is
eonstantly poured out the mucous that is’spread over
this surface. When the esophagus is not distended,
many longitudinal plaits are found in this membrane
by the contraction of the circular or transverse fibres
exterior to it. These plaits are calculated to admit
readily of the distension which is requisite in deglu-
tition. This tunic is continued from the lining mem-
brane of the pharynx above, and terminates below in
the villous coat of the stomach ; from which, however,
it is very different.

The blood vessels of the cesophagus come from
those which are in the vicinity. The nerves are de-
rived from the eighth pair. The lymphatic vessels
are very abundant.

In the neck, the cesophagus inclines rather to the
left of the middle line. As it proceeds down the
back between the lamina of the mediastinum, it pre-
serves the same course to the fourth dorsal vertebre,
when it assumes the middle portion and proceeds
downwards, with the aorta to its left, and the pericar-
dium before it. About the ninth dorsal vertebrae it
inclines again rather to the left, and somewhat forward,
to arrive at the aperture in the diaphragm through
which it passes.

Throughout this course it is connected by cellular
membrane to the contiguous parts ; and this investi-
ture of cellular membrane has been called its Exfer-
nal Coat.
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While the cesophagus is in the posterior mediasti-
num, it is in contact with several small absorbent
glands, especially when it first assumes a situation to
the right of the aorta. These glands were formerly
believed to be particularly connected with this tube,
but they are now considered as belonging to the ab-
sorbent system. They are sometimes greatly en-
larged.

SECTION II.
Of the Stomach.

THis most important organ which occasionally ex-
erts a powerful influence upon every part of the body,

appears very simple in its structure.
It is a large sac, which is so thin when much in-

flated, that at first view it seems membranous, but
upon examination is found to be composed of several
lamina or coats, each of a different structure. It is
of considerable length, but incurvated. It is much
larger at one extremity than the other, and changes
so gradually in this respect, that it would appear co-
nical if it were straight. It is not, however, strictly
conical, unless it is greatly distended ; for when mo-
derately distended, a transverse section is rather oval
than circular. It is therefore considered as having
two broad sides or surfaces, and two edges, which
- are the curvatures. It has been compared by the
anatomists of different nations to the wind sac of
the musical instrument called the bagpipe.* The
orifice in which the cesophagus terminates is at a
small distance from its largest extremity, and is
called Cardia. The orifice which communicates

* The student ought not to attempt to acquire an idea of the form of the
stomach without demonstration, for a view of one moment will be more ser-
viceable than a long description




Position of the Stemach. 97

with the intestines is at the termination of its small
incurvated cxtremity, and is called the Pylorus.

The two ends of the stomach being thus very dif-
ferent in size, are denominated the great and small
extremities. The two curved portions of the surface
are also called the great and small curvatures. The
two flat portions of the surface, or the broadsides, are
called the anterior and posterior surfaces.

The situation of the stomach in the abdomen is .
nearly transverse : it lies principally in the left hypo-
chondriac and epigastric regions, immediately below
the liver. The great extremity of the stomach is in
the left hypochondriac region, and the lesser extremi-
ty in the epigastric region, under the left lobe of the
liver. The upper orifice, or Cardia, is nearly oppo-
site to the body of the last dorsal vertebra ; and owing
to the curved form of the stomach, the other orifice,
or Pylorus, is situated at a small distance to the right
of that bone, and rather lower and more forward than
the cardia : both orifices being in the epigastric re-
gion. The position of the stomach is oblique in two
respects; it inclines in a small degree from above
downwards, from the left to the right ; and it also in-
clines downwards and forwards, from behind. Its two
orifices are situated obliquely with respect to each
other; for, if the stomach, when placed with its small
curvature upwards, were divided into two equal parts
by a vertical plane passing lengthways through it,
they would be found on different sides of the plane.

As the cesophagus terminates in the stomach imme-
mediately after it has passed through an aperture of
the diaphragm, it is evident that the stomach must be
somewhat fixed at that place ; but it is more movea-
ble at its other orifice ; for the extremity of the duo-
denum into which it is continued is moveable.

The stomach is connected to the concave surface

VOL. II. 13
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of the liver by the reflexion or continuation of the
peritoneum which forms the lesser omentum. This
membrane, after extending over each surface of the.
stomach, continues from its great curve m the form of
the large omentum, and connects it to different parts,
especially to the colon. There are likewise folds of
the peritoneum, as it passes from the diaphragm and
from the spleen to the stomach, which appear like li-
gaments. _

Notwithstanding these various connexions, the sto-
mach undergoes considerable changes in 1ts position.
When it is nearly empty, and the intestines are 1
the same situation, its broad surfaces are presented
forwards and backwards; but when it is distended,
these surfaces are presented obliquely upwards and
downwards, and the great curvature forwards. When
its anterior surface is presented upwards, its orifices
are considerably influenced in their direction, and the
esophagus forms an angle with the plane of the sto-
mach.

The stomach is composed of four dissimilar lamina,
which may be demonstrated by a simple process of
dissection.

There is first a coat or external covering continued
from the peritoneum : within this, and connected to
it by delicate cellular substance, is a coat or stratum
of muscular fibres : contiguous to these fibres, inter-
nally, is a layer of dense cellular substance, called a
nervous coat ; and last is the internal coat of the sto-
mach, called villous or fungous, from the structure of
its surface. %

The external or first coat of the stomach, as has
been already stated, is continued from the concave
surface of the liver to the lesser curve of the stomach
in two delicate lamina, which separate when they ap-
proach the stomach, and pass down, one on each side
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of ity adhering firmly to it in their course : at the op-
posite curve of the stomach they again unite to form
the great omentum. The stomach is therefore closely
invested by the peritoneum on every part of its sur-
face except two strips, one at the lesser and the other
at the greater curvature. These strips or uncovered
places are formed by the separation of the lamina
above mentioned, which includes a triangular space
bounded by the stomach and these two lamina. In
these triangular spaces, at each curvature of the sto-
mach, are situated the blood vessels which run along
the stomach in those directions, and also the glands
which belong to the absorbent vessels of this viscus.
The peculiar arrangement of the lamina at this place
is particularly calculated to permit the dilatation of
the stomach. When it is dilated, the lamina are in
close contact with its surface, and the blood vessels
being in the angle formed by the adhesion of the two
lamina to each other, are so likewise : when it con-
tracts, the blood vessels appear to recede from it, and
the lamina are then applied to each other.

Where the peritoneum thus forms a coat to the sto-
. mach, it is stronger and thicker than it is between
the liver and stomach. In a recent subject it is very
smooth and moist, but so thin that the muscular fibres,
blood vessels, &c. appear through it. If it is careful-
ly dissected from the muscular coat, it appears some-
what flocculent on that surface which adhered to the
muscular fibres. It seems to be most abundantly fur-
nished with serous vessels ; butit has been asserted
by Mascagni and Soemmering, that a large proportioa
of its texture consists of absorbent vessels. The cel-
lular substance which connects this to the muscular
coat appears no way different from ordinary cellular
membrane.

The Museular Coat of the stomach has been de-
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scribed very differently by respectable anatomists 3
some considering it as forming three strata or fibres,
and others but two. If the stomach and a portion of
the esophagus attached to it be moderately distended
with air, and the external coat carefully dissected
away, many longitudinal fibres will appear on every
part of it, that evidently proceed from the cesophagus :
these fibres are particularly numerous _and strong on
the lesser curvature of the stomach.—Beside thp lon-
gitudinal fibres there are many that bave a circular
direction, and these are particularly numerous towards
the small extremity ; but it has been doubted whether
there are any fibres in the muscular coat of the sto-
mach that go directly round it. The whole surface
of the stomach, when the peritoneal coat is removed,
appears at first view to be uniformly covered by mus-
cular fibres; but upon close examination, there are
interstices perceived, which are occupied with firm
cellular membrane.

In contact with the internal surface of the muscular
coat is the cellular stratum, which has been called the
Nervous Coat of the stomach. It is dense and firm,
of a whitish colour, resembling condensed cellular
membrane. It was considered as different from ordi-
nary cellular membrane ; but if air be insinuated into
its texture, by blowing between the muscular and vil-
lous coats, while it connects them to each other, it ex-
hibits the proper appearance of cellular substance.
It however adds greatly to the general strength of
the stomach, and the vessels which terminate in the
villous coat ramify in it.

The internal coat of the stomach in the dead sub-
Ject 1s commonly of a whitish colour, with a tinge of
red. Itis named villous, from its supposed resem-
blance to the surface of velvet. It has also been called
fungous, because the processes analogous to the villi
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are extremely short, and its surface has a granuolated
appearance ; differing in these respects from the in-
ternal surface of the intestines. It is continued from
the lining membrane of the cesophagus, but is very
different in its structure. Many very small vessels
seem to enter into its texture, which are derived from
branches that ramify in the nervous coat. It is sup-
posed by several anatomists of the highest authority,
to have a cuticle or epithelium ; and it is said that
such a membrane has been separated by disease. It
ought, however, to be remembered, that the structure
of the villous coat of the stomach and intestines, is es-
sentially different from the structure of the cuticle.
The internal coat of the stomach is generally found
covered, or spread over with mucous, which can be
readily scraped off. This mucous is certainly effused
upon it by secreting organs, and it has been supposed
that there were small glandular bodies exterior to the
villous coat, which furnished this secretion ; but the
existence of such bodies is very doubtful, as many
skilful anatomists have not met with any appearance
that could be taken for glands, except in a very few
instances, which would not be the case if those ap-
pearances had been natural. Pores, perhaps the ori-
fices of mucous follicles, and also of exhalent vessels,
are very numerous, but no proper glandular masses
are attached to them. Glands, as have been already
said, are found in the triangular spaces between the
lamina of the peritoneum at the great and small cur-
vatures of the stomach, but these evidently belong to
the absorbent system. Besides the mucous above
mentioned, a large quantity of a different liquor, the
proper Gastric Juice, or fluid of the stomach, is ef-
fused from its surface. It has been supposed that this
fluid is furnished by the small glandular bodies be-
lieved to exist between the coats of this erigin; but,
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admitting the existence of these glands, they are not
sufficiently numerous to produce so much (_)f it as is
found, and it is therefore probable that this fluid is
discharged from the orifices of exhalent vessels in the
internal surface.

Much information respecting the gastric liquor
has been obtained within a few years past by the

researches of physiologists, and they are generally
agreed that it 1s the principal agent in the effects
produced by the stomach upon alimentery substan-
ces. *

As the muscular coat of the stomach frequently va-
ries its dimensions, the villous and nervous coats,

which have no such power of contraction, cannot exX=
actly fit it. They therefore generally appear larger,

and of course are thrown into folds or ruge. These
folds are commonly in a longitudinal direction ; but at
the orifices of the stomach they are arranged in a ra-
diated manner, and sometimes they are observed in a
transverse direction. They depend upon the con-
traction of the muscular fibres, and disappear entirely
when the stomach is laid open and spread out.

At the lower orifice is a circular fold, which is 3

permanent, and constitutes the valve denominated Py-

* On this subject the student may consult with advantage.

M. Réaumur. In the Memoires of the Academy of Sciences for 1762.

Jobn Hunter. London Philosophical Transactions for 1772 ; and also his
observations on the Animal economy, 1786. !

Dr. Edward Stephens. Inaugural Thesis de Alimentorum Concoctione.
Edinburg, 1777.

The Abbe Spalanzani. Dissertations relative to Natural History, &c.
The first volume of the KEnglish translation contains the author’s disserta-
tions on digestion, and also the first paper of Mr. Hunter, and the Thesis
of Dr. Stevens, as well as an account of the experiments of Mr. Gosse of
Geneva.

In addition to these, there are several interesting essays in the French,
German, and Italian languages, a compilation of which is to be found in
Johnson’s ¢ History of the progress and present state of Animal Chemistry.”
See Vol. I. page 188.
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lorous. It appears like a circular septum with a large
foramen in its centre, or like a flat ring. The villous
and nervous coats of the stomach contribute to this,
merely by forming the circular fold or ruga; and
within this fold is a ring of musenlar fibres, evidently
connected with the circular fibres of the muscular
coat of the stomach, the diameter of which at this
place is not larger than that of an intestine : the fibres
of this ring seem a part of the muscular coat project-
ing into the cavity of the stomach and duodenum. If
a portion of the lesser extremity of the stomach and
the adjoining part of the duodenum be detached, and
laid open by a longitudinal incision, and then spread
out upon a board, the internal coat can be very easily
dissected from the muscular, and. the pylorous will
then appear like a ridge or narrow bundle of muscu-
lar fibres, which runs across the extended muscular
membrane. It is evident that when the parts are re-
placed so as to form a cylinder, this narrow fasciculous
will form a ring in it. Thus arranged, the circular
fibres can readily close the lower orifice of the sto-
mach.

The Pylorus separates the stomach from the intes-
tine duodenum ; and this separation is marked exteri-
orly by a small circular depression, which corresponds
exactly with the situation of the pylorous.

The arteries of the stomach are derived from the
Celiae, the first branch which the aorta sends off to
the viscera of the abdomen. This great artery, im-
mediately after it leaves the aorta, is divided into
three branches, which are distributed to the stomach,
the liver, and the spleen, and are called the Superior
Coronary ov Gastric, the Hepatic, and the Splenic.
Beside the first mentioned branch, which is distributed
principally to the neighbourhood of the cardia and to
the lesser curvature, the stomach receives a conside-
rable branch from the hepatic, which passes along the
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right portion of its great curvature, and has been
called the right gastro-epiploic, and another from
the spleen, which passes along the left portion of the
great curvature, and has been called the left gastro-
epiploic. In addition to these branches, the splenic
artery, before it enters the spleen, sends off several
small arteries to the great extremity of the stomach,
which are called vasa brevia.

These vasa brevia generally arise from the main
trunk of the splenic artery, but sometimes from its
branches.

The veins which receive the blood from these ar-
teries have similar names, and pursue corresponding
“courses backwards; but they terminate in the vena
portarum.

The absorbent vessels of the stomach are very nu-
merous and large : they pass to the glands which
are on the two curvatures, and from thence to the
thoracic duct. It is an important fact relative to
the history of digestion, that there are good reasons
for doubting whether chyle commonly passes through
them, notwithstanding their number and size.*

The nerves of the stomach are derived principal-
ly from the two great branches of the par vagum,
which accompany the cesophagus and are mostly spent
upon this organ. It also receives branches from se-
veral plexus, which are derived from the splanch-
nic portions of the intercostal nerves.

SECTION IIT.
Of the Intestines.

THE intestines form a continued .canal from the
pylorus to the anus, which is generally six times

" Sabatier, however, in one subject observed white lines on the stomach,
which he suspected to be lacteals. See his account of the absorbents of
the stomach.
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the length of the subject to which they belong. Al-
though' the different parts of this tube appear some-
what different from each other, they agree in their
general structure. The coats or lamina of which they
are composed, are much like those of the stomach,
but the peritoneum which forms their external coat
does not approach them in the same manner; nor is
it continued in the form of omentum from the whole
tube, there being only a certain portion of intestine,
viz. the colon, from which such a process of perito-
neum is continued.

The Muscular Coat, like that of the stomach, con-
sists of two strata, the exterior of which is composed
of longitudinal fibres, which adhere to the external
coat, and do not appear very strong. The other stra-
tum, consisting of circular or transverse fibres, is
stronger, as the fibres are more numerous. It is ob-
servable that they adhere to the longitudinal fibres:
and they seldom if ever form complete circles.

The cellular substance immediately within the mus-
eular fibres resembles the nervous coat of the stomach
in its firmness and density. It is likewise so arranged
as to form many circular ridges on its internal surface,
which support to a certain degree the permanent cir-
cular plaits of the internal coat, called valvule con-
niventes.

The inner surface of the internal coat has been
commonly compared to that of velvet, and the coat is
therefore called villous ; but there is certainly a con-
siderable difference between these surfaces; for if a
portion of the small intestine be inverted, and then
suspended in perfectly transparent water, in a clear
glass, and examined with a strong light, it will appear
like the external surface of the skin of a peach, on
which the down or hair-like processes are not so close
as those on velvet. On this surface, between the vil-

VOL, 11, 14
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li, there are many orifices of mucus follicles and of
exhaling vessels.* Exterior to the villous coat, many
very small glandular bodies are sometimes found,
which are called after their describers Glandule Brun-
neri and Peyeri. ;

The internal coat of the upper portion of the in-
terstitial tube is arranged so as to form a great num-
ber of transverse or circular folds or plaits, called
Valvulz Conniventes, which do not generally extend
round the intestine, but are segments of circles; they
are so near each other, that their internal edges,
which are very moveable, may be laid upon the folds
next to them, like tiles or shingles. It is evident that
this arrangement of the internal coat must add great-
ly to its length. This coat is extremely vascular, so
that in the dead subject it can be uniformly coloured
by a successful injection. The minute structure of it
has been the subject of very diligent inquiry. There
can be no doubt but that an immense number of ex-
haling and of absorbent vessels open upon it; but
there are many different opinions respecting the ter-
mination of one set of vessels and the commencement
of the other,

A very interesting account of the Villous Coat was
published in 1744, by Lieberkuhn, who was consi-
dered by his contemporaries as a most expert practical
anatomist, and was also very skilful in microscopical
examinations, for which he was particularly calculated,
as his natural powers of vision were uncommonly
strong. In his essay he refers to his preparations,
which were at Berlin, and which appear to have ex-

* It appears clearly, from the account of Lieberkuhn, that the orifices
or terminations of the arteries on the intestines, are distinct from the’
follicles ; for he forced injection from the arteries into the cavity of the
intestines, and found the follicles still filled with mucous. He then urged

:}l:e injection further, and filled the follicles, or forced the mycous out of
em.
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cited great surprise in the minds of the members of
the Academy of Sciences of Prussia, at a time when
one of the first anatomists of Europe, the celebrated
Meckel, was of their number.

According to this account, the internal surface of
the small intestines abounds with villi, and with the
orifices of follicles. These villi are about the fifth
part of a line in breadth. In each of them is a cavi-
ty filled with a soft spongy substance, which has one
or more orifices communicating with the intestines,
and from which also proceeds a lacteal vessel. On
the membrane which forms this cavity, bleod vessels
are most minutely ramified. This cavity he calls an
ampullula, and supposes it to constitute the principal
part of the villous. By injecting the arteries of the
intestine, he was able to pass a fluid through the am-
pullula into the cavity of the gut; he kept a stream
of air in this way passing through the ampullula until
it was nearly dry and stiff, and then laid it open with
a fine instrument. From the appearances which then
presented, he inferred that the cavity of the ampul-
lula was occupied with a spongy or cellular substance.
Around each villous he found a number of mucous
follicles, which often were filled with a tenacious mu-
cous : and distinct from these must be the exhalent
orifices, which discharged a fluid injected by the ar-
teries without passing through the mucous follicles.

Lieberkuhu died early, and left but one essay on this
subject, which was originally published in Holland, in
1744, but has been republished by the Academy of
Berlin, in their Memoirs; and also by Mr. John Shel-
don, of London.

This account of Lieberkuhn appears to have been
admitted by Haller : but it has been rigidly scruti-
nized by some of the anatomists of London, who were
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particulary 1nterested with the subjects as they had
paid great attention to the absorbent system, and were
very successful in the investigation of it. - *

The late Mr. Hewson, whose opinion is entitled to
the greatest respect, rejected the idea of the ampul-
lula, and believed that the villi are composed of net-
works of lacteals, as well as arteries and veins; al-
though he added that ¢ this is the only circumstance
concerning these parts in which he should differ from
this very acute observer.”* :

Mr. Sheldon agrees.with Lieberkuhn: but Mr.
Cruikshank asserts, that, ¢ in some hundred villi, he
has seen the lacteals originate by radiated branches,
whose orifices were distinct on the surface of the vil-
lus.” The villus being transparent, when the intes-
tine was immersed in water, these branches, filled with
chyle could be seen passing into the lacteal. Mr.
Cruikshank therefore supposes that Lieberkuhn was
mistaken, and that the spongy cavity, or ampullula,
was the common cellular membrane, connecting toge-
ther all the arteries, veins, nerves, and lacteals.

It seems probable, from Mr. Cruikshank’s state-
ment, that Dr. William Hunter held the same opinion
with himself. And there is also reason to believe that
Monro the second, who studied anatomy at Berlin,
held a different opinion from Lieberkuhn.

Mr. Fyfe, who has been much employed in the in-
vestigation of the absorbent system, and must be per-
fectly acquainted with the preparations of Monro, as-
serts that each laeteal takes its rise upon one of the
villi by numerous short radiated branches, and each
branch is furnished with an orifice for imbibing chyle.

Several of the late French writers adopt the opi-

* See Hewson’s Experimental Inquiries, vol. 2, page 171. ‘
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nion of Lieberkuhnj but his countryman Soemmer-
ing gives a different acecount of the subject. He says,
that, besides the blood vessels, each villus consists of
a fine net-work of absorbent vessels, whose orifices
may be distinctly recognized ; and that from six to
ten of these orifices are sometimes discovered.

Mascagni, who has published the most extensive
work upon the absorbent system that has yet appear-
ed, supposes Lieberkuhn to have been mistaken and
confirms the description of Hewson: but he also
agrees with Hewson in his opinion of the general ac-
curacy of Lieberkuhn. '

Notwithstanding their differences respecting the
origin of the lacteals, all these observers have agreed,
that the orifices which communicate with the lacteals
are on the villi ; and that these villi contain also very
fine ramifications of blood vessels. They have also
agreed, that the surface of the intestines in the inter-
vals of the villi seems occupied with the orifices of
ducts or of exhalent vessels.*

Division of the Intestines.

Although there is a considerable degree of unifor-
mity in the structure of the intestinal canal, different
parts of it are very distinguishable from each other by
their exterior appearance, by their size, their invest-
ments, and their position. J

The first division is into two great portions, which
are very different from each other in their diameter
and length, as well as their situation: the first portion
being much smaller in diameter, and near four times
the length of the other. i

“-On this subject the student will consult with advantage, Hewson's
Experimental Inquiries, vol. 2 ; Sheldon’s History of the Absorbent Sys-
tem, part 1st ; Cruikshank on the Anatomy of the Absorbing Vessels; and
the Historia Vasorum Lymphaticorum Corporis Humani, of Mascagni.
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These portions are therefore known by the names
of Great and Small Intestines, and the line of sepa-
ration between them is very strongly marked ; for they
do not gradually change into each other, but the alte-
ration in size and in exterior appearance is very ab.
rupt, and their communication 1s not perfectly direct.
A considerable portion of the Great Intestine is fixed
immoveably in the abdomen, while a large part of the
Small Intestine is very moveable. z

Each of these great portions of the intestinal tube
is subdivided into three parts. Thus, in the Small
Intestine, there is a piece at the commencement called
Duodenum, a great part of which has no coat from
the peritoneum, and is immoveably fixed in one situa-
tion 3 while @/l the remainder of the small intestine
has a uniform covering from the peritoneum, and is
very moveable. This last piece, notwithstanding its
exterior uniformity, is considered as forming two parts.
The uppermost two-fifths from one part, which is
called Jejunum : and the remainder is called Zleum.
The Great Intestine commences in the lower part of
the right side of the abdomen, and after proceeding
up that side, crosses over to the left, along which it
descends to the lower part again, when by a peculiar
flexure it proceeds to the centre of the posterior mar-
gin of the pelvis, from which it passes down to the
anus. A short portion of this intestine, which is
above its junction with the ileum, is called Cecum ;
the part which proceeds from this, round the abdo-
men, is called Colon ; and the portion which is in the
pelvis is called Rectum.

Of the Small Intestines.

Previous to the description of the small intestines,
it is necessary to observe, that the Mesocolon, or pro-
cess of the peritoneum connected to the transverse
portion of the colon, forms a kind of moveable and
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incomplete septum, which divides the abdomen into
an upper and lower apartment. Above this sep-
tum are the stomach, with the commencement of the
duodenum, the liver, and the spleen; below it, that
portion of the small intestine which is called jejunum
and ileum, makes its appearance. The portion of the
intestine which passes from the stomach to the jeju-
num, and is called Duodenum, is so much involved by
the mesocolon, that the greatest part of it cannot be
seen without dissecting the mesocolon from its connex-
ion with the back of the abdomen.—For the duode-
num proceeds backwards from the pylorus, and pass-
ing down behind the peritoneum, enters a vacant
space between the two lamina of the mesocolon ; it
proceeds for some distance in this space, and then
emerges on the lower side of the mesocolon. Here
the duodenum terminates, and the small intestine then
is invested by the peritoneum in such a manner as to
form the mesentery, which continues with it through-
out its whole course to the great intestine. This por-
tion of the intestine, although very uniform in its ex-
terior appearance, as has been observed before, is di-
vided into Jejunum and Ilewm : the jejunum being
the upper portion, which begins at the mesocolon
and the ileum the lower portion, which opens into the
great intestine. /

Of the Duodenum.

The length of this intestine is equal to the breadth
of twelve fingers, and hence its name. It is very dif-
ferent from the rest of the small intestine, not only as
respects its position and investment by the peritoneum,
but on account of its -connexion with the liver and
pancreas, by means of their excretory ducts, which
open into it. From this connexion with these glands,

probably, all the peculiarities of its position are to be
deduced.
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When the stomach is in its natural situationm, the
pylorus is at some distance from the back of the ab-
domen. The duodenum proceeds backwards from
this point, and passes near the neck of the gall-blad-
der, being here connected with the small omentum 3
it then curves downwards, and descends before the
right kidney, sometimes as low as the lower part of
it; then it curves again, and passes over to the left:
" after it has arrived at the left side of the spine, at the
second or third lumbar vertebra, it projects forwards
and downwards to form the jejunum. The only por-
tion of this intestine which is moveable, is that which
is in sight as it proceeds immediately from" the pylo-
rus, being about an inch and a half, or two inches in
length. The remainder is connected to the back of
the abdomen, and lies, between the two lamina of the
mesocolon. In its progress it passes before the aorta
and the vena cava, but the principal branch of the
vena portarum is before it. .

The duodenum is larger in diameter than any other
part of the small intestines, and has a stronger muscu-
lar coat. Its general situation admits of great dilata-
tion, and it has been called a second stomach. Its in-
ternal coat is strictly villous, in the anatomical sense of
the word ; and its folds, the valvulz conniventes, be-
gin at a small distance from the pylorus. The orifices
of many mucous ducts are to be seen on its surface.
It is supposed that some of these are the terminations
of ducts from the glands of Brunner, which some-
times appear in the villous coat, or very close to it
exteriorly ; being small flat bodies, with a -depression
in the centre, and a foramen in the depression. They
are sometimes very numerous at the upper extremity
of this intestine, and diminish gradually towards the
other ‘extremity.

The biliary and pancreatic ducts open posteriorly
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into the duodenum, rather above the middle of it.
The orifice of these ducts is generally surrounded by
a small tubercle, which is oblong, somewhat rounded
at one extremity, and pointed at the other. Some-
times this orifice is in a plait, like one of the valvul®
conniventes. Most commonly the two ducts unite
before they perforate the coat; so as to form but one
orifice ; and sometimes they open separately, but al-
ways very near to each other.

Absorbent vessels, which contain chyle, are found
on the duodenum.

The Jejunum and Ileum

Are situated in the abdomen very differently from
the duodenum. When the cavity is opened, and the
omentum raised, they are in full view; and every
portion of them, except the two extremities and the
parts near them, can readily be moved. This free-
dom of motion is owing to the manner in which they
are invested by the peritoneum ; or in the technical
language of anatomy, to the length of their mesente-
ry. They agree in their structure with the general
description of the small intestines, but their muscular
coat is rather weaker than that of the duodenum. The
valvul® conniventes are very numerous and large in
the upper part of the tube, or the jejunum; and gra-
dually diminish in number, until they finally disap-
pear in the lower part of the ileum. The villous
coat is in perfection in the jejunum, the villi being
more conspicuous there than in any other part of the
intestinal tube. ‘There are frequently found, exterior
to this coat, but intimately connected with it, many
small glandular bodies of a roundish form, which are
often clustered together at that part of the intestine
which corresponds with the interstice of the lamina
of the mesentery. They are called Peyer’s glands
VOL. IL 15
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after the anatomists who first described them; and are
supposed, like the glands of Brunner, to secrete mu-
cus. If a portion of the jejunum be inverted, and
moderately distended with air, these bodies appear
very distinetly in it, dispersed at small distances from
each other. 1In the ileum they appear in small clus-
ters, which often have the appearance of disease.

No natural line of separation for distinguishing the
jejunum and ileum from each other, is to be found;
but these names are still retained; and therefore a
rule laid down by Winslow is generally adopted, viz.
to name the first two-fifths of the tube jejunum, and
the remainder ileum. There are, however, some
important differences between these portions of the
intestine. .

In the jejunum, the valvul@ conniventes are so nu-
merous, that they lie in contact with each other, as
shingles on the roof of a house; in the ileum they
gradually diminish in number, and finally disappear.
In the jejunum, the villi are much stronger than they
are in the ileum.

It is very difficult to acquire a precise idea of the
arrangement of this part of the intestinal tube, while
it is in the abdomen, especially if it be much distend-
ed; but if it be separated at each extremity from the
intestine with which it is connected, and the mesente-
ry cut off from the back of the abdomen, and the
whole then spread out upon a flat surface, it will ap-
pear, as has been already said, that the intestine is ar-
ranged so as to form a semicircle, or large curve ; the
concavity of which is opposite to the back of the ab-
domen, while the convexity presents forward. It will
also appear, when thus placed upon a table, that the
intestine, while connected with the mesentery, is laid
into many folds. It has been supposed, that the mid-
dle portion of the mesentery, and the intestine con-
nected with if, is generally in the umbilical region
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and the two portions on the sides of it are in the
iliac regions ; but their situation in the abdomen va-
ries considerably at different times. When the vis-
cera of the pelvis are empty, a large portion of the
small intestine is in the pelvis; but when those vis-
cera are filled, the intestine is in the general cavity of
the abdomen.

The Mesentery

Is a process of the peritoneum, which is formed in
the manner of a plait or fold, and of course consists
of two lamina. These lamina proceed from the back
part of the abdomen, and are so near to each other,
that they compose one substantial process; having
cellular and adipose substance, blood vessels and
nerves, with absorbent or lacteal vessels and their
glands between them.

The form of this process, when it is separated from
the back, and the intestines are detached from it, is
somewhat semicircular : that portion of its margin or
edge which corresponds to the diameter of the semi-
“circle, is connected to the back of the abdomen, and
called the root of the mesentery; the edge, which is
the circumference of the semicircle, is connected with
the intestine. The edge connected with the back of
the abdomen is commenly about five or six inches in
length : the semicircular edge, instead of extending
fifteen or eighteen inches, the ordinary proportion, is
attached to a portion of intestine sometimes twenty-
four feet in length. The mesentery, on account of
this great difference between its diameter and circum-
ference, has been compared to the ruffle of a shirt
sleeve ; its roots being taken for the plaited edge of
the ruffle, and the circumference for its loose edge.
But the comparison is not precisely accurate ; for the
mesentery is not plaited at its root, but perfectly
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smooth, and free from every kind of fold. It begins
to enlarge towards its circumference, and enlarges to
that degree, that it falls into plaits or folds: precisely
such as would exist in a semicircular piece of mem-
brane about six inches in diameter, if a n_umber of
simple incisions, of about an inch and a half in length,
were made in a radiated direction from its circumfe-
rence, and if portions like a sextant or quadrant were
taken from a circular membrane three inches in dia-
meter, and united by their edges to these incisions,
so that their circumference might be continuous with
the circumference of the large semicircular piece. In
this case, the portions like quadrants or sextants
would assume a folded position like the edge of the
mesentery, while the middle of the semicircular piece
would preserve its regular form without folds; as is
the case with the mesentery at some distance within
its circumference. By many additions of this kind,
the circumference of a membrane, which was original-
ly a semicircle of five or six inches, may be extended P
so as to exceed greatly that of the mesentery. It
seems of course impossible to form an accurate model”
of the mesentery with a single piece of membrane or
paper; but it may be easily made with clay, or any ‘
ductile substance. A model of this kind must neces-
sarily be folded after the manner of the mesentery;
and its circumference, like the mesentery, would ap-
pear as if formed of portions of the circumference of
smaller circles united to each other.*

The root of the mesentery commences with the
jejunum on the lower side of the mesocolon, at the
left of .t_he spine, and extends downwards near to the
right iliac region ; crossing the spine obliquely.

* A model, upon the plan first mentioned, was invented by Dr. J. G. Ship-
pen. It has been proposed, I believe by Mr. Gavard, to make one with

a single piece of buckskin, of a semicircular form, by stretching it at the
circumference
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When it is examined in its natural situation, the peri-
toneum is found continued from the back of the abdo-
men to the intestine ; it then surrounds the intestine,
and continues from it to the back of the abdomen
again. There must therefore be two lamina of peri-
toneum in the mesentery, and there must be a small
portion of intestine answering to the interstice be-
tween these lamina, which is not covered by the pe-
ritoneum. The blood vessels, and absorbent or lac-
teals, pass most commodiously to the intestines between
these lamina ; for they are connected with large trunks
that lie on or near the spine, and the root of the me-
sentery commences there.

The glands connected with the lacteals or absorh-
ents are very conspicuous in the mesentery, and are
commonly called mesenteric glands. They are of dif-
ferent sizes, from more than half an inch to one or
two lines in diameter. They are very numerous, and
scattered irregularly, but are seldom observed very
near to the intestine. They are often enlarged in
consequence of disease, especially in children.

The nerves of the small intestines which are de-
rived principally from the superior mesenteric plexus,
are also to be found here.

The adipose matter between the lamina of the me-
sentery is very often in a large quantity, but varies,
in proportion to the general quantity of adeps in the
subject.

OF THE GREAT INTESTINES.

The Ccum and Colon

Are very different from the small intestines in
many respects. They are much larger in diameter.
Their external surface is marked by three longitudi-
nal bands of a light colour, which extend the greatest
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part of their length, and are placed nearly at equal
distances from each other. The spaces between these
bands are marked by transverse indentations, which
pass from one hand to the other at short but unequal
distances. At these indentations the coats of the in-
testine are pressed inwards, as if a fine thread had.
been drawn round it externally, while the spaces be-
tween them are full and tumid, and on this account
are called cells.

The great intestine, with these appearances, be-
gins, as has been already observed, in the right iliac
region, by a rounded end which rests on the fossa or
concave surface formed by the costa of the ileum
from this it is continued upwards in the right lumbar
region, anterior to the kidney, until it arrives near,
the liver, when it forms a curve, and passes directly
across the abdomen to the left side. In this course it
approaches so near to the under side of the liver, that"
it is often in contact with it, and with the gall bladder,
which, after death, tinges it with a yellow colour.
. On the left side it passes down the lumbar region, be-
fore the kidney, to the left iliac region; here it is
curved so as to resemble the Roman letter S, invert-
ed ; this curve generally carries it to the right side of
the spine, and then brings it back to the centre of the
sacrum. Here the intestine changes its course, and
passing into the pelvis, continues downward, in con-
tact with the sacrum and- coccygis, and partaking of
the curvature of those bones, until it terminates at
the anus, where it is connected with the sphincter
and levator ani muscles.

About two inches from the commencement of the
great intestine, the ileum opens into it laterally ; and
all that portion which is between its commencement
and the insertion of the ileum is termed Czcum, or
the blind intestine: that part of the great tube, which
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isincluded in its course from the insertion of the ileum
to the posterior part of the brim of the pelvis is called
Colon ; and the remainder, or the part which is con-
tained in the pelvis, is termed Rectum.

The Cazcum is nearly as wide as it is long ; it is
fixed in the right iliac fossa by the peritoneum, which
invests it so that the great body of the intestine pro-
jeets from the surface of the fossa covered by the pe-
ritoneum ; but a portion is in close contact with the
surface, and connected to it by cellular membrane.
Its external surface, covered by the peritoneum, is
marked by two of the bands or stripes before men-
tioned, which proceed on it lengthways. These bands
are in full view, but the third band is generally on
that part of! the intestine which rests on the iliac fossa,
and is therefore out of sight. At the rounded extre-
mity of the ezcum, situated anteriorly and internally,
is a small process resembling an earth-worm in form
and size : this is therefore called Appendicula Ver-
miformis. It is hollow and communicates with the
cavity of the c@cum at the place of junction; and
like the czcum, has its other extremity closed up.
It is composed of the same number of coats and has
the same structure as the great intestine: its length
varies from two to four inches.

The longitudinal bands above mentioned commence
at the junction of this appendix with the cz@cum, and
continue throughout the extent of the colon. They
appear to be formed by some of the longitudinal fibres
of the muscular coat, which are arranged close to each
other. These fibres seem to be shorter than the coats
of the intestine, and the interior coats adhere firmly
to them. Thus are produced the indentations and
cells ; for if the bands are divided transversely, the
indentations disappear, and the surface of the intes-
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tine becomes uniform. One of these bands is covered
by the mesocolon.

The circular or transverse fibres of the muscular
coat of the cecum and colon are very delicate, and
not numerous.

The internal coat differs materially from that of the
small intestifies, although at first view they seem to
resemble each other ; for if a portion of the ileum and
of the colon be inverted and suspended in water, no
villi can be seen with the naked eye on the internal
coat of the colon, while those of the ileum are very
visible. The glands exterior to this coat are larger
than those on the small intestines.

Instead of valvule conniventes, are the ridges made
by the indentations or depressions above described,
which separate the incomplete cells from each other.
These ridges differ essentially from the valvula con-
niventes, because all the coats of the intestine are con-
cerned in their formation, whereas the valvulz conni-
ventes are formed by the villous coat only s they also
project into the cavity of the intestine, while the val-
vule are laid on its surface. They pass only from
one longitudinal band to another, and, in consequence
of this, the cells are small, and the position of each
band is very evident when the intestine is laid open.

The communication of the ileum with the great
intestine has been already stated to be on the left
side of it, about two inches from its commencement.
The aperture is so constructed, that it is considered
as a valve, and is called the Valve of Bauhin, or of
Tulpius, after the anatomists who have described
it.* The appearance of the aperture is as follows:
If the czcum, with a small portion of the ileum and

& " Posthiup in }566 3 Vidus Vidius about 1569 ; Alberti in 1581 - and Varo
lius who died in 1575, each flay claims to the discovery of it. Bauhin’s
claims are in 1579.—Ep.
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of the colon, be separated from the other intestines,
and kept in an inflated state until it be so dry as to
preserve its form when opened, and then if the ca-
cum and colon be laid open opposite to the aperture
of the ileum; a large transverse ridge, resembling
some of the ridges or folds just described, will be seen
projecting into the cavity of the intestine. In the in-
ternal edge of this fold is a long slit or opening, which
forms the communication between the two intestines.
It is obvious that the form of this fold must be that of
a crescent; and that its two surfaces with the slit be-
tween them, must have the appearance of two lips,
which would readily permit a fluid or substance of
soft consistence to pass from the ileum into the great
intestines, but must impede, if not prevent, its pas-
sage back ; especially if the large intestines were dis-
tended, as then the lips would be pressed against each
other.

When the peritoneal coat is dissected from each of
the intestines at their place of junction, and this struc-

‘ture is then examined from without, it appears as if a
transverse or half circular indentation had been formed
by the villous coat of the great intestine, and that the
internal coat of the extremity of the ileum was pressed
into this indentation, and united to the internal coat
of the great intestine which formed it; while there
was a slit, both in the indentation and in the end of
the ileum, which formed a communication between the
cavity of the great intestine and the ileum. The lon-
gitudinal fibres of both intestines, as well as their ex-
ternal coats, seemed to be united, so as to form a com-
mon cover for them ; while the circular fibres were
blended in the two portions of the indentation which
form the lips of the orifice.

This orifice is, of course, transverse with respect
to the intestine. It has been observed, that there
was a difference in the thickness and strength of the

YOL. II. 16
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two lips or valves; that the lower valve was the
strongest, and appeared to have the largest propor-
tion of muscular fibres in its composition. At the ex-
tremities of the orifice, and near each end of the fold
or ridge, are tendinous fibres, which give strength to
the structure ; they are called the Retinacula of Mor-
gagni, as they were first described by that anatomist.

There is great reason for believing that this valve
cannot prevent the retrograde motion of the contents
of the intestines in all cases; for in some instances of
hernia and of colic, matter perfectly stercoraceous has
been vomited, and the probable inference from such a
state of the ejected matter is, that this matter has
been in the large intestines. It is also said, that sup-
positories and enemata have been discharged by vo-
miting. '

On the right and left sides of the abdomen, the
colon is in close contact with the posterior surface of
the cavity. The peritoneum, which covers this sur-
face, extends over the intestine also, and thus retains
it in its position. The great arch of the colon, which
is loose and moves far from the back of the abdomen,
is invested by the two lamina of the omentum, which,
after surrounding it, unite again and form the meso-
colon. Connected with the exterior surface of the
colon are many processes, composed of adipose mem-
brane, varying in length from half an inch to an inch
and a half: these appear to be of the nature of the
omentum, and are therefore generally denominated
Appendices Epiploice.

The Rectum.

After forming the sigmoid flexure, the colon termi-
nates ; and the rectum begins opposite to the lower
surface of the last lumbar vertebra, and nearly in con-
tact with it ; from this it proceeds downwards, form-
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ing a curve like the sacrum, until it terminates at the
anus, where it is invested with the muscles called the
sphincter, and levator ani. It is called rectum, be-
cause in this course it is supposed not to incline to ei-
ther side ; but it is often found on one side of the
middle line.*

This intestine being in contact with the posterior
surface of the pelvis, is covered, on its anterior sur-
face only, by the peritoneum which lines the poste-
rior surface of the pelvis ; and it is fixed in this situ-
ation by the peritoneum, as the colon is on the right
and left sides of the abdomen, but more loosely; and
therefore the term Mesorectum has sometimes been
applied to that portion of the peritoneum which is
analogous to the mesentery and mesocolon. The peri-
toneum does not extend to the end of the rectum ; for
it is reflected at the lower part of the pelvis from the
rectum to the bladder, or uterus, and does not line
the bottom of the pelvis ; so that the lower part of
this intestine, as well as of the other viscera of the
pelvis, is below the peritoneum, and not connected
with it.

The muscular coat of the rectum is much thicker
and stronger than that of any other intestine. The
strata of longitudinal and circular fibres which com-
pose it are very distinct from each other. The longi-
tudinal fibres are most numerous, and terminate at
the insertion of the fibres of the levator ani muscle.

The lower circular fibres are intimately connected
with the sphincter ani.

The internal coat is very vascular, but the villous
structure is not apparent. ~ Mucous follicles are also
very numerous ; and there are likewise some distinct
glandular bodies exterior to this coat, which vary in
size in different subjects.

* Morgagni and Haller supposed it to be commonly on the left of the mid-
dle Tine : and Sabatier on the right,
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The quantity of mucous discharged from the rec~
tum in certain cases of disease, is sometimes Very
great. The internal coat, in consequence of the con-
traction of the circular fibres exterior to 1t, some-
times forms longitudinal folds, which have been called
its columns ; these often disappear when the intestine
is opened lengthways and spread out. By the con-
traction of the longitudinal fibres, the internal coat is
often thrown into folds or doublings, that must assume
a transverse or circular direction ; they occasionally
pass down through the sphincter, and form the pro-
lapsus ani. The rectum is most plentifully supplied
with blood vessels, to be described hereafter ; and it
may be observed, that, on the lower part of the inter-
nal coat, the veins are particularly numerous.

The internal coat of the rectum terminates abrupt-
ly just within the anus, and is united to a production
of the skin, which, like the covering of the lips, is
very delicate and vascular, and has an epithelium, or
very thin cuticle, spread over it. The levator and
sphincter ani muscles, with which the termination of
the rectum is invested, are described in the first vo-
lume.

The Absorbents of the Intestines are commonly de-
nominated Lacteals.* ‘They originate on the internal
surfaces of these viscera, as has been already described.
After passing through the lymphatic glands, which
are so numerous on the mesentery, they generally
upite and form one of the great trunks which compose
the thoracic duct. It is asserted, that some of the
absorbent vessels of the lower intestines unite to the
lymphatics of the loins. f

The Nerves of the Intestines are principally de-

* The Lacteals were first observed by Erasistratus and Herophilus, of the
school of Alexandria, during the reign of the Ptolemies ; and subsequently

by Aselli, of Pavia, in 1622, the knowledge of them having b lost for
]gOO years,—En. c B R Basil:
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rived from the intercostals, or great sympathetics.

- From each of these nerves, while they are in the tho-
rax, an important branch, called the ramus splanchni-
eus, arises. These splanchnic branches pass through
the diaphragm, and are the chief contributers to the
ganglions and plexuses formed in the abdomen. A
plexus, derived from this source surrounds the supe-
rior mesenteric artery, and another the inferior me-
senteric ; and from these proceeds the nerves of the
intestines.

The Omentum

Requires a separate description, although several
eircumstances connected with its structure have been
already noticed. It often varies in its position ; but
when it is rendered firm by a quantity of adipose
matter, it is spread over the intestines like an apron,
extending from the lower edge, or great curvature of
the stomach, towards the bottom of the abdomen.

As has been already said, it is an extension of the
peritoneum, in two lamina, from the concave surface
of the liver to the lesser curvature of the stomach ;
and these lamina, after surrounding the stomach, come
in contact with each other near its great curvature.
From this portion of the stomach, from the commence-
ment of the duodenum, and also from the spleen, the
-Omentum, composed of two lamina, descends over
the colon and the small intestines more or less low
into the abdomen ; it is then folded backwards.and
upwards, and is continued until it meets the great
arch in the colon : here the lamina again separate and
enclose that portion of the intestine, on the posterior
side of which they again approach each other, and
form a membrane like the mesentery, of two lamina,
which passes from the concave or posterior surface of
the colon to the back of the abdomen, where it is con-
tinued into the membrane which lines that surface.
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This last portion is the Mesocolon : the portion be-
tween the liver and stomach is called the Omentum of
Winslow, or the lesser omentum ; and the great por-
tion between the stomach and colon is called the Great
Omentum, or the omentum gastro colicum. There is
also a process of peritoneum continued from that por-
tion of the colon which is on the right side of the ab-
domen, and from the czcum, which extends to some
distance ; it is formed of two lamina, that compose a
cavity of an angular form. This has'been called the
Omentum Colicum.

The great and small omentum, with a portion of
the peritoneum on the back of the abdomen, form a
sac, which encloses a distinct cavity in the abdomen.
The anterior part of this sac is composed of two la-
mina, and between these lamina are the stomach and
the great arch of the colon. This cavity, formed by
‘the two omenta, communicates with the general cavi-
ty of the abdomen by a foramen of a semicircular
form, called the Foramen of Winslow, which is be-
hind the great cord of the vessels that go to the liver.

The omentum is so delicate in structure, that when
free from fat, it is very liable to laceration, merely by
adhering to the fingers, if they are dry. Winslow
therefore advised that some unctuous substance should
be rubbed on the hands, before they were applied
to 1t.

The appearance of the great omentum is very dif-
ferent in different persons. - In the emaciated, it ap-
pears like a delicate transparent membrane : in the
corpulent, it is like a broad mass of adeps, which some-
times is very thick. When it is thus loaded with
adeps, it is most commonly spread over the small in-
testines : when it is free from fat, it is often com-
pressed together, so as to form a small mass near the
arch of the colon, on the left side.

The principal blood vessels of the omentum are de-
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rived from those of the stomach, and are called gastro
epiploic arteries and veins.

The use of this membrane in the animal economy
has not been ascertained with certainty. It seems
probable that one of its principle object is to protect
the small intestines, and lessen the friction consequent
upon their motion ; but it has been supposed to an-
swer several other important purposes.*

* See Halleri Elementa Physiologie, vol. vi. page 381.
Cavard. Traite de Splanchnologie, page 350.
Dr. James Rush’s Inquiry into the use of the Omentum,



’

CHAPTER III.

OF THE LIVER, THE PANCREAS, AND THE SPLEEN.
SECTION I.
Of the Liver.

Turs largest viscus of the abdomen, when in a
healthy condition, is of a reddish- brown colour. If
it is taken out of the subject, and laid on a flat sur-
face, it is flat, but in the abdomen it is convex and
concave.

It is situated in the right hypochondriac region,
which it occupies entirely ; and extends through the
upper portion of the epigastric into the left hypochon-
driac region. Being placed immediately under. the
diaphragm, and in close contact with it, as well as with
the inner surface of the right hypochondriac region,
it partakes of their form, and is convex above and
concave below. When thus situated, it is of an irre-
gular figure, between the circular and the oval, but it
is broader at the right extremity than at the left, and
very irregular in thickness. The edge or margin
which is in contact with the posterior part of the right
hypochondriac region, is very thick. It gradually be-
comes thinner towards the left, and also towards the
front; so that the right margin, and a large portion
of the posterior margin, is very thick, while the left
and the anterior margin is thin.

The upper convex surface of the liver, when in its
natural situation, is smooth : the lower concave sur-
face is marked by several grooves or fissures and
eminences. One of these, called the Umbilical or
the great fissure, commences at a notch in the ante-



Lobes and Fissures of the Liver. 129

rior edge of the liver, to the left of the middle, and
continues to the posterior edge. At the commence-
ment of this fissure the umbilical ligament enters;
and at the termination, or near it, the vena cava is
situated. Opposite to this fissure, on the upper or
convex surface, is a ligament passing from the dia-
phragm to the liver, which is called the falciform.
The fissure and the ligament divide the liver into its
two great lobes, the Right and Left.

Another great fissure, called the fransverse or
principal, commences in the right lobe and extends
to the left, crossing the first mentioned fissure at right
angles, and extending a very short distance beyond
it. It is very deep, and rather nearer to the poste-
rior than the anterior edge of the liver. In this fis-
sure, near to its right extremity, the great vein, called
vena portarum, and the hepatic artery enter, and the
excretory duct of the liver, commonly called the he-
patic dact, comes out. About the middle of the fis-
sure are two prominences, one on each side; these
were called the portz, or gates of the liver, and hence
the great vein was called vena portarum. This vein
has two very large rectangular branches, which consti-
tute what is called the sinus of the vena portarum,
and they occupy the principal extent of the fissure.

The liver is in close contact with the vena cava
behind ; and there is either a groove in it for the pas-
sage of the vein, or this great vessel is completely en-
closed by it. There is also an excavation on the
lower surface of the liver, which is occupied by a por-
tion of the gall bladder.

Besides the great lobes above mentioned, there are
also two or three prominent parts on the concave sur-
face, which are denominated lobes. One of these,
called Lobulus Spigelii, is oblong, with two sides,
and an angle continued along its whole length, which
extends from the transverse fissure to the posterior

VOL, II. 17
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margin of the liver. It is situated between the pos-
terior part of the transverse fissure, or ductus veno-
sus, and the vena cava. }

The anterior extremity of this lobe, which forms
one of the margins of the transverse fissure, 15 some-
what bifurcated, and has been called lobulus caudatus.
The largest portion of the bifurcated end forms a pro-
cess like a papilla, and is one of the porte. 1

Between the umbilical fissure and the depression
for the gall bladder is a protuberant space, which
varies from an inch and a quarter to two inches in
breadth. This has also been called a lobe, Lobulus
Quartus or Anonymous, its posterior point opposite
the papilla of the lobulus spigelii forms the other por-
ta of the liver.

The peritoneum is extended from the surface of
the abdomen to the surface of the liver, in such man-
ner as to cover it, and to form ligaments, which have
a great effect in retaining it in its proper situation.
The whole posterior edge of the liver is in contact
with the back of the abdomen. The peritoneum
above the liver is reflected to the upper surface of it
and the peritoneum below it to the lower surface; so
that two lamina of the peritoneum pass from the lower
part of the diaphragm at the back of the abdomen to
the posterior edge of the liver. These processes of
the peritoneum are considered as forming two liga-
ments, which are called the right and left lateral li-
gaments. A portion of the posterior surface of the
liver, uncovered by the peritoneum, is often in con-
tact with a portion of the tendon of the diaphragm,
also uncovered by peritoneum : around this place of
contact, the peritoneum is extended from the dia-
phragm to the liver, and thus forms what has been
called the coronary ligament of the liver.

The peritoneum of the right side of the diaphragm,
and of the abdominal muscles, as far down as the um-




Mode of supporting the Liver. . 131

bilicus, is extended to the liver, and joins it on the
convex surface immediately opposite to the umbilical
fissure. ‘The peritoneum from the left side of these
parts does the same; and as these reflexions of the
peritoneum are continued from so low a part as the
umbilicus, they are extended not only to the convex
surface of the liver, but also to the great notch, and
along the umbilical fissure.

From the umbilicus proceeds a round cord-like li-
gament, which in the feetal state was a vein, that
passes to the great fissure of the liver, and along it.
The process of the peritoneum above mentioned is
so:connected with this cord, that it encloses it in its
lower edge, and the whole is called the falciform li-
gament of the liver. The cord, when named sepa-
rately, is the umbilical or the round ligament; and
the membrane or lamina of the peritoneum forms the
suspensory ligament. Besides these, the peritoneum
on the lower side of the liver is so arranged, that it
not only extends to the stomach, but to the duodenum
and the colon.

By these ligaments the position of the liver must
be fixed to a great degree; and there is one additional
connexion, which must have a great effect in retain-
ing it in its proper situation. The vena cava receives
two or three great veins from the liver, at the place
where it is in contact with the posterior edge of that
viscus : these veins of course pass directly from the
substance of the liver into the cava, and connect it to
that vessel. As the cava is supported by the heart,
and also by the diaphragm, it must afford a considera-
ble support to the liver.

When the stomach and intestines are distended,
they must also contribute in a considerable degree to
the support of the liver.

The liver has a strong tendency, when we are erect,
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to change its situation ; and some considerable support
is necessary to counteract this tendency. It yvoulfl
move to the right, when we lie on the r'lg‘_lt Slde: if
it were not in contact with the ribs; and it mclmes to
the left, for want of such support, when we lie on the
left side. N

It has been computed, that the liver descends about
two inches, when the position of the subject 1s changed
from the horizontal to the erect. Asit is in contact
with the diaphragm, it is obvious that it must be in-
fluenced by the motions of that muscle, and that it
must descend when the diaphragm contracts.

The liver is composed- of a substance which has
some firmness of consistence, although it is yielding ;
and is also somewhat brittle or friable.* When cut
into, the sections of many tubes, or vessels of different
diameters, appear on the cut surface. When the tex-
ture of this substance is more closely examined, it ap-
pears somewhat granulated, or composed of very small
bodies, which were called acini by the anatomists who
first described them. The whole substance is enclosed
by the peritoneum, which is extended to it from the
surface of the abdomen in the manner that has been
already described. It has also a proper coat or cap-
sule ; and on the posterior edge, where the lamina of
the lateral ligaments pass from the diaphragm to the
liver, at some distance from each other, a portion of
the liver, covered by this coat and by cellular sub-
stance, is in contact with the diaphragm. The same
thing occurs likewise at the coronary ligament.}

The liver holds the first place among the glands of

* It has been fractured in the living body by external violence.

+ Many anatomists deny the existence of this coat; but if one of the la-
mina of the ligaments be carefully peeled off from the surface of a liver
which is slightiy affected by putrefaction, it will be apparent, although very
thin. It was described by M. Laennec, in Le Journal de Medicine for 1803.
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the body for size, but it is still more remarkable for
some other circumstances in its economy. In addition
to an artery, which passes to it as arteries do to other
glands, there is a large vein which also enters it as an
artery; and after ramifying thoughout the liver, com-
municates, as does the artery, with other veins, which
carry the blood from this gland into the vena cava and
the general circulation. There are therefore three
species of blood vessels in the liver; and with these
are found the vessels which carry out of the gland the
fluid secreted by it, or the bile.

The artery of the liver is denominated the Hepatie
Artery. 'The vein which goes to the liver is called
the Vena Portarum, from the place at which it en-
ters. The veins which carry to the vena cava the
blood brought to the liver by the hepatic artery and
the vena portarum, are called the Hepatic Veins ;
and the duct through which the bile flows out of the
liver, is called the Hepatic Duct. Three of these
vessels, the Hepatic Artery, the Vena Portarum, and
the Hepatic Duct, enter the liver at the great fissure,
at the spot where the prominences exist called the
portz ; hence the name vena portarum was applied
to the vein.

These vessels ramify in the manner presently to be
described ; and it is ascertained by minute anatomical
investigation, that the liver is entirely composed of
the ramifications of these vessels and of the hepatic
veins, with absorbent vessels and nerves, which are
connected together by cellular membrane.

It has been already observed, that the first great
branch sent off by the aorta in the abdomen, the Ce-
liae, divides into three branches, which go respective-
ly to the stomach, the liver, and the spleen.

The Hepatic is generally the largest of these
branches. In its progress towards the liver it sends
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off an artery to the stomach, called the gastrica dex-
tra. At the great fissure it divides into two branches:
the right branch, which supplies the right lobe of the
liver, is of course the largest. This branch sends off
ene to the gall-bladder, which is called the cystic ar-
tery; and also some smaller branches: it passes under
the hepatic duct, and ramifies through the great lobe
of the liver. The left branch is distributed through
the left lobe of the viscus. It can be proved by in-
jection, that the hepatic artery communicates not only
with the hepatic veins, but with the biliary duct, and
the vena portarum also. It has been disputed whe-
ther the size of this artery is greater than would be
requisite for the nourishment and animation of the
liver. ,

The Vena Portarum, the great peculiarity of the
liver, originates from all the chylopoetic viscera ex-
cept the hiver, and is of course formed by the union
of the veins which correspond to all the branches of
the ceeliac and mesenteric arteries, as they are distri-
buted to the stomach and intestines, the spleen, the
pancreas, and the omentum. The veins from the in-
testines generally form two great trunks, which are
denominated the greater and lesser mesenteric veins.
The great mesenteric vein is situated to the right,
and rather before the mesenteric artery.—After it has
approached the origin of the artery, it separates from
it, and passes behind the pancreas: at this place, nearly
in front of the spine, it is joined by the great vein of
the spleen, which forms almost a right angle with ity
and these constitute the great trunk of the vena por-
tarum. The lesser mesenteric vein, which corresponds
to the inferior mesenteric artery, and brings blood
from the pelvis and from the left part of the colon,
becomes finally a large vessel, and commonly unites
with the splenic about an inch and a half before its
junction with the superior mesenseric vein. The vena



Vena Portarum.— Hepatic Duct. 135

portarum, thus formed, proceeds towards the liver, in-
clining to the right, and is generally about three inches
in length : in its course it sometimes receives small
veins, which in other cases pass to its splenic and me-
senteric branches. When it has arrived at the great
transverse sinus of the liver, it divides into two large
branches, each of which forms nearly a right angle
with it. Their size is so great, that, when distended
with injection, they appear like an independent vessel,
into which the vena portarum enters; and on this ac-
count they are called the Great Sinus of the vena
portarum. They do not adhere firmly to the glandu-
lar substance of the liver, but are united to it by cel-
lular membrane. The right branch is the widest and
shortest. It generally divides into three branches ;
an anterior, a posterior, and a lateral branch ; which
ramify minutely, and extend themselves in the right
lobe. The left branch is much longer, and conti-
nues to the extent of the transverse fissure. Near its
termination it is joined by the umbilical ligament,
which has been already mentioned. This branch is
generally in contact with a branch of the hepatic ar-
tery, and of the hepatic duct ; and ramifies, like the
right branch, into the contiguous parts of the liver.

The Hepatic or excretory duct originates, by very
small vessels, from the acini or corpuscles of which
the liver is composed, and into which the minute ra-
mifications of the vena portarum and hepatic artery
extend. ‘They accompany these vessels, increasing
as they increase, although the fluid they contain moves
in an opposite direction; and two large branches
which they ultimately form are situated at the portae
of the liver, in contact with the great branches of the
vena portarum and the hepatic artery.

These three vessels are in contact with each other



136  Hepatic Veins.—Nerves of the Liver.

before they enter the liver. The biliary duet is an-
terior, the vena portarum posterior, and. the artery to
the left of them. They are accompanied by nerves
and lymphatic vessels, and are surrounded by a consi-
derable quantity of cellular substance, and thus ar-
ranged are partially covered with peritoneum. The
cellular substance which invests them continues with
them into the liver, and is more particularly connect-
ed with the vena portarum. It is called Glisson’s
Capsule, and was supposed to have some contractile
power, which assisted the circulation of the vena por-
tarum ; but that idea is now altogether abandoned.
The hepatic veins, which receive the blood of the he-
patic artery and the vena portarum, open into the an-
terior part of the vena cava, where it is in contaet
with the liver. Generally there are three of these
veins, but sometimes there are only two; in which
case one of them is formed by two others, which unite
immediately before they open into the vena cava. It
is to be observed, that the various branches of these
veins do not accompany those branches of the vena
portarum or hepatic artery to which they correspond,
but form very large angles with them. This is pre-
bably owing merely to their termination in a part so
distant from that in which the artery and the vena
portarum originate ; but it is very different from what
occurs in other glands.

The Nerves of the Liver are derived from the se-
milunar ganglions of the splanchnic nerves. From
these many nerves proceed, which form a net-work
denominated the solar plexus. From this plexus
many threads are sent off, which form a net-work that
is divided into the right and left hepatic plexus.
These plexuses surround the hepatic artery and the
vena portarum, and accompany them in their rami-
cations throughout the liver, being enclosed by Glis-
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son’s capsule. 'They receive some threads from the
stomachic plexus, formed by the par vagum. Al-
though the number of nervous fibres is very conside-
rable, their bulk, compared with that of the liver, is
very small.

The Lymphatics of the Liver are extremely nu-
merous 3 and those in that portion of the peritoneum
which invests the liver may easily be rendered con-
spicuous : for by pressure the injected fluid can be
forced from the trunks and large branches into the
small ramifications, in opposition to the valves. When
all the surface is injected in this manner, it has the
colour of the substance injected ; as is the case with
parts which are very vascular, when the blood vessels
are injected.

The deep-seated lymphatics are also very nume-
rous in the liver, and communicate freely with the su-
perficial.

The superficial lymphatics which are on the upper
surface, proceed through the diaphragm into the tho-
rax in their course to the thoracic duct. Those which
are deep-seated emerge from the liver at the porte,
where the great vessels enter, and unite with the tho-
racic duct in the abdomen, after passing through seve-
ral glands. The lymphatics of the lower surface
unite with the deep-seated.

The glandular or parenchymatous substance of the
liver is of a reddish-brown colour, and moderately
firm consistence. When it is cut into, the cut surface
exhibits the sections of the branches of the different
blood vessels above mentioned, and of the excretory
ducts. These vessels are often distinguishable from
each other. The section of the biliary duct appears
the thickest ; that of the artery next ; the vena por-
tarum is next in order ; and, last of all, the vena he-
paticee. '
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The branches of the vena portarum are surrounded
by cellular substance, or Glisson’s capsule ; and there-
fore adhere less to the substance of the liver than the
branches of the hepatic veins. The sections of the
hepatic ducts have often bile in them, and are there-
fore termed pori biliarii. The branches of the arte-
ry are also very distinguishable. T

When the internal substance of the liver is brought
into view, and examined accurately, it appears to be
formed of small bodies, or acini, which are distinguish-
able from each other. If the liver happens to be torn
or lacerated, the lacerated surfaces are rough and 1r-
regular, owing to the separation of these acini from
each other.
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