
























































































































































































































































Y R THE LIGAMENTS. :

A fifth class comprehends such ligaments as supply the
place of bones ; as the ligaments which fll up the foramina
obturatorid; and those between the bones of the forearm, and
leg. : <

A sith class includes those ligaments which are situated
within the joints, for the sake of additional security, mode-
rating, and regulating their movements ; as the round liga-

ment of the Aip joint and the crucial ligament of the knee
joint.

CARTILAGES.

Cartilage is a white, elastic, glistening substance, usnally
attached to articulating surfaces of bones, and in common
language known by the name of grisile,

Cartilages are less solid than Lones, from the smaller

quantity of earthy matter which they contain ; but more
so, than ligaments. :

The particular and more important cartilages will be de-

scribed with the parts, with which their functions are more
immediately conuected.

The uses of cartilages are, to allow, by their smoothness,
bones that are designed for muoh motion, to slide easily over
each other without attrition ; while, by their elasticity,
they accommodate themselves to the several positions of the
Jjoint. They sometimes also serve as ligaments, to fasten
together bones that are immoveably joined ; as between the
os sacrum, and osse ilia, the osse pubis, &c. or to connect
bones that have manifest motion ; as the vertebre.

THE SYNOVIAL MEMBRANE, AND BURSAE MUCOSZE,

Synovia.—This is the name given to an unctuous fluid,
like the white of an egg, which exudes from adipose follicles
and a very delicate membrane, in the joint which containsit.
The obvious use of this fluid is to lubricate the cartilagi-

nous surfaces of the articulations of bones, and thereby to
facilitate their motions. &

Bursz Mucosm.—~These are mucous bags situated in
the joints, and near to the principal tendons, in order that
the liquid which they secrete may moisten, lubricate, and
contribute to their easy motion, " They are only to befonnd .
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dicular fibras, which avise from the posterior extremity of *
the zygoma, descend upon the synovial capsule, and are in-
serted into the outer side of the neck of the lower jaw.

2. Internal lateral ligament.~- Covsists of a thin tendi-
nous layer which arises from the styloid process of the tem-
poral bone, passes obliquely downwands, outwards, and for-
wards, and is attached to the lower jaw, below the posterior
maxillary foramen.

3. Synovialmembrane.—Forms a double sac, one of which
is above, and the other below the inter-articular cartilage.
1t is continued above; to the edge of the glenoid cavity, and
below, to the circumference of the coudyloid process of the
fower jaw, being so united, in the interval, to the inter-
articular cartilage, that the two cavities have no commu-
nication with each other. It is so loose as to admit of con-
siderable and easy movement of the lower jaw.

4. Inter-articular cartilage.—Is of an oval figure, and is
placed horizontally. It is hollowed out both above and
below, and is thicker at the circumference than in the cen-
tre, and thicker behind than before, so as to adopt its up-
per surface to the articular eminence, and glenoid cavity of
the temporal bone, -

Ligament of the Jjaw, and os hyoides.

Basides these ligaments, there is a process of condensed
cellular membrane intermixed with some ligamentous fibres,
(ligamentum stylo-mylo-hyoideum) which passes from the
extremity of the styloid process, to the posterior edge of
the angle of the lower jaw, and thence, sends a rounded
elongation to the appendix of the os hyoides.

ARTICULATION .OF THE HEAD WITH THE FIRST AND
SECOND VERTEBR./E, AND OF THESE VERTEBRE WITH
EACH OTHER. :

Inorder to display the connexion of these parts, the head
with the first and second vertebrz should be separated from
the rest of the spine. The occipital bone should ‘then be
cut 80 as to lay open the foramen magnum behind, and the
yertebral canal should be opened by cutting away the back
part of the arches of the first and' second vertebrze.

The ligaments which connect th ut fo these verfe-
bree, are . S

e
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crum, as far as the os cocoygis. It is thicker upon the fore-

part of the vertebree than at the sides, and is more consider-

able in the middle of the vertebrze than towards the inter-'
vertebral substance. It is thinnest on the uppermost lum-

bar, and lowermost cervical vertebree, in order to allow a

greater degree of motion of those parts. Besides the per-

pendicular, there are oblique decussating fibres which run

Detween the bodies of the vertebrse upon the inter-verte-

bral. substance, and are sometimes distinguished by the

name of cruciul intervertebral ligaments.

2. Posterior common ligament.~—Extends along the poste-
rior surfaces of the bodies of the vertebra within the ver-
tebral canal, from the foramen magnum to the lower part of
the lumbar vertebrze.  Its breadth diminishes irregularly
from above to below. In its descent, it becomes broader
over each of the inter-vertebral substances, diminishes be-
tween them upon the bodies of the vertebre, and adheres
firmly to their upper and under edges. It prevents the
spine from being bent too much forwards. y

3. Inter-spinous lizaments.— Consist of thin membranous
processes, extended between the bodies of the spinous pro-
cesses, and of small rounded ligaments extended botween
the extremities of those processes. .

4. Inter-transverse liguments.— Are small ligaments ex.
tended between the trausverse processes of the undermost
dorsal vertebree.

5. Cervical ligument.—Avises from the external per-
pendicular spine of the occipital bone, descends on the back
part of the neck, and adheres to the spinous processes of
the cervical vertebre. It is also called ltigamentum nuchae.

6. Intervertebral substances.— Are the principal means of
connexion between the bodies of the vertebrze. They are
highly elastic, and of a ligamento-cartilaginous structure, and
ave composed of concentric layers, tlie edges of which
are tirmly fixed to the bodies of the vertebre. . The la-
mellee, which decussate, are united to each other by fibres
passing between them. Between the layers: a ‘soft gelati-
nous and incompressible substance, i interposed ; it is in
small quantity at the circumference, but increases towards
the centra whore it is almost fluid, has so little com-
pressibility as to serve as a pivot for the motionsof the spine.
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1. Internallateral ligament. —1Is fixed above, to the fore-
part of the inner condyle of the os humeri, then descends,
spreadingupon the inner side of the synovial capsule, and is
attached below, to the inner side of the coronoid process of
the ulna.

2. External lateral ligament.—Resembles the former,
and is stretoched between the forepart of the outer condyle
of the os humeri above, aud the coronary ligament surround-
ing the neck of the radius below.

3. Anterior and posterior ligaments.— Arve broader, but
thinuer than the lateralligaments, and consistof fibres which
are spread irvegularly upon the fore and back parts of the
capsule. 3 ‘

4. Synovial membrane.—1t extends from the articular
surfaces of the os humeri ; before, from above the aunterior
depression, and behind, from above the posterior depressiom,
to the articular sarfaces of the radius and ulva. The porw
tion attached to the radius descends as far as the neck, so
that the head is loosely surrounded by the synovial capsule.
On the ulna, itis extended to the greater and less sigmoid
cavities. The synovial capsule is looser before, aud behind,
than at the sides. In the posterior depression of the os hu-
meri, and at other parts of the joint, a quantity of fatty
matter is found.

ARTICULATIONS OF THE RADIUS, AND ULNA.

The kead of the radius is received into the smaller semi-
lunar cavity of the ulna above ; and the extremity of the
ulna is received in a depression of the radius below. The
surfaces in contact are covered by cartilage, so as to admit
of motion ; and ligameuts are found at these parts for the
purpose of moderating such- motion. There is besides, a
broad ligamentous expansion filling up the space between
the two bones. :

1. Coronary, or annular ligament.—Is extremely firm
and strong, and is composed of transverse civcular fibres.
It arises from the forepart of the small semilunar depres-
sion of the ulna, and, after surroundivg the neck of the ra-
dius, is fixed to the epposite extremity of that cavity. It
is intermixed with fibres of the anterior and posterior, and
of the external lateral ligaments above, but is terminated
by an edge below, o » :
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ARTICULATIONS OF THE PELVIS. :

The arvticulations of the bones of the pelviy are formed,
in part, by ligamento-cartilaginous substances, and in part,
by ligaments ; but distinct synovial capsules are not found.

L. Symphysis pubis.

The ossa pubis, where they form the symphysis, are each
covered by a layer of cartilage united by a Jibro-cartilagi-
nous substance. The union is seldom complete, and is found
to vary considerably in degree, being generally separate to a
greater or less extent, with a corresponding difference in
the quantity of the fibro-cartilaginous substance.

The uniting medium of the symphysis is covered by a
strong layer of ligament, which is composed of transverse
fibres. These are strongest at the lower part, and are at-
tached to the bones of the pubes. This layer is sometimes
described as a capsular ligament, and assists materially in
strengthening the junction.

11.  Sacro-iliac symphysis.

The anterior and smaller portion, of the articulating sur-
face of each Lone, is covered by a smooth cartilage. These
cartilages touch each other, but are seldom completely unit-
ed, and are lubricated by a slippery fluid, of a thicker con-
sistence than synovia. : -

On the other hand, the posterior and larger portions are
not covered by cartilage, but are firmly united by an ex-
cesdingly tough, and strong fibro-cartilaginous structure,
which has been sometimes described as a peculiar ligament,
under the name of the sacro-iliac.

The articulation is further strengthened by one posterior,
and two anterior ligaments.

i }’asterior.—Consisting of perpendicular and oblique
fibres forming a strong broad ligament, which passes from
the posterior extremity of the spine of the ilium, to the
iransverse-like processes of the third and fourth pieces of
the sacrum, or false vertebrae. Besides these, there are irre-
sular bands, which eross in different directions, and assist in
strengthening the articulation. S

2. Anterior superior.—Is formed of oblique fibres, which

. pass from the posterior part of the spine of the ilium, and is
“fixed to the transverse processes of the fourth and fifth lum- |
bar vertebree. 1t is then triangular. - < - =
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in its natural and healthy state. The jointis composed of
the os innominatum, and os femoris, and the parts connected
with it are :—of the os innominatum, the acetabulum ; and
of the os femoris, the heud, neck, trochunier major, and tro-
chanter minor. The only part which can be felt before the
coverings have been removed is the trochanter major : but
the joint itself is the least covered anteriorly. '

1. Capsular ligament.—Ts the largest and most completo
of any inthe body. It is attached above, to the outside of

the brim of the acetabulum, it surrounds the head and neck

of the os femoris, round the latter of which it is firmly con-
nected. The external part is extended farther down than
the internal, which is fixed to the neck by several separate
bands or freena. It is strongest at the upper, outer, and
forepart, is composed of several layers of strong longitudi-
nal fibres, and is strengthened by the surrounding muscles.

2. Fibro-cartilaginous ligament of the acelabulum.—1s seen

on cutting open the capsular ligament. It is composed of
a ligamento-cartilaginous substance, which surrounds and is
attached to the brim of the acetabulum. It is stretched
across the breach in that cavity, so as to complete its edge,
and increases the depth of the whole cavity. 'The breach
18 filled up by strong ligamentous bands.

8. Round ligament.—Arises by a broad flat attachment
from the under and inner part of the cavity of the acetabu-
lum. It passes upwards, becomes rounder, and is fixed by
a broad attachment to the pit on the inner surface of the
head of the os femoris. It is composed of longitudinal
fibres, which are continued with the cartilaginous lip of the
acetabulum.

4. Synovial membrane.—1s continued from the aceta-
bulum over the cartilaginous brim, lines the capsular liga-
ment, and descends to the outer part of the neck, reaching
farther down before than behind. It is then reflected back,
and covers the neck to the cartilage of the head. The liga-

mentum teres is included, alse, in a process of synovial
membrane.

The greater part of the acetabulum is covered by carti-

lage except at its under and middle part, which is the deep-
est, and coutains a considerable quantity of fat.
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‘ ~ THE KNEE-JOINT.

This joint is situated superficially. Its figure is principal-
Iy produced by the form of the bones which enter into its
composition. It readily, therefore, admits of examination ;
and alterations in its form from accident, or disease, are de-
tected without difficulty. It is composed of the os femoris,
the tibia, and the patella ; and the parts of these connected
with the joint are :—of the os femoris, its condyles, their
arcicular surfaces, and the depression between them : of
the tibia, its head, the two articular supfaces, and the tuber- -
cle: of the putellu, its articular swfuces. :

The knee joint is more complicated in its structure than
any other joint of the body, in consequence of the number
and disposition of its ligaments, which are situated both in-
ternally and externally, and ave. calculated to afford great
strength to the artioulation ; and, besides these, by inter-
artioular cartilages, which increase and deepen the surfaces
of articulation.
=5 I. Ligaments situated externally.

1. Inner lateral ligament.—1s the strongest of these. It
arises from the fore and inner part of the inner condyle of
the os femotis, and 18 attached below, to the upper part of
the inner surface of the tibia. It is composed of perpendi-
cular fibres, and is broader above than below.

9. Long external lateral ligument.—1Is a narrow, round-
ed, but strong ligament, and is situated before the short.
It arises from the outer part of the outer condyle, and is
fixed below, to the fore aud outer part of the head of the
fibula. s

3.  Short external lateral ligament.—Is less considerable
than the former, and is situated behind it. It arises from
the posterior part of the outer condyle, passes obliquely
downwards, and is attached below  to the head of the fibula.

4. Posterior ligament.—1s formed of irregular bands,
which arise from the upper and back part of the outer con-
dyle of the os femoris, descend obliquely, and are fixed be-
low. to the innerand back part of the head of the tibia.

5. Ligmwent of the patella.—Is placed anteriorly, and is
of great strength and size. It arises from the depressionbe-'
hind the apex of that bone, and is fixed below to the tubercla
at the upper and forepart of the tibia. By means of this
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ligament, the muscles inserted into the patella exert their
action also on the tibia, in the extension of theleg. =~

II. Capsule of synovial membrane. =

It arises from the whole circumference of the under end
of the os femoris ; anteriorly, a little above the margin of
thearticulating cartilage, and posteriorly, immediately above
it. From this it descends, andis fixed round the head of
the tibia, and into the margin of the articulating surface of
patella, so that this bone projects somewhat into the cavity,
and forms a part of the boundary of the joint. It is lost
upon the articular cartilage of these parts. At the upper
and forepart, it lines, also, the under part of the extensors
of the leg, and is connected to the other surrounding parts

by a loose cellular texture. S

The synovial membrane forms a fold, on each side of the
patella, in which are some ligamentous fibres called the alar
ligament. Another fold is extended from the patella to the
depression in the es femoris, and called the mucous liga-
ment. >

Depositions of adipose substance are found at different
parts of the joint—for instance, about the circumference of
the patella, in the above mentioned fold, and beiween the
projections of the thigh bone.

II1. Ligaments situated internally.

These are the crucial ligaments, which most essentially
contribute to strengthen the junction of the os femoris with
the tibia. They avise from the depression between the
condyles, and are so called from crossing cach other. They
are covered by the synovial membrane, but, in fact, are
situated externally to it.

1. Anterior crucial ligament.— Arises from the inner-
side of the outer condyle of the os femoris ; it passes down-
wards, inwards, and forwards, crossing the posterior liga-
ment, and is fixed below, to a depression on the forepart of
the head of the tibia, between the articulating surfaces.

9. Posterior crucial ligament.—1s stronger and broader
than the former ; it arises from the outer side of the inner
condyle of the os femoris, passes downwards, outwards, and
backwards, and is fixed to a depression on the back part of
the head of the tibia: a bony protuberance separating it
from the insertion of the former.
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2. Posterior.—Is stretched Detween th
points of the tibia and fibula, in the posteri

THE ANKLE-JOINT. % ey
The bones which enter into the composition of thisjoint
are the (ibia, the fibula, and the astragalus. The parts of
these bones, connected with the articulation, are the mal- :
leolus externus, the malleolus internus, the articular sur-
Jaces of the tibia and fibula, and the pulley-like articular
surface, and the lateral articular surfaces of the astragalus ;
all of which are covered by smooth cartilage. The parts
which may be distingnished before the integuments have
been removed, are the malleoli ; but, in consequence of
being surrounded only by lizaments and tendons, the joint -
is 80 superficial, that alteratigns in its form or motions are
readily detected.

1. Ligaments which connect the bones of the leg with
those of the tarsus. namely, with the os calcis, the
astragalus, and the os naviculare.

1. Deltoid ligament of the tibia. It avises from the
malleglus internus, spreads as it descends, and isattached be-
low to the astragalus, the os calcis, and the os naviculare.

2. Anterior ligament of the fibula. It arises from the
anterior part of the outer malleolus, and passing obliquely
forwards and inwards, lecomes fixed to the fore and outer
part of the astragalus.

3. Middle, or perpendicular ligament of the fibula. It
arises from the exiremity of the outer malleolus, and after

descending nearly perpendicularly, is fixed below to the
outer side of the os calcis.

4. Posterior ligament of the fibula. Tt arises from the
inner and back part of the odter malleolus, passes nearly
transversely inwards, and is attached to the back part of the
astragalus. :

Besides these ligaments, the joint is further strengthened
by ligamentous fibres, which extend upon the capsule, from
the tibia to the astragalus.

L. Synovial membrane.
Ariges from the margin of the articular surfaces of the
tibia and fibula, and is attached to the circumference of the
articular surfaces of the astragalug. :
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Liguments between the os calcis and os cubs

1. Superior or dorsal.—It consists usually ol
bands, which pass between-the upper edges of the bones.
9. Exzternal.—Is extended on the ontside between these
boues. : s

8. Inferior plantar.—Is the strongest of the tarsal liga-
ments. It passes at the under surface of the bones.

Ligaments between the os naviculare, and os cuboides.

1. Interosseous ligaments.—A band of short transverse
fibres which passes in the space between the bones.

2. Superior or dorsal ligament.—Passes from the outer
edge of the os naviculare, to the upper surfuce of the os cu-
boides. ; .

8. Inferior or plantar ligament.—Y¥rom the under part
of the os naviculare, to the inner edge of the os cuboides.

III. Of the second row of tarsal bones. i

Ligaments between the os naviculave, and the three ossa
; cunelformia. i

These bones are connected by ligamenious bands, both
above and below, passing irregularly from the os naviculare
to each of the bones. They are severally distinguished, as
the plantar, and dursal ligaments. Besides these, there is a
synovial capsule, between the os naviculare and the ossa
cuneiformia, and penetrating the interspaces of the three
latter bones.

Liguments between the os cuboides, and the os cuneiforme
internum. it

These likewise consist of plantar, and dorsal ligaments,
and there is a distinct synovial membrane.

: Ligaments between the osso cuneiformia.

Consist of irregular bands, called the interosscous, the
plantar, and the dorsal ligaments. ‘Their synovial mem-
brane is noticed above, as occupying the interspaces ot these
bones. :

IV. Of the tarsal and metatarsal bones.

Between theinner cuneiform bone, and the base of the first
motatarsal bone, a distinct synovial membrancis commonly
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2. Srren1us cortr.—Origin.—From the spinous pro-

cesses of the third, fourth, fifth, and sometimes the sixth
dorsal vertebise.

Insertion,—Into the transverse processes of the four or
five superior cervical vertebe, by distinct tendons, which
lie behind similar tendons of the levator scapuls.

Use.—To bring the head and upper vertebree of the neclk
obliquely backwards. When both muscles act, they. pull
the head directly backwards.

Fifith layer.
CERVICALIS ASCENDENS — Origin.—From the upper
edge of the four or five superior ribs, by as many distinct

tendons, which lie on the inside of the tendinous insertions
of the sacro-lumbalis.

Insertion.—Iuto the fourth, fifth, and sixth cervical ver-
tebize.

Use.—To turn the neck obliquely backwards.

TRANSVERSALTS coLLr.— Origin —From the transverse
processes of the five superior dorsal vertebize, by five ten-
dinous and fleshy slips.

Insertion.—Tato the transverse processes of the five or
six inferior cervical vertebrss.

Use.—To turn the neck obliquely backwards, and a little
to one side.

TrAaCHELO-MASTOIDEUS.— Origin.—Trom the transverse
processes of the three uppermost vertebize of the back, and
of the five inferior of the neck.

Insertign.—Into the posterior surface of the mastoid
process.

Use —To keep ths head and neck erect, and to draw the
head backwards, and to one side,

CompPLEXUS. — Origin.—From the transverse processes
of the seven superior dorsal, and of the four or five inferior
cervical vertebiz,

Inser tion —Iuto the hollow betwixt the two transverse
vidges of the os occipitis, extending from the middle pro-
tuberauce of that boue, nearly as far as the mastoid process.

Use.—~To draw the head backwards, and to one side.
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Insertion.—TInto the last joint of the greattos. :

Use.—To bend the lastjoint of the great toe, and, being
connected by a cross slip to the flexor dlgxto;um communis,
to assist in bending the other toes.

MUSCLES ANTERIOR TO THE TIBIA AND FIBULA.

Tiravis anrrcus.—Origin.—From the exterior sur-
face of the tibia, from its anterior angle or spine, and from
nearly half of the interosseous ligament ; from these sur-
faces it continues to arisedown two-thirds of the length of
the bone ; also, from the inner surface of the fascia of the
leg, and from the intermuscular ligaments. Tts fibres ter-
minate in a strong tendon, which passes from the outer to
the anterior surface of the tibia, and runs under the annular
ligament .

Insertion —Into the upper and inner part of the os cu-

neiforme internum, and the base of the metatarsal bone sup-
porting the great toe.

Use.—To draw the foot upwards and inwards.

EXTENSOR LONGUS DIcITORUM PEBI8.— Origin.— From
the outer part of the head of the tibia ; from the head of the
fibula ; from part of the smooth surface between the an-
terior and internal angles, from a small part of theinteros-
seous ligament : and from the fascia and intermuscular
ligaments. The fibres terminate in a tendon which splits
into three, before it passes beneath the annular ligament ;
the inuer tendon afterwards splitting into two.

Insertion.—Tuto the root of the frst phalanx of each of
the four small toes, and expanded over the upper side of
the toes, as far as the root of thelast phalanx.

Use.—To extend all the joints of the four small toes.

PeroNEUS TERTIUS.— Origin.—From the anterior angle
of the fibula, and from part of the smooth surface between
the anterior and internal angles ; extending from below the
middle of the bone downwards, to near its inferior extremi-

ty, It passes, with the last named muscle, under the annu-~
lar ligament. :

Insertion.—1Into the base of tho metatarsal bone, that
supports the little toe.

Use,—To assistin bending the foot.
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The tendon of the tibialis posticus is seen dividing into

numerous tendinous slips, to be inserted into the bones of
the tarsus.

The muscles of the third layer, lie under those of the se-
cond layer, but are only partially concealed :— The Sflexor
brevis pollicis lies under the tendon of the Sezor iongus
pollicis ; the adductor pollicis lies on the outer side of the
Jiexor brevis, aud isin part concealed by the tendons of the
Jlexor digitorum longus—The flexor brevis minimi digiti
isa small fleshy mass, lying on the metatarsal bone of the
little toe, and not concealed by any muscle of the second
layer.—The rransversus pedis runs across, under the
tendons of the flewor digitorum longus, and lumbricales and
is seen projecting betwixt those tendons.

Having removed the muscles last described, the fourth
and last layer is seen.

The tendon of the peroneous longus is seen passing along
a groove in the os cuboides, and crossing the tarsal bones,
to be inserted into the base of the metatarsal hone of the
great toe, and into the internal cuneiform bone. :

Fourth layer.

InTEROSSET INTERNI, vel INFERIORES.— Oiigin.— Are
three in number, situated in the sole of the foot, arising
from between the metatarsal bones of the four smaller toes.

Insertion.—Into the inside of the base of the first phalanx
of each of the three smaller toes. ;

Use.—~To move the three smaller toes inwards towards
the great toe. ”

MUSCLLS SITUATED ON THE DORSUM OF THE FOOT.

IRTEROSSEI TXTERNI, vel SUPERIORES.— Origin — Are
four in number, larger than the internal interossei, and si-
tuated on the back of the foot ; they are bicipites, or arise
by two slips between the metatarsal boues of the toes.

Use—To separate the toes, and assiat in their abduction.

LXTENSOR BREVIS DrerroRUM PEDIS.— Origin.— From
the anterior and upper part of the os caleis, from the os cn-
boides and from the astragalus ; forms a fleshy belly, divisi.
ble into four portions ; these send off four slendor tendons,
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magnus, glul@us magnus, medius, and triceps adductor fe-
moris. £

Rotation inwards, by the tensor vagine femoris, anterior
fibres of the glu/eus medius and minimus ; assisted by the
sartorius, gracilis, and semitendinosus of the knee-joint.

All these muscles successively in action, produce circum-
duction of the hip joint, assisted by motions of the trunk.

MUSCLES OF THE KNEE-JOINT.

The motions of the knee are flexion and extension, for
which different sets of muscles are provided ; but inde-
pendently of flexion and extension, the exertion of these
muscles is constantly called forth in conjunction with those
of the hip, to maintain the erect position of the body, by
fixing the knee-joint, and confining the condyles of the
femurin a steady position on the head of the tibia ; for this
Purpose, muscles surround the joint in every direction.

The muscles of the knee-joint are flexors and extensors.
The flexors are the gracilis, sartorius, semimembranosus,
semitendinosus, biceps, and popliteus assisted by the gas-
trocnemius, and plantaris, muscles 'of the ankle-joint.

The exztensors are the rectus Jemoris, crurceus, and two
vasti ; assisted by the tensor vagine femoris, and gluteus
maximus ; the two latter muscles being thus capable of
Producing flexion or extension, when the limb is placed in
certain positions by the other muscles,

MUSCLES OF THE ANEKLE-JOINT .

The ankle joint is capable of JSlexzion and extension, and a
slight inflezion outwards and inwards. These latter moti-
ons only occur in just reference to the ankle-joint, when the
foot is extended, ‘in which position, the smaller portion of
the articular surface of the astragalus is admitted between
the mallooli, and admits of this motion. When the bones
of the leg rest on the astragalus at a right angle, or during
flexion of the foot, then the larger part of the astragalus is
fixed between the malleoli, and the rotatory motion commu-
nicated to the foot, depends upon the motions ofthe kues
and hip ; and wholly to the latter when the knee is extended.

The flezors of the ankle~joint are the tibialis anticus, and
peroneus tertius, as proper to the joint ; assisted however,
by the extensor longus digitorum, and extensor pollicis.
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power we possess over them, to modify their action ; al-
though, at the same time, we cannot by any effect of the
will entirely stop the performance of their function for any

length of time. Tha diaphragm, and all the muscles of

respirvalion are included in this class, as we are enabled

to use them quickly or slowly at will ; but we cannot by

the same effort cease to respire for any length of time,

although, habit renders some persons capable of suspending

this action for a considerable period, as may be observed

in divers. The sphincter muscles are included, as they are

not constantly under the control of the will.

These muscles are of greater irritability than the volun-
tary, but of less than the involuntary.

PROPERTIES OF MUSCLES.

The physical properties of the muscular fibre depend
upon its form, stracture, and general external characters ;
and may besaid to be flexibility, extensibility, adhesiveness
and elasticity. By maceration, a muscle undergoes seve-
ral changes, which vary with the kind of fluid to which it is
exposed ; thus,alcohol and diluted acids canse itto soften
and swell ; asolation of corrosive sublimate, or alum makes
its fibres separate by the shrinking of the cellular membrane
surrounding them, and increases the consistency of the fibre
itself, by inducing its contraction ; a solution of common
salt renders it harder, and increasas the redness of its colour.
By boiling, the fibres of a muscle are entirely separable,
and become colourless.

The wvital properties are those by which the functions of
the muscular system are produced. During life the mus-
cles possess and exercise a power called contractility ; and
the capacity for the exercise of this power is termed &77itabi-
lity. By the former, is meant that power by which a mus-
cle, from the application of a stimulus, is capable of short-
ening itself, or contractiog, and it is in consequence of this,
that all their actions are performed ; while the latter means
the susceptibility to receive the necessary impressions from
stimuli. The stimulants may be vital, mechanical, or
chemical. Those of the first kind act through the medium
of the brain, and consist of the inflnence of the will, and pas-
sions ; the second are impressions from without, from the
slightest touch to the greatest degree .of violence, whether
applied to the brain or nerve itself ; and the third are alcohol,
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acids, electricity, &c. which more especially affect the invo-
luntary muscles.

It is very remarkuble, that not only particular muscles,
but particular fibres of the same organ, should be differently
affected by different stimuli ; thus, certain substances pro-
duce the natural action of the stomach and bowels, while
others will produce vomiting and purging, and yet, no dif-
ference can be perceived in the organization or chemical
properties of the fibres thamselves.

The nourishment of the muscles decreases very sensibly
in old age. They then diminish in size, become pals, lax,
and unsteady, particularly in the extremities. Muscular
contraction ulso suffers nearly the same changes as the nu-
trition of muscles, ecoming gradually diminished in power
as old age advances.

The whole of the sensible phenomena of muscular con-
Iraction go ouiu the muscles ; but, it is certain that noac-
tion can taka place without the immediate influeuce of the
brain and nerves ; for, if the nerves of a muscle be cut, it
loses all power.

The intensity of muscular action, or the degree in which
the fibres draw themselves together, is regulated by theac-
tion of the brain, and generally depends on the will, according
to certain limits which are diffsrent in different individuals.
The muscular power may be carried to a wonderful degres
by the action of the brain alone, asis seen in the instances
of enraged maniacs, and of persons in convulsions.

The will governs the duration of contraction ; it cannot
be continued beyond a certain time, however it may vary
in different individuals. A feeling of weariness takes place,
and goes on increasing until the muscle refuses {o act.

Voluntary, or natural muscular confraction, must not be
confounded with that, which is the effect of diseaae, such as
convulsions, spasms, tetanus,&c.

Relazation is the opposite state to contraction, but ig
seldom altogether complete in the voluntary muscles, which
are usually in a kiud of middle state, ready to assume a
greater degree of either, without requiring any particular
exertion. Asan exuzmple, it may be observed, thatin Zem:-
plegia the muscles of the uffectéd sideare much more re-
laxed, than the sound when in their natural condition. The
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PART IV.

THE BRAIN.
———

The name of brain has heen given to that soft mass con-
tained in the cranium, from which the nerves pass to the or-
gans of the senses, and over the whole body, receiving im-
pressions, or sensation, and acting as agents of the will.
While it is the receptacle of all sensation, itis also believed
to be the instrument of thought.

The substance of the brain is delicate and soft, and possess-
esa degree of elastic resistance ; but the nerves appear
firmer and harder, because, though their peculiar substance
has equal delicacy with the brain, the membranes in which
they are enveloped give them firmness and strength, to ena-
able them to pass through the moving parts of the body,
without sustaining injury or interruption to their proper
functions. The brain is protected by the skull, and ita
coats, meninges, or membranes. The latter are three in
number, viz. the dura mater, the tunica arachnoides, and
the pia muater.

THE DURA MATER.

The dura mater is the most external of the coverings,
being the strong membrane which is found covering the
brain on the removal of the calvaria,'or skull-cap, to which
it strongly adheres, and has sometimes been called the in-
ternal periosteum. Itis divisible into two or more laminze,
or layers, and upon its outer surface may be obssryed,
along the course of the sagittal suture, a number of small
flashy papillary bodies, like millet seeds, called glandule
Pacchioni. The brainis intersected by septa, or processes,
formed by a reflection of the innerlamina of the dura mater.
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Their use appears to be, to support the lirain against any sud-
den motion, or the mutual gravitation of its parts. The
largest of these partitions, is the falz major.

The triangular channels, left between the layers in form~
ing the several septa, ave called sinuses. They serve for
conveying blood, and will be afterwards described.

Farx Magor.—It extends from the front, to the back part
of theskull, in a line with the sagittal suture, being attach-
ed before, to the crista galli of the ethmoid bone, and be-
hind, to the superior perpendicular limb of the cruciform
spine of the occipital bone ; passing deep into the brain in its
course, and thus dividing it into two halves, or hemispheres.
It is narrower before than behind, becoming gradually
broader, or descending deeper between the hemispheres, as
if passes backwards, and necessarily preserving the shape of
the cranium, hence, it has been called JSalz, meaning a
scythe, or bill-hook.

TENTORIUM.~—It is 80 called from its stretching over
the cerebellum, like a tent or roof, and is another process of
the dura mater running horizoutally in a line with the trans-
verse ridge of the cruciform spine of the occipital bone, and
supporting the posterior lobes of the cerebrum.

1tis continued round the cavity of the cranium, from the
occipital bone to the sharpedges of the petrous portions of
the temporal bone, thus, dividing the cavity of the cranium
nfo two compartments, the upper for tha cerebrum, and the
under for the cerebellum. Thero iz, however, a circular
opening at the anterior part of the tentorium, where the
cerebrum and cerebellum ave united,

The duplicatures of the dura mater, which stretch be-
tween the edges of the petrous portions of the temporal
bone, and posterior clinoid processes, and again, forward
to the anterior clinoid, on each side, are called sphenoidal
Jolds, and leave aspace for the pituitsry gland. By the
irregular splitting of the layers of the dura mater, there is
asinas formed which is situated at the sides of the sells
Turcica and is called the cavernous sinus.

Farx CEREBELLT.—This i3 a small process which descends

from thg tentorium, along the lower limb of the perpendi-
cular spine of the occipital bone, to the margin of the fora-
moenmagnum, and divides the cerebellum into two lobes.
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THE TUNICA ARACHNOIDES.

This coat has received its name from its extreme thin-
ness, and resemblance to a spider’s web. It is situated be-
tween the dura mater and pia mater, and covers the surface
to the brain uniformly, without sinking into any of the
interstices of the convolutions.

It is s0 thin that if cannct be separated by dissection,
for any considerable space, from the pia mater, although, it
may bs partially raised for a little by the blow pipe, when
it appears to be cellular. It has by some been considered
as merely an outer layer of the pia mater.

THE PIA MATER.

This, also called tunica vasculosa, or vascular coat, is the
membrane which immediately invests and connects itself
with the substance of the brain. It is called the vascular
coat, from its conveying the vessels not only to the cavi-
ties of the brain, but to every part of its substance ; all
vessels in the body, however minute, being always convey-
ed in membranes.

The pia mater passes into the substance of the brain, di-
vides, and subdivides ; every capillary vessel, and every
partiole of brain, is invested or supported by its subdivisi-
ons : it is thus, to the brain, what the cellular membrane is
to other viscera and parts of the body.

OF THE SUBSTANCE OF THE BRAIN.

The surface of the brain appears lilke a number of con-
vex serpentine ridges, called convolutions, and between
which are clefts or fissures. When cut into, its substance
is found to be ewternally, of an ash colour, while the inner
portion varies in colour in different parts, between white and
reddish. The former has been called cortical, from its situa-
tion, or resemblance to the bark of a tree, ov cineritious,
from its ash colour ; while, the inner, or white substance,
is called medullary, or marrow part.

The brain has been divided by Anatomistsinto three parts,
viz. the cerebrum, cerebellum, and medulla oblongata,
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THE CEREBRUM.

The cerebrum forms the greater or superior division of
the brain, occupying the upper part of the cavity of the
cranium, and resting on the tentorium.

It is divided Ly the falx major into two halves, or hemi-
spheres, each of which is again divided wio three lobes,
called anterior, middle, and posterior ; to be afterwards
described.

On separating the hemispheres with the fingers, we see a
broad portion of white, or medullary substance, called corpus
callosum, extending between the internal flattened side of
one hemisphere, and that of the other. Its upper sur'face
is slightly convex, and wupon it are two medullary hngu
slightly raised, parallel to each other, and runuing longi-
tudinally. Between them,is a superficial furrow, or rut,
called the raphe ; and there are observed other minute lines,
runuing across as if passing from one hemisphere, to the
other, called linee transverse.

When the two hemispheres are removsd by an incision,
down to the level of the corpus callosum, the medullary sub-

stance appears of an oval form, and is called the centrum
ovale.

Immediately beneath the corpus callosum, is the septum
lucidum, a thin, transparent medullary membrane, resting at
its lower edge on ‘the fosniv, (to be described) and com-
pletely separating the two cavities called laferal wventricles.
The septum lucidum is narrow before, becomes gradually
broader, and is composed of two plates of medullary sub-
stance, between which a minnte quantity of fluid has been

found. and hence, thisspace has sometimes been called the
fifth veniricle.

THE LATERAL VENTRICLES.

The lateral ventricles, which have been alluded to as
being separated from each other by the septum lucidum, are
situated partly under the corpus callosum, but chiefly under
the medullary centre. On cutting, therefore, oh each side
of the corpus callosum, we get into two oblong cavities plac-
ed horizontally, of very irregular shape, and stretching into
thiee prolongations, or cornua (horns) whence, they have
been called tricernes
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The anterior cornua, pass forwards and outwards, to the
anterior lobes of the cerebrum, in a horizontal direction 5
the middle, inferior, or descending cornua, take a direction
outwards, then downwards and forwards, terminating near
the hase of the brain in the wmiddle lobes ; while, the
posterior cornua appear as elongations of the ventricle
continued from the origin of the others, and proceeding
backwards into the posterior lobes ; they terminate in a
pointed form, converging towards each other, and are called
digital cavities.

Parts seen in the Lateral Ventricles.

The rornix, already alluded to as the part on which the
septum lucidum rests, is a medullary body, flat, and of a
t72angular shape, separating the two lateral, and third ven-
tricles ; ifs lateral margins being in the former, whileits
lower surface is towards the latter. The fornix has jfour
crura, or pillars, two anterior and (wo posterior.

The anterior are close together, and are continued down
between the corpora striata, and behind the anterior com-
missure of the brain.

The posterior crura are the larger, and, coalescing with
the corpus callosum, are continued into the inferior or
descending horns of the lateral ventricles, forming in each
a long convex elevation called hippocampus major.

At the inner edge of each hippocampus, is a thin tape-like
body, with a fimbriated or puckered edge, called (@nia hippo-
campi, or corpus fimbriatum. The inferior extremity of the
hippocampus s called pes hippocampi, or, cornu Ammonis from
making a curve inwards, like a ram’s horn.

The smaller hippocampus, or hippocampus minor, is a relief,
or convexity, in the floor of the posterior horn of the
ventricles, which may be also traced backwards from the
crura of the fornix.

On raising the fornix, its under surface is found to bein
contact with what is called the wvelum wnterpositum, and
it is marked by lines, which, being compared to the strings
of a lyre, have originated the name of lyra, or psal-
terium.

The veLuM, so called from its resemblance fo a veil or
curtain, lies in the centre of thebrain, and is a continua-
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tion of the pia mater passing in between the posterior lobes
of the cerebrum, and the cerebellum, enveloping the corpora
quadrigemina (parts to be described) and then passing under
the fornix. Its margins lie on the thalumi nervorum opti=
corum, and appear to be terminated laterally by the choroid
plezus, which consists of the connected folds, or plicze of
the internal membrane of the ventricles loaded with ves-
sels. The veine of this plexus meet below the fornix,
and, about the middle of the velum, form a trunk called
vena Galeni.

The cHoroID PLEXUS, rises on each side from the bot-
tom of the inferior horn of the ventricle, and lies large
and fleshy-like about its origin. It goes to the superior
lovel of the ventricle, and then passes inwards and for-
wards, diminishing in thickness, until it coalesces with the
plexus of the opposite side under the fornix, in the commu-
nication between the ventricles, which is called the foramen
of Munro. This hole is situated under the anterior part of
the fornix, and bshind its anterior crura.

The corPora sTRIATA ave smooth, cineritious convexities,
in the forepart of the lateral ventricles, Hach is somewhat
of the shape of a pear, and approaches its fellow, towards
the forepart with a regular convexity, but, becoming nar-
rower, and at the same time separating as they pass bacl-
wards, their posterior extremities appear as if pushed out-
wards by the thalami nervorum opticorum,

These bodies are called striata, from the intermixture of
medullary and cineritious matter, which gives the appear-
auce of strie, or streuks, when they are cut. The corpora
striata are connected by what is called the anterior COnmis=

ture, a transverse medullary cord, immediately before the
anterior crura of the forpix.

The THALAMI NERVORUM OPTICORUM are, in a great mea-
sure, concealed by the posterior angles of the fornix, and the
choroid plexus. "I is therefore, necessary, for the purpose
of exposing them, to remove the fornix and velum. They
may be observed to be somewhat of a whiter colour than the
corpora striata, their surfoce being medullary, while they are
wternally, cineritious, They have their convex surfaces to-
wards each other, and unite under the fornix, by what is
called the commissura mollis (from its softness) in contra-
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distinction to the cemmissura magna, a name sometimes
given to the corpus callosum, the commissura anterior, join-
ing the corpora striata, and the commissura posierior, yet
to be described. :

Between the bodies of the corpora striata, and optic thala-
mi, there is a very narrow tract of medullary matter called
tenia semicircularis. It appears to give covering to a vein
passing to join the vena Galeni.

THE THIRD VENTRICLE.

The third ventricle does not in any way resemble those
described, being merely avertical fissure, or sulcus, bounded
on either side by the thalami, above, by the wvelum and
Sorniz, below, by the infundibulum, corpora albicantia, and
crura cerebri, in front, by the anterior commissure and crura
of the forniz, and behind, by the pineal gland, and postéerior
commissure, parts to be described.

The third ventricle opens forwards and upwarde, into the
lateral ventricles, and downwards, and forwards, into the in-
Sfurdibulum. The former communication which is called
foramen commune anterius, takes place where the choroid
plexus of one side unites with that of the other, in the fora-
men of Munro., 2

There is another communication between the lateral and
third ventricles, but it is covered by the velum, and situat-
ed between the commissura mollis, and posterior commissure.
Itis called, in contradistinction to the anterior, Soramen
commune posterius.

There is also, a fourth opening called the iter a tertio ad
quartum ventriculum, or passoge [rom the third to the
Jourth ventricle, It leads downwards and back'wards, under
the corpora quadrigemina and posterior commissure.

Parts between the Hemispheres posteriorly.

Trr corPORA QUADRIGEMINA.— These, also called nates
and zestes, are four rounded projections, separated by a cru-
ciform furrow. The upper, anterior, and larger, are called
nates, and the lower and posterior, testes. They are situat-
ed behind the third ventricle, between the posterior extre-
mities of the thalami, and above the passage to the fourth
ventricle.
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Pinear cLand.—This isa small oval body, situated above
and upon the tubercular guadrigemina, and of a.cineritious
colour. Tt is behind the thalami nervorum opticorum, with
which it appears to be connected by two narrow medullary
bands, which are continued upon the inner surface of the
thalami, till they ave lost near the anterior pillars of the for-
nix. They ave called the pedunculi of the pineal gland.
The gland sometimes contains a fow grains of sand, and is

enveloped in the pia mater in common with the above
bodies. :

THE POSTERTOR coMMissurRE.—This commissure, with
which the pineal gland appears connected, is seen like a cord,
or like the anterior commissure, towards the back part of
the third ventricle, before the tubercula guadrigemina, and
above the iter ad quartum ventriculum.

INFERIOR SURFACE OF THE CEREBRUM.

Each hemisphére is now distinctly seen to be divided into
three lobes.

The anterior lobes rest upon the orbitar plates of the
frontal bone ; the middle, which are separated from the
former by a fissure called fossa Silvit, occupy the depressions
bounded by the transverse spines of the sphenoid, and the
petrous portions of the temporal hones ; while, the posierior
loles rest upon the tentorium, and are lodged in the depres-
sionsabove the transverse ridge of the cruciform spine of
the occipital bone.

THE cRURA cEREBRI.—They are two bodies composed
of white fibrous medullary matter, diverging and enlarging
as they extend forwards. They are formed from the whole
central medullary matter of the cerebrum, which, passing
downwards and backwards, forms the crura. They appear
anleriorly, velow the junction of the optic nerves, and, hav-
ing contracted their diameters and united posteriorly, are
covered by the pons Varolii. Internally, they have a layer
of darker substance called Zocus niger.

THE INFUNDIBULUM.—It is seen on the under surface of
the cerebrum, and is a funnel-shaped cineritious body. placed
In an oblique direction, above the corpora albicantia ; its

apex, which is anterior to them, rests upon the pituitary
gland.
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THE PITUITARY GLAND, isof an oval shape, externally of
a reddish brown color, and situated in the sella Turcion,
in a duplicature of the dura mater.

THE CORPORA ALBICANTIA, Or mamillary eminences, are
small white bodies, situated close together, between the
crura cerobri. They are said to be formed by the extres
mities of the anterior pillars of the fornix,

THE CEREBELLUM.

The cerebellum, is less than one third of the volume of
the cerebrum, is situated under the posterior lobes of the
latter, from which it is separated by the tentorium, and in
the lower fosse of the occipital bone.

It is divided into two parts, or lobes, by the falx minor.
It is like the cerebrum, composed of two substances, cineri=
tious and medullary, but, instead of being couvoluted, its
surface is formed into grooves ov furrvows, which are much
narrower than those of the cerebrum, and have a concentric
arrangement, their convexities facing outwards. The ap-
pearance of the two substances of the cerebellum, when cut
into, from the resemblance to branches, has been called arbor
vite.

The superior surface of the cerebellum, presents in its
middle, a longitudinal eminence transversely furrowed, and
called processus vermiformis superior ; and, on separating
the hemispheres, there will be seen between them, another
Jongitudinal eminence of a cineritious colour, larger behind
than before, furrowed transversely, and named processus
vermiformis inferior.

The superior vermiform process is continued anteriorly
into the valvula cerebri, or velum Vieusenii, which is a thin
lamina of medullary substance lying over the under part of
the passage to the fourth ventricle, and the upper part of
the ventricle itself. At the sides of the velum are two me-
dullary columns, oxtending between the testes and cerebel-
lum, and called processus ad testes.

THE FOURTH VENTRICLE.

By making a lougitudinal incision through the cerebellum,
from above downwards, the fourth ventricle is exposed. It is
an almost perpendicular sulcus of a triapgular figure. The
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under part is continued into a kind of fissure, called the
calamus scriplovius, which extends some way down the
medulla oblongata.

Crura cengprLLr.—These are two round medullary
bodies, which extend between the pons Farolii on each side,
and the sides of the cerebellum.

Pons VAROLII, or ®"UBER ANNULARE.—This is a consi-
derable arched eminence, oblong fromside to side, situated:
at the under surface of the brain, appearing to be formed
by the union of thecrura cerebri, and crura cerebelli, and
to bemade up of transverse fibres ofa white colour, with
sineritious substance within. :

THE MEDULLA OBLONGATA.

The medulla oblangata is the prolongation of the sub-
stance of the crura cerebri, and cerebelli, and the pons
Varolii. It is the undermost part of the brain, about an
inch inlength, and extends from the middle of the cunsi-
form process, to theatlas, where it terminates, or-is conti-
nued into the medulla spinalis, or spinal cord. The anterior
surface is divided into aright and a left half, by a lengitudi~
nal furrow, which is continued to the spinal macrow.
There are observed upou its surfice, four eminences called
corpora pyramidalia and corpora olivaria,

Conrora Pyranmiparra.—They ave situated in the mid-
dle, and are in contact with each other. They reach through
the whole length of the medulla oblongata, are broader and
more prominent above, becoming gradually narrower, as they
descond, and are composed entirely of mednllary matter.

CorrorA Orivaria.—These are situated at the ouer
sides of the pyramidalia, form an oval prominence on eash
side and are externally medullary ; but contain a layer of
cineritious substance, with a medullary nucleus.

The posterior surface of the medulla oblongata, is marked
by the fissure described as the calamus scriptorius. The
more minute subdivisions of this column and of the spinal
cord, with the peculiar properties said to belong to each, will
be found described under the headof * Prysionocy or
THE NERVES,” Part X, 4
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NERVES OF THE BRAIN.

These nerves have been variously enumerated, from some
of them being, at times, considered either as parts of others,
or separately. They may be properly enumerated however,
as consisting of eleven pairs, as follows :—

Ist, Olfactory.

2d. Optic.

8d. Common Oculo-muscular, or motor ocult.

4th. Inner Oculo-muscular, or trochlearis.

5th. Trigeminal, from being divided into thrée parts.

6th. OQuter Oculo-muscular, oxr abducens.

7th. Facial, or portio dura. referredto,in Osteolo-
8th. duditory, or portio mollis. } gy ; as the Uth pair.

9th. Glosso-pharyngeal. do. do.
10th. Pneumo-gastric, or par vagum. } the 8th pair.
11th. Lingual. do. do. the 9tk pair.

1st.  Olfactory.—This nerve is situated in a groove on
the anterior lobes. It arises, by three roots of medullary
matter, from the inner and back part of the anterior lobe,
where it joins the middle one, and, having reached the ¢z -
briform plate, becomes bulbous, and passes through it, by
numerous filaments, to the nose.

2d. Optic.—This nerve arises from the back and outer
part of the thalamus, and corpora quadrigemina. It is con-
tinued forwards and inwards, over the inferior surface of the
crus cerebri, becoming thicker and rounder, and meeting the
other optic nerve, with which it joins immediately under
the third ventricle. This course is called the ¢ractus opticus.
The nerve passes through the foramen opticum.

3d. Common Oculo-muscular.—This nerve comes off close
to the anterior edge of the pons Varolii, from the inner
surface of the crus cerebri. It is continued through the
outer wall of the cavernous sinus and passes through the
foramen lacerum orbitale superius.

4th. Inner Oculo-muscular, (‘trochlearis.)—This is the
smallest of the cerebral nerves, and arises behind the testes
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from the processus ad testes. Itis continued along the
under surface of the brain, oommunicating by one thread,
with the first branch of the fifth pair, and passes through
the foramen lacerum orbitale superius.

5th.  Tigeminal —It appears between the pons Varolii
and crus cerebelli, from which it may be traced buckwards
to the depression between the latter and the corpus olivare,
taking its origin from both. It gradually enlarges, and
spreads in passing to the edge of the petrous portion of the
temporal bone, along which it is continued in asheath of
the dura mater, which separates it from the cavernous sinus.
Upon the anterior part of its surface, it is enlarged, and
forms the semilunar ganglion, which passes off in three
principal branches, viz. 1. The ophthalmic, or superior
branch, the smallest, is continued along the outer side of
the cavernous sinus to the orbit, through the foramen lace-
rem orbitale superius. 1I. The superior mazillary, the
middle in size and situation, passes forwards to the Jorawmen
rotundum. 1IL The inferior mazillary the largest, from
the lower and back part, passes downwards and outwards to
the foramen ovale.

6th. Ezternal Oculo-muscular, (‘abducens ).—It arises
from the upper end of the corpus pyramidale, and posterior
edge ofthe pons Varolii ;sometimes, from the GOTpus pyrami-
dale or olivare. It passesoutwardsand forwards, and opposite
to the posterior clinoid process, goes through the dura ma-
terinto the cavernous sinus, from the blood of which, it is
separated by the internal membrane. It lies on the outer
side of the carotid artery, with which it is connected, and
sends some filaments to the sympathetic nerve: It is conti-
nued theough the foramen lacerum orbitale superius.

7th. Facial, (portio dura of the 7th pair.)-This is smaller,
than the followiug nerve, the auditory, or portio mollis of the
7th pair, as it has been called from its comparative softness,
and comes out from the fossa, formed between the pons
Varolii, corpus olivare, and crus cerebelli- The nerve passes
forwardsand outwards to the auditory foramen, is ¢ontinned
in its canal with the portio mollis, which it quits to pass
through the foramen stylo-mastoideun.

Sth. Auditory, (portio-mollis.)—It arises from the cala-
mus scriptoriug, and from the lateral surface of the crus
gerebelli, just above the former nerve. 1Its inner surfaceis
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hollowed for the reception of the portio dura. This nerve
passes to the inner ear, as already mentioned.

‘9th. Glosso-pharyngeul.—1It arises by five orsix threads
between the nervus vagus, and facial nerve, close to the
former, from the under surface of the crus cerebelli, from
the depression between it the corpus olivare, and the pos-
terior edge of the pons Varolii, from which it receives a
filament or two. It takes its course outward, aud at firet
forward, and is connected by a strong filament, with the
pueumo-gastric nerve. It passes into a separate sheath of
the dura mater, and is continued through the forepart of the
Joramen lacerum posterius,in the base of the skull.

10th. Pneumo-gastric (par vagum, nervus vagus.)—It
arises from the under and lateral part of the crus cerebelli,
and from the groove between it and the corpus olivare, by
numerous filaments. They converge into a flat trank, which
takes its course in a short sheath of the dura mater, through
the forepart of the foramen lacerum posterius,sometimes, se-
parated by a long process of boue from the internal jugualar
vein, and by the dura mater, from the nervus glosso-pharyn-
geus, and accessory nerve.

11th. ZLingual—This nerve arises by from four to sight
filaments, from the anterior surface of the medulla oblon-
gata, and from the groove between the corpus olivare, and
corpus pyramidale. It forms two or three fasciculi, which
pass saparately through the dura mater, into the anterior
condyloid foramen, and are united as they leave it in asingle
trunk.

CIRCULATION OF THE BRAIN.

Although a description of the bloodvessels of the brain
may be properly considered to belong to another division of
Anatomy, the introduction of it in this place will complete
the description of the parts within the skull.

Arieries.

The dura mater is chiefly supplied from the spinous ar-
tery, on each side, which enters the skull by the foramen
spinosum of the sphenoid bone, and divides into numerous
branches.
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The cerebrum, cerebellum, and medulla oblongata, are
supplied with blood by the carotid, and vertebral apteries.
The former enter the skull by the canalis caroticus on each
side, and having ascended to the sella Turcica, each divides
into several branches. :

The first branch, or anterior cerebral artery, having pass-
ed forwards, unites with its fellow on the opposite side, by
means of a cross branch, called the anterior communicaling
branch. 1t afterwards proceeds in the fissure between the
anterior lobes of the cerebrum, to be distributed backwards
upon the corpus callosum. This branch gets the name of
arteria corporis callosi.

The second, or middle cerebral arlery, passes outwardsin
the fossa Silvii, sends twigs into the descending cornu of the
ventricle, and is distributed to the middlelobes of the brain.

A posterior communicating branch is given off from the
cavotid, to unite with the posterior cerebral artery, which ig
derived from the basilar, and thus, is formed that commu-
nication which is called the circle of Willis.

The basilar artery is formed by the union of the two ver-
tebral arieries, (to be described) near, or upon the posterior
edge of the pons Varolii. It passes along the middle of the
under surface of the pons, and divides Near its anterior edge
into four principal branches, viz. the fwo superior arleries

of the cerebellum, and the {wo posterior arteries of the
cerebrum.

The former pass outwards near the anterior ridpe of the
pons Varolii, and then over it, and backwards to the cere-
bellum, to which their branches are distributed.

The cerebral branches ars ra
anastomoses with the com
carotid alveady described.

1 ther larger, and form the
municating branch of the internal

Sinuses.

The principal vessels which return the blood carried to
the brain by the arteries Jjust described, are formed by the
duramater, and called sinuses. They serve the purpose of
veins, but differ from them in structure and figure ; their

shape is triangula, s they have no valves ; and they do not
accompany arteries, .
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1. Superior Longitudinal sinus.—It begins at the crista
galli, passes directly backwards, is placed at the upper part of
the falx major, and situated under the sagittal suture. It is
narrow at its commencement, but becomes more capacious
in its course back wards, and terminates in the lateral sinuses,
most commonly, in the right.

On laying open the sinus, the openings of the veins are
seen, the greater number of them taking their course and
entering the sinus from behind to before ; near the entrances
of the veins, are numerous tendinous fibres, called, chorde
Willisti. The small bodies also, formerly described as glan-
dulee Pacchioni, are found in this sinus.

1I. Lateral sinuses.—These are two in number. They
begin at the termination of the longitudinal sinus, pass out-
wards on each side, in the grooves of the transverse ridge of
the occipital bone, and are continued in the sulci, or grooves,
already mentioned, to the base of the cranium, where they
terminate in the nternal jugular veins, at the foramina la-
cera posteriora.

There is a variety in the origin of these sinuses, the left
sometimes coming off from the straight sinus,

I1I. Inferior Longitudinal sinus —This is the inferior
sinus of the falx major, running along its inferior edge, as
the corresponding larger sinus does, along the upper margin.
It is small towards the forepart of the falx, but increases
in size, as it passes backwards, by the accession of veins
from both hemispheres, and terminates near the edge of
the tentorium, in the fourth sinus.

1V. Fourth, Straight sinus, ov Torcular Herophili, so call-
ed from a notion formerly entertained of the blood being
squeezed in i, a8 in a torcular, or wine press, is formed by
the sinus last mentioned, and the vena magna Galeni, but
chiefly by the latter. It terminates mere commonly in the
left lateral sinus, than at the communication of the three
sinuses. o

‘The above are the principal sinuses, both as to size and
function. The others have been named, and enumerated as

follows : —
Circular sinus, whioh is placed about the pituitary gland,
and terminates in the cavernous sinus : :
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Cavernous sinuses situated at the sides of the sella Tur-
cica, receive branches from the adjacent parts, surround
the carotid arteries, appear cellular, and communicate with
the petrosal sinuses : :

Superior Petrosal sinuses situated on the ridges of the
petrous portions of the temporal bones, and terminating in
the lateral sinuses : .

Inferior Petrosal sinuses situated at the roots of the
petrous portions, receiving blood from the cavernous sinuses,
but communicating with the jugular veins, instead of the
lateral sinuses :

Occipital sinuses situated near the foramen magnum, and
communicating with the inferior petrosal and lateral sinuses.

The Vena Galeni, noticed above, is the great central
vein of the brain. It is mentioned as terminating in the
fourth sinus, towards which it may be seen collecting its
branches from the internal part of the brain, receiving the
blood from the membrane lining the ventricles, plexus
choroides, &e.

PHYSIOLOGY OF THE BRAIN.

The brain is the organ of thought, and intelligence.
Being, however, of a very delicate texture, and its funetions
being deranged by the least disturbance of any of its parts,
nature has been extremeoly careful to defend it against ex-
ternal injury. Among the protecting parts may be noticed
the hair, skin, muscles, pericranium, and the peculiar shape
?nd formation of the bones of the skull ; while, the brain
1s supported and defended internally, by the dura mater,
and other membranes. There are similar precantions taken
to preserve the spinal marvow, which may be considered as
a continuation of the brain.

In man, of all animals, the brain is proportionally of the
greatest volume ; but in this respect, there is a greatdif-
ference in different individuals. ‘The volume of the brain
has been said to be in direct proportion to the capacity of
mind. It must, however, be remembered, that, in judging
from external appearance, there are many causes of an in-
creased size of the head, besides the size of the brain..
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The uses of the brain, in the animal economy, are very
numerous and important. Besides being the organ of in-
telligence, it furnishes the principle of our action on ex-
terior bodies ; it exerts a greater or less influence on all the
functions of life ; and it establishes an active relation be-
tween the different organs, or it is the principal agent of
what has been called sympathy. :

DISEASES TO WHICH THE CONTENTS OF
THE CRANIUM ARE LIABLE.

Processes of bone sometimes project from the inner table
of the skull, and grow into the membranes and substance of
the brain, or the membranes may be themselves partially
ossified, producing headacke, (cephalalgia) epilepsy, pa-
ralysis, &c. Similar effects may be produced by tumours,
or pressure of any kind upon the brain.

Inflammation may take place in the dura mater, or in
the arachnoid coat, and pia mater (meningitis) orin the sub-
stance of the brain itself (phrenitis). The parts affected
are liable to all the terminations of inflammation in common
with other structures. There may therefore, be found with-
in the skull, adhesions, effusion, suppuration, ulceration,
gangrene, or thickening of any of the membranes.

Hydrocephalus. (Water in the head.) This has been
called internus, when the fluid is found in the cavitiesof
the brain ; and exzternus, when between the membranes.

Ramolissement, or softening of the substance of the brain,
and the various conditions of the organ producing apoplexy.

The effects of external injuries, producing concussion,
cempression, &c.

Apoplezy. The remarkable condition called coma, which
characterizes apoplectic affections, appears to be connected
with various and different conditions of the brain. It may
exist either with, or without effusion, or, indeed, without
any perceptible deviation from the healthy structure, al-
though the latter may be considerad as rather a rare con-






PART V.

s

THE VISCERA OF THE THORAX.

O

The thoraz is of a conical shape, and extends from the
neck to the diaphragm, which is a strong muscular septum,
or partition, separating it and the abdomen and perforated
for the passage of the cesophagus, vessels, &c. It will be
described in its proper place.

The walls, or parietes, of the thoracic cavity ave formed,
in front, by the sternum and ribs assisted by the clavicle ;
laterally, by the 1ibs ; and posteriorly, by the ribs and dor-
sal vertebre ; their interstices being chiefly occupied by
theintercostal muscles.

In addition to the common integuments, the ribs are co-
vered externally by muscles, to be afterwards described ;
and anterior to what is called the greater pectoral muscle,
or pectoralis major, ave found the breasts, called in the
female mamme, and in the male mamille.

They adhere, by means of cellular membrane, to the mus-
cular fibres beneath, and vary in size, at different periods
oflife.  Atbirth, they are of.equal size in both sexes, tha
great change in those of the female taking place about the
period of puberty. They are composed of glandular folli-
cles, lactiferous ducts, (or milk tubes,) fat, bloodvessels,
nerves, and lymphatic vessels.

From the interior and glandular part of the mamma,
small lactiferous tubes arise, which, in their course. are
united into twelve or sixteen larger tubes opening near the
apew ofthe conical shaped projection of the mamma called
the papilla, or nipple.

Thenipple is surrounded by a dark coloured line called
areola, upon the surface of which, there are the orifices of
glands, which secrete a mucous fluid to prevent excoriation.
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By the breasts, the milk is secreted, which is inteuded
for the nourishment of the child, for some time after birvth.

CONTENTS OF THE THORAX.

The contents of the thorax may le exposed by dividing
the cartilages connecting the ribs'to the sternum on each
side, and then by raising the latter, having cut the connexi-
on between it and the diaphragm, and separated its articn-
lation with the clavicles. The chest is lined by a thin but
strong membrane called the pleura. .

PLEURA.

The pleura is a reflected membrane, and, in exau}ining the
extent of it, it must be traced over the parts which it covers.
The description may be begunat the lateral parts of the
sternum : the pleura passes thence, outwards npon the
walls of the chest, which it covers throughout in connexion
with the ribs and intercostal muscles, asfar as the spine ;
inferiorly, it covers the surfase of the diaphragm ; and
superiorly, it proceeds upwards to a little above the first,
rib, and corresponds with the shape of the cavity of the
chest. It passos forwards from the vertebral column, ap-
proaches the pleura of the opposite side, leaving a space
before the spine, and is coutinued on to a small portion of
the pericardium. Leaving this, it passes over the posterior
partof the pulmonary vessels, or to the surface of the lung,
extending over its summit, and its base, exactly adaptiug
itself to the irregulavities of its surface, and giving a distinct
covering to each lobe. The pleura then passes from
the lung over the anterior part of the pulmonary vessels,
is continued upon the pericardium which it covers, ap-
proaches the opposite pleura, and terminates at the poste-
rior part of the sternum, where the tracing commenced.

That portion of pleura lining the ribs is called pleura
costalis, and that reflected over the lungs, pleura pulmonalis.

+ The membrane may be said to.consist of two sacs, situated
laterally with respect to each other. In the centrs ofthe
chest the two sacs approach each other, the heart and its

_ appendages preventing their absolute union. The space
before this part is called the anterior mediastinum, and the
space behind, the pesterior mediastinum. :

The anterior mediastinum contains absorbent vessels, and
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the remains of the thymus gland. It is formed by the pleure
approximating behind the sternum, from the cartilages of
the first ribs and pericardium, and is inclined towards the
left mavgin of the sternum in its course downwards to about
the 6th rib, where it terminates. The divection however,
of the mediastinum varies a little in different subjects.

Posterior mediastinum —This is formed by two portions
of the pleura, which pass between the posterior part of the
pericardium and dorsal vertebree. It contains the aorta, or
main trunk of the arterial system, which is situated rather
to the left side upon the vertebra ; the a@sophagus, or tube
for conveying food to the stomach, which is sitnated befora
the aorta, and rather to the 7igh¢ ; the vena azygos, which
takes its course close to the spine, on its anterior part ;
the thoracic duct, (the principal trunk of the, absorbent
vessels) about the size of a crow-quill, and situated to the
right of the aorta, between that vessel and the vena AZYEOS ;
the trachea, and its divisions, or bronchi, before they enter
the root of the lungs ; the nervus vagus, running upon the
@sophagus ; and some lymphatic glands.

THE LUNGS.

The lungs are two spongy bodies, of a reddish grey or
blueish colour, oceupying the lateral parts of the thorax,
and moulded into the shape of the cavities which they fill.
Their figureis therefore, necessarily irregular, but they are
usually described as being conical-shaped. Externally, they
are convex towards the ribs, while they are flattened inter-
nally, and concave towards the diaphragm. That part of
the lung which is turned towards the spine, is called the
70ot, and is the part by which the great vessels enter.

The Right lung is the larger, and is divided into three
lobes, two large, and an intermediate one, which is less.

The Left lung, has only two lobes, and there is a square
notch in it, opposite to the apez of the heart.

Structure of the lung.—Each lang is composed, Ist, of
the brauches of the trackea, or tube for the transmission of
air, called &ronchi ; 2d, of the ramifications of an artery,
called the pulmonary artery, which carries the blood from
the heart to the lungs, and, of those of a vein, called the
pulmonary vein, by which the blood is again collected and
returned to the heart ; 3d, of a reticular, or net-work tis-
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aus, divisible by maceration into numerous minute cells,
entirely devoid of fat, and called air-cells ; and 4th, of the
branches of the bronchial arteries and veins, the vessels sup-
plying nourishment to the organs, with their corresponding
nerves and lymphatics.

Tracuea.—It begins Lelow the cricoid cartilage, (which
will ba described in its place) extends through the middle
of the neck to the upper and posterior part of the chest,
and terminates opposite to the second or third dorsal verte-
bra, by dividing into the right and left branches, or 6ronchi,

The bronchi, (or bronchia,) separate from each ot.her,. and
pass to each lung, which they penetrate about the middle
of its inner side. Theleft branch, or bronchus, is somewhat
smaller than the right, buat longer, from the situation of
the heart. Within the substance of the lungs they divide
into branches, which at last become extremely minute, and
are lost in the air-cells.

‘The trachea is formed of cartilages of a fiorse-shoe form,
continued about two-thirds round the windpige, which is
convex and strong before, bat flattened behind, where it is
in contact with the ®@sophagus,

In the ramiBcations of the bronchi, the cartilages are
annular, but are at lastlost in itg more minute sub-divisions,
They are connected together by an elastic lignmentous sul-
tance, and the tube islined with a mucous membrane.

PeRrrcarprum.— This is the bag, or sac of the heart, It
is strong, white, compact, and smooth ; and lubricated upon
the inside by a fluid called liguor pericardii. It is situated
in the middle of thechest between the two pleura, which it
separates. It is like the pleura, a reflected membrane, and
passes over the roots of the great vessels, and of. the heart
itself, to all of which it gives a close covering.

” THE HEART.

It is situated obliquely in the middle of the broast ; its
posterior surface is flat, and lies upon the diaphragm ; its
apex is turned forwards and towards the left side, so that, in
the living body, it is felt striking between the fifth and sixth
ribs of the left side, about the point where their cartilages
are united to the beny parts. For the sake of description,
the heart has been divided into a base, body, and apez, with
an anterior and posterior surface, and a 7ight and left mar-
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gin. 'The right margin is thin, and generally contains fat.

The lefi margin ismore obtuse, or thick and rounded. T 18
base is placed posteriorly and superiorly towards the verte-
bral eolumn, from which it is separated by the contents of
the posterior mediastinum, the great vessels being also con-
nected to this part of the heart. The apezis placed ante-
riorly, inferiorly, apd to the left, corresponding to a depres-
sion in the lung, and the space between the ribs already
mentioned. ;

The heart is double, or is formed of {wo sides, and each
side is divided into fwo cavitics, one of which is distin-
guished by ths name of auricle, the other by that of ventricle,
There are thus, four cavities, Viz. two auricles, and (wo ven-
ricles. The sides of the heart have been called 7ight and
-ft, the former being rather anterior, and the latter pos-
terior. The auricles are the receiving cavities, and the
ventricles, those which propel the blood.

Right auricle—Thisauricle is turned forwards, and might
properly be called the anterior. Its figure is irregular, be-
ing broad posteriorly and to the right, and narrow anteri-
orly. The shape of the auricles has been considered like
that of a dog’s ear, hence their name. On laying open the
auricle there are seen internally, a number of fleshy fibrds,
or pillars, arranged somewhat similarly to the teoth ofa
comb, and hence called musculi pectinati, and behind, and at
the upper part, is seen the opening’of the superior vena cava,
marked by a rounded and projecting edge of fibres. The
opening has the same direction, as that which forms the
communication between the auricle and the ventricle. Ag
the lower part of the auricle, is the opening of the inferior
eava, which isdirected obliguely inwards and upwards.

At the point common to the two wene cave, Lower has
described a tubercle, called tuberculum Loweri. 1tis found
in beasts, butits existence in the human subject is indis-
tinct or doubtful. At the circumference of the vena cava
tnferior, there is a projecting fold of the inner membrane,
called the valve of Eustachius, and below this, is the open-
ing of the coronary vein.

At the lower part of the auricle, is the opening which
forms the eommunication between it and the right ventricle,.
To the inner side, it has a septum, common to it and the
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left auricle, and in this septam, there is a depression called
tho fossa ovalis, which was the foramen ovale,in the feetus.

Right Ventricle.—1t is of a larger size than the auricle,
and of a pyramidal figure. Its upper part answers to the
opening of the communication with the auricle, to theright,
and that of the pulmonary artery, to the left. Its inferior
extremity issituated at the apex of theheart, but a little
Ligher than the left ventricle.

On opening the right ventricle, there are found attached to
ifs sides, numerous bundles of fleshy fibres of various sizes,
called columnee carne. and so disposed, as to form an irre-
gular not-worlk. Among them are several bundles larger
than the rest, which ascend perpendicularly, and terminate
in rounded extremities. From these arvise the chorde ten-
dinee or tendinous cords, which diverge, and are attached
to a membranous fold coming from the margin of the auri-
cular opening.  This membranous fold iz divided inte
three points, or projections, which are attacled by means of
the tendinous chords to the fleshy columns  This forms the
tricuspid valve which opens into the ventricle, but is pre-
vented from being driven into the anricle, when the former
is filled with blood, by the mechanism which has just been
described.

There are fwo openings from the right ventricle, viz. that
of the auricle, just mentioned, superiorly, and to the
right ; and thatof the pulmonary artery, superiorly, and to
the lefs.  The auricular opening is the larger, and occupies
nearly the whole of the upper part, or base of the ventricle.

The opening of the pulmonary artery is placed obliquely
to the left, and has three valves called, sigmoid, or semilunar,
to prevent the reflux of blood. ;

These valves consist of three sacs, concave towards the
avtery, each attached by part of its edge to the side of the’
vessel, while the other edge is loose, projecting, somewhat
thicker than the rest of the valve, and has, on its icner
side, a small body called corpusculum sesamoideum.

From the right ventricle, the pulmonary ariery ascends
on the left side of the aorta, and divides into 7ight and left
branches, the righ passing under the arch of the aorta, and
proceeding behind the vena cava superior, to the right

lung, while the left passes in front of the descending aorta
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to the left lung.  The ductus arteriosus, (to be more parti-
cularly noticed, in the circulation of the feetus) passes from
the truuk of the pulmonary artery, to the arch of the
aorta, and is found couverted into ligament in the adult.

The left side of the heart is composed, like, the right, of
an auricle and a ventricle.

Left auricle.~—1t is at the left side of the heart, and ter-
minates somewhat anteriorly, in a projecting appendix,
which ig all that can be seen of this auricle, in the nataral
position of the heart. The inner side of the left auricle
is formed by the common septum already meutioned, as
coutaining the fossa ovalis, and is sometimes described as
having the appearance of the remains of a kind of semilu-
nar valve. To the right of the auricle, the pulmonory veins
of that side enter, one from above, and another from below ;
while, on the left, are seen the openings of the two pulmo-
nary veins of that side. The former are the larger and pass
behind the superior cava, while the latter are shorter and
pass before the descending aorta. Belowand anteriorly, the
auricleis terminated by a large opening by which it com-
municates with the left ventricle.

Left ventricle.—It is of a conical shape, and, from being
much thicker in its walls than the right ventricle, it does
1ot become flattened when empty. It is larger than the
right ventricle and its apex projects more. Its internal
surface, like that of the corresponding cavity on the other
side of the heart, presents a net-work of bundles of mus-
cular fibres, but they donot appear so numerous, and are
more regularly disposed than in the other.

There is, also, a valve in this ventricle, ofa construction
similar in principle to that already noticed as the fricus-
pid valve. But, as the left auricular opening is smaller
than that of the right, a valve divided into two parts
instead of three, and called the mitla, from its resem-
bluice to a bishop’s cap of ceremony, or mitre, is sufficient
for the opening into the left ventricle. The membranous
fold then, is divided into two parts, having the columne:
carnee and chorde tendinee, accommodated to the differ-
ence between the valves, which, with regard to mecha-
nism, are otherwise exactly similar. The aorta, or great
truuk of the arterial system, opens from the left ventricle.
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It arises from the back part, and right side of the ventricle,
its root being covered by the pulmonary artery. It then
ascends between that artery and the vona cava superior.
It has three semilunar valves, resembling those of the
pulmonary artery, but somewhat thicker and stronger,
Opposite to them are three depressions, . which have been
described as the sinuses of Vaulsalva. In the two anterior,
a little above the valves, are seen the openings of the two
coronary arteries.

STrucTURE OF THE HEART.—The proper structure of
the heart is muscular, its external surface being covered
bya coat reflocted from the pericardium, and it has a
peculiar lining membrane. The museular fibres composing
it cross each other in all directions. The thickness of the
walls of the heart varies ; itis thinner in the auricles, than

in the ventricles, and it is much thinner in the right side,
than in the left.

Coronany vessers.—These are vessels for the nourish-
ment of the heart itself.  They consist of two arferies, and
@ vein. The two arteries are the first given off by the
aorta, as already mentioned, and are distinguished by the
names of 2ight and left coronary arteries. The right, or
anter ior, takes its course transversely, between the right
auricle and ventricle, is continued to the flattened surface
of the heart, and then in the direction of the septum, to
the apex. The left pnsses downwards, covered by the ap-
pendix of the left  auricle, to the convex surface of the
heart, one branch running in a groove between the ven-

tricles, as far as the apex, and another between the left
auricle and ventricle to the flattened surface.

The coronary veins accompany the arteries, the greater
number of them forming a considerable trunk, which passes
between the left auricle and ventricle, and terminates, as
already described at the uuder part of the right auricle.

PHYSIOLOGY OF THE HEART AND LUNGS.

Heart.—The blood which flows from the laft side of the
heart is distributed by the arteries to every part of the
lmd)ﬂ and again returns to the heart by means of the veins,
which have heen described as terminating in the right side
of that organ, the superior vena cava bringing that portion,
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which has been circulated in the part of the body above
the heart, while the inferior vena cava brings that from
the lower part of the body.

When the right auricle is filled, it contracts and dis-
charges its contents into the right ventricle, which, when
it is completely filled, shuts the iricuspid valve, the blood
being at the same time propelled through the pulmonary,
artery to the lungs.

From the lungs, the blood is returned by the pulmonary
veins to the left auricle, which, becoming thus distended,
coutracts and throws its blood into the /eft veniricle. 'The
left venlricle, on receiving the blood from vhe auricle, shuats
its valve, in the mauner described in reference to the
corresponding cavity onthe other side of the heart, and
propels its contents through the aorta to the different parts
of the body. ‘

1t is obvious from what has been said, that the structure
of the heart has an immediate reference to the lungs ; and
that itisa double organ. There may be, therefore, said to
he two hearts, one proper to the lungs, and another proper
to the rest of the body, or, there is a circulation through
the lungs, and a general circulation throughout the othier
parts of the body.

The contractions of the heart, by which this is accom-
plished, are independent of the will, as well as, in a great
degree, of the brain and nerves ; for the action of the
heart continues after the head has been removed, and, of
course, the nerves which lead to it have been divided.

The heart continues in an alternate state of contraction
and dilatation from birth until death. The contraction has
been called systole, and the dilatation, diastole. When the
heart contracts, the arteries are at that time dilated, and it
is in this state, that their pulsatory motion may be perceived.

The different effects of pressure npon an artery and vein
afford incontrovertibleievidence of the circulation of the
blood. For instance, a ligature put round the humeral
artery, prevents the flow of blood to the fingers, and,
causes a swelling in the course of the artery, between the
ligature and the heart ; while, a ligature round the arm
sufficiently firm to compress the veins without stopping
the flow of blood through the arteries, which are deeper
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soated, produces swelling of the veins, between the fingers
and the ligature. The circulation of the blood is also visi-
ble by the aid of a migroscope. The important uses of the
circulation are the distribution of nourishment, and repa-
ration of injuries of whatever texture, throughout the whole:
frame.

Lungs.—They have been mentioned as spongy bodies,
The substance or parenchyma is divided and subdivided into
cavities called lobes, and lobules, the forms and dimensions
of which caunot be determined, from their extreme minute-
ness.  On examination with a powerful microscope, a lobule
appears to be made up of a spougy tissue, the minute cells
of which communicate with each other, and are surrounded
by a layer of thin cellular tissue, which defines the lobule,
and separates it from the adjoining lobules.

Into each of these lobules enter one of the divisions of
the bronchi, and of the pulmonary artery ; this last is dis-
tributed to the substance of the lobule, and is there trans-
formedinto the radicles of the pulmonary wveins. It is thus
soen, by what an admirable artifice nature has contrived to
produce sach an immense surface of contact between the
blood and the air, one of the indispensable conditions to our
existence, within such un incensiderable space as that occu-
pied by thelungs.

It is in this contact, that the air removes from the hlood
some of the elements which compose it, and that the blood
acquires gome of those of the air. The change which thus
takes place constitutes respiration, or the transformation
of wenous into arterial blood.

; The blood, in this process, is brought in contact with the

alr by a surface, in oxtent, said to Dbe equivalent to the
surface of the body.

; The Passage of air through the windpipe into the lungs,
1s called inspiration, and the expulsion, of air, from them,
exprration,

Respiration has a remarkable connexion with the action
of the heart. When the pulse is frequent, the breathing is
huarried ; and when the pulse is slow and gentle, the breath-

ing is scarcely to be observed, Respiration is also modified
by affections of the mind.
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- Themochanical ¢onstruction of the thorax amply furnish-

es it with the meaus of carrying on this alternate contraction
and expansion, from all the parts bounding it being more or
less moveable. During inspiration, the thovax isdiluted
and sensibly elevated. ‘I'his is effected through the mobi-
lity of the ribs and sternum, and the depression of the
diaphragm. On ezpiration, the motion is reversed, and is
produced by the elasticity of the cartilages, and of the liga-
ments of the ribs, which resnme their former sfate, by the
relaxation of the muscles which had raised the thorax, and
by the contraction of a number of others, wloge action is
to lower and contract the chest, when elevated. {

From a series of experiments, the general sum of a man’s
natural inspirations, is said to be about twenty-six, or
twenty-seven, in a minute, but it varies from fourteen or
fifteen upwards,

Changes which the Air undergoes in the lungs.

The air, in its passage from the lungs, has a temperature
nearly the same as that of the body, but there escapes with
it from the chest, a great quantity of vapour called pulimona-
ry transpiration, and its chemical composition is diffscent
trom that of the iuspired air, for, although the proportion of
azote or mitrogen, is much the same, that of ozygen and
carbonic acid is quite different, The ozygen in the atmos-
phere is 0,20, while that in expired air is 0.16, to 0.17 ;
the latter containing about 0.3, to 0.4, of carbonic acid,
the loss of the former being, in genersl, about equalled by
the addition of the latter.

When the venousblood traverses the small vessels in the
pulmouary lobules, it assumes a bright scarlet colour ;
its adour becomes stronger, and its temperature rises about
a degree. A portion of its serum, or watery part, also dis-
appears in the form of vapour, and mixes with the air. Its
tendency to coagulate augments considerably, and its speci-
fic gravity diminishes. The venous blood having acquired
these characters, becomes arterial.

The colour of the blood depends upon its contact with
oxygen, for, if there be any other gas in the lungr, or the
air be not suitably renewed, the change of colour does not
take place. But Low the oxygen produces the red colonr
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of arterial Llood, is a point upon which chemists have not
yet agreed. S

Respiration seems to Dbe the principal, or, at least, the
most evident mource of animal heat. There is, therefore,
a partial difforence observable between the heat ‘of the ex-
tremities, and parts nearer the source of heat. The former
are colder than the trank, being sometimes 892, or 91°,
of Farenheit, or less, when the heat of the thorax is about
104° of Farenheit.

CIRCULATION IN THE F®TUS.

The navel-string or umbilical cord, or communication be-
tween the motherand the child is composed of (wo arteries,
and a vein with a quantity of jelly enclosed in membranes.

The umbilical vein, (a vessel arising from the placenta,
where it collects its blood from the mother,) enters the ab-
domen of the child at the uwmbilicus, and, having ascended
in a fold of peritoneum behiud the recti muscles, reaches the
inferior surface of the liver. After giving branches to
both lobes of the liver, iv terminates in the left-vena po e,

from which a branch called the ductus venosus passes o the
mferios cava. :

From the wnlilical vein proceeding direct to the liver,
the ductus venosus has been described as coming off from
the left vena porte, but it may with propriety be consider-
ed as coming direct from the wnbilical vein.

Although the vena porte will be desoribed mora particu-
larly hereafter, it may be mentioned here, that the trunk
of this vessel is formed by the veins returniug blood from
the viscera of the abdomen, aud thatit divides into right
and left branches, in a cleft of the liver, ealled the porta
or gate. It is thus seen, therefore, that the left branch is
supplied, as just noticed, in zhe Jeatus, while the right re-
ceives its blood from the abdominal veins,

The course of the ductus venosus is short and a little
f:urved 5 it joins the larger of the hepatic ueins, whose office
18 to return the blood from the liver, aud goes direcily to
the vena cava inferior Where it joing the 7eght auricle ; vhis
vessel and the umbilical vein ave ligamentous in the adult.

The blood then, having set out from the placenta, is thus
earried by the wmbilical vein as far as the lver, to which
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one part of it passes, while the otlier gnes to the vena cava,
where it mixes with that bronght from the liver by the
hepatic veins, and by these iwo sources reaches the heart,

Having avrived at the heart, it passes into the right au-
ricle where it meats the blood of the supsrior caya, and then
partly wnto the left, through the foramen ovale, which is an
oval opening in the pariition, described in the adalf as se-
parating theright and left auricles.  From the zight auricle,
a portion of the blood passes into the right ventricle, which
propels it into the pumonary artery. This portion how-
ever, does not all go fo the lungsas in the sdult, the greater
part of it being carried to the corta by a ¢anal or anas-
tomosing branch called the ductus arteriosus. The por=
tion of blood earried tothelungs is refurned by the four
pulmonary veins to the left auricle, where it mixes with
that veceived direct from the right auricle, and passes into
the left ventricle, whence, it is sent through the aorta, and,
again meeting the blood that comes throngh the ductus
arteriosus. goes to the diffivent parts of the body.

The blood is eventually returned to the mother by the
umbilical arteries, which, m the feetus, may be considersd
as continuations of the Aypogasiric arteries, and are directed
over the sides of the bludder, and atinched to the urachus ;
they are comparatively of great sz, and become ublite~
rated after birth, the current of blood being divected into
the braunches of the aorta, which supply the lower ex-
tremities, the small size of which 10 the fetus being
said to depend on the limited supply of blood sent to
them.

The urachus, is, in qnadrupeds, a sac, or canal, leading to
another sac hanging from the navel, and carrying ftoit
urine from the bladder. [n the human fe'us which genc-
rally secretes no more than the shiorbents remaove, itis a
mere vestige, and appears as a ligament of the bladder.

DISEASES TO WHICH THE CONTENTS OF THE
THORAX ARE LIABLE.

Diseases of the Lining Membrane and Lungs.

The living membranes of the cavity of the chest, as well
as the parts within it, are, in common with all other tex-
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tures of the body, liable to inflummation, and all its termi-
nations.
The'following ave the principal affsctions :—

- Pleuritis, ov Plc&ri,\y.——This 18 an inflammation of the
lining membrane of the chest. ' It sometimes affaqts the
plenra-costalis, sometimes, the pleura-pnlmonalis, and some=
times both, In the latter case, the two layers of mem-
braue become connected together by the coagulable lymph
thrown out, and are said to adhere.

Hydro-thorar, or Water in the Chest.—The cavity of
the pleura sometimes contains an «ffusion of serous fluid,
which, by pressing upon the lung, prevents its action.

Emphysema of the Lungs.—This disease cousists ina
rupture of the partition, by which one pulmouary lobule
_or air-cell, is separated from angther ; hence, the air be-
comes eXtravasated.

- Puewmonia or Inflammation of the substance of the Lung.
In this disease; the substauce of the lung may, from being
8POURy, become solid, heavy, granular, or what is called
hepatized - 1t is also, subject to all the other terminations
of niflimraation.

Phthisis Pulmona is, or Consumption.— A disease usuale
ly found 10 serophulous subjects, and commencing with the
formation of small tubercles of a greyish colour, which
inorease in size and numbers, unite, form masses, and ul-
celute. g i s

Bronchilis.— Inflammation of the wmucous lining of the
Bronchi. x ;

Hazmoptysis, ov Spitting of blood.—This takes place,
either fiom the rupture of some sinall vesselin the lungs,
or, it is said to be effused from the surface of the mucons
membrane lining the air-tubes, without erosion, or lesion
of its structure.

Preumo-thorax, or Air in the Chest —This seldom occurs
without some perceptible lesion, communicating with the
bronchi.

Diseases of the Heart and its membranes-

Aortitis, or Iuflammation of the Aorta in the vicinity of
the Heart.~Tlis is noticed here, as it frequently extends
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to the cavities of the heart. It often terminates in the de-
position of calcareous matter, or ossification. My

Aneurism of the dorta, ov dilatation of the couts of the
artery, In some cases, this does not extend to all the
conts of the vessel ; the ibner and middle coats being torn,
and the cellular one alone forming the wall ; at other times,
the coats of the artery are both dilated and torn, the blood *
being effused beneath the cellnlar membrane. There are
generally found some wlcerated or ossified spots.

Affections of the valves of the Heart.—The valves of the
heart are subject to induration, or to osseous or mrlilagihéus
concretions. These alterations of structure may take place
in any of the valves, either of the heart or arteries.

Pericarditis, ox Inflummation of the Pericardium,

Hydrops Pericardii, ov Dropsy of the Pericardium.—Ta
this disease, the heart may be unaffected. Theremay or

may not, be traces of previous inflammation in the pericar-

dium. i £ i
Hypertrophy, Thickening, or Enlargement of the Heart.—
This may take place in any of the cavities, those, the wallg
of which ave effected, being diminished in proportion ‘o
the increased thickness. T

Carditis, or Inflammation of the Heart.—'This ia. ratl;?x'
a rare disease, and the inflammation is usually confined to
a part of the substance of the heart. !

Ramolissement, or Softening of the Heart.—The symp-
toms of this disease are very obscure. The consistence of
the heart is found to be diminished, being sometimes §0 s0ft
and friable, as to be easily penetrated by the finger. .

Indwration of the Heart.—In this case, the reverse of the
aboye takes place. The induration is variable in degree,
as well as in its extent, but sometimes approaches to that of’
cartilage.

Malconformation of the Heart.—Deviations from the na-
tural structure of the heart of very different descriptions
sometimes ocecur. Of these, the most common is that in
which the jforamen ovale continues open.
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o

THE VISCERA OF THE ABDOMEN.

- )

The abdomen is one of the largest of the cavities of the
body, is more capable than any other of augmenting its di-
mensions, and contains a great number of organs destined
for impoctant functions.

The form of theabdominal cavity is ovoid, and, on ac-
count of its considerable dimensions, it has been, for the
sake of precision, divided into regions, each of which has a
peculiar name.

To comprehend this division, which is altogether arbi-
trary, the abdomen is supposed to be marked by lines as fol-
lows : Ist, across the wiphoid or ensiform cartilage, from the
last true rib on one side, to that of the other : 2d, from the
lower margin of the lust fulse rib on one side, to that of the
other : 8d, fromthe anterior superior spinous pracess of the
08 tlvwm on one side, to that of the other : thus, dividing the
abdomen into the epigastrium, or epigastric region, being that
space between the first and second lines ; the wmbilical, the
space between the second line and that below, and being
about the breadth of four fingers both above and below the
navel ; and the kypogastric, the space between the third line
and pubes.

Each of these regions is again divided into three parts,
viz, the epigastrium is divided into the epigastric region, pro-
perly so called, or scrobiculus cordis, having on its sides the
right and left hypochondriac regions ; the umbilical, into a
nmuddle, or umbilical region, and tiwo lateral ones called iliac
regions, or flanks ; and the hypogastric,into a middle space,
bearing the same name, or that of pubic, with sides called
inguinal regions, or groins. .
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On the back, the space occupied by the dorsal vertebra
is equally divided into superior, and inferior dorsal regions,
while, that occupied by the lumbar is called the loins, or re-
gio lumborum. -

Above, the abdomen is separated from the thorax, by the
diaphragm, while its lower boundary is formed by the pelvis.

DIAPHRAGM.

Althongh the diaphragm is a muscle, and properly belongs
to another division of the subjsct, it is necessarily so often
roferred to, in speaking of the contents of the thorax and ab-
domen, that a description of it is here introduced.

1t is a thin, broad muscle, in the shape of a vault over the
contents of the belly, and forms a parfition between the
thorax and abdomen. In describing it, it is usually divided
into a superior, or greater,and an infeion, or smaller muscle.

Superior ov greater musele.~1t arises by fleshy slips from
the cartilago ensiformis, and from the cartilages of the
seventh, and all the inferior ribs. From these attachments,
the fibres radiate from the circumference towards the cen-
tre, where they are inserted into a middle, or cordiform ten-
dou. This tendon is formed by tendinous fibres running in
different directions, and interwoven with each other. On
tho right side of the tendon, is a rounded triangular open-
ing, for the passageof the vena cava inferior, from the ab-
domen to the chest.

Inferiar or smaller muscle — 1t arises from the three upper-
most lumbar vertebree, by four heads, of which the fleshy
bellies form the erura of the diaphragm. These unite, ara
continued upwards, and spread in their ascent. The inner
and longer crura leave between them a long oval opening
through which the aorta passes from the thorax to the ab-
domen, and the thoracic duct from the latter to the former.
Above this opening, the fasciculi of the crura of each side
decussate in part, and again separate to form an oval aper-
ture, which is situated rather to the left, and through
which the @sophagus and nervus vagus are continued from
the thorax to the abdomen. They afterwards run upwards
and forwards, to be inseried into the cordiform tendom.
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CONTENTS OF THE ABDOMEN,

The abdomen contains, besides the peritoneum and its
productions, the stomackh, the small and large inlestines, the
liver, the spleen, and the pancreas, their bloodvessels, append-
ages. §oc with part of the urinary crgans, viz. the Zidneys,
renul capsules, and ureters. 1t also contains part of the
bladder, when it is distended.

PERITONEUM.

It lines the abdomen, and gives a general coyering to
most of its contents, as well as to those of the pelvis, while,
it forms ligaments for retaining thebowels in their places.

The peritoneum, like the pleura, and pericardium, i8 a mem-
brane of the reflecled kind. After lining the parietes, ov
walls of the belly, it is reflected from them, giving covering
to the different viscera, and their vessels. It is without
any opening, so that, if it could be raised from the parts
which it envelopes, it wouid form a large bag, with the
viscera, strictly speaking, on the outer side of it. When it
is distended with fluid, the fluid is contained between the
peritoveum lining the abdominal muscles, and that part of
it, which invests or forms the outer covering of the intestines,

Of the varvious productions of the peritoneum, the most
remarkable are the mesentery, the meso-colon, and the omenta.

Tue MEsEnTERY.—Ltis composed of two layers of peri-
toneum, which passoff from the posterior part of the abdo-
men, in an oblique line from about the second lumbar verte-
bra, to the right iliac fossa. This atfachment is straight,
and nparrow, while that towards the intestines is convex,
broad, and as extensive as the bowels, to which it is con-
nected. It commences with the last turn of the duodenum,
and terminates at the rectum.

The two layers are connected by loose cellular membrane,
and between them, aresituated the glands and bloodvessels
of the intestines. That part of this membrane, which fol-
lows the course of the colon, iscalled meso-colon, and that
attached to the rectum, meso rectum.

OumenTA.—OFf these there are two, Qgrbater, and
smaller, or the omentum majus, and the ementum minus. -
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Greater Omentum . — This, called also epiploon, is a float-
ing membrane of great delicacy, often loaded with fat, and
extends from the greater curvature of the stomach anteriorly,
to the transverse arch of the colon” posteriorly. From the
former attachment, it extends downwards over the small
intestines which it covers, and, sometimes, descends as low.
as the pelvis, before it turns upon itself to ascend to the
transverse arch of the colon, which it encloses, thus, ap=
pearing to form a bag.

Smaller Omentum.—This is described as a membrane ex-
tending Letween the smaller curvature of the stomach, and
concave surface of the liver, being fixed, also, to the extre-
mity of the esophagus, to the diaphragm, the pylorus, and
the commencement of the doudenum.

1t is placed before the lobolus Spigelii of theliver, which
may be seen through it. Itis composed of two layers, and,
between them at the right extremity, are situated the Aepa-
Zic vessels, and biliury ducts. This part is called the capsule
of Glisson, and contains the hepatic artery on the left, the
vena porte on the »ight, with the biliary ducts, consisting
of the ductus hepaticus, ductus, cysticus, and the ductus com-
munis choledochus before it, and nerves and lumphalies. sur-
rounding the vessels. The ducts mentioned will be de-
scribed with the liver and gall-bladder. Behind this cap-
sule, is an aperture communicating with the common bag
of the omenta, and called the foramen of Winslow.

The greater omentum may be considered as derived from,
or, as being acontinuation of that nowdescribed. The layers
of the smaller omentum, which separate at the smaller curva-
ture of the stomach, the one passing before that viscus, and
the other behind, again meet at the greater curvature, and,
becoming applied to each other, from the membrane describ-
ed as the larger omentum. There are some other processes
ofthe omenta mentioned, but they are unimportant.

STOMACH.

It is situated at the upper and left part of the abdo-
men, or in the lefl hypockondriac, and epigasiric regions.
It.ll a muscular bag, capacious, and rounded at one extre-
mity, and gradually decreasing to the opposite. For the
sake of description, it is divided into fwo surfaces, an an-
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tevior, and a posterior ; two curvatures, a greafer, and a
smaller ; and {wo exiremities, a vight, and a left, called also,
small and large, or pyloric and cardiac. The grealer cur-
vature i8 convex, forms the inferior edge, and reaches from
one extremity to the other. The smaller curvature is
concave, situated at the upper part, and comprehended be-
tween the orifices. The orifices of the stomach are the
cardiac or @sophageal, which is the superior, and the py-
loric, which is the nferior.

The stomach has three coats, a peritoneal,or outward oo~
vering, in common with all the other contents of the abdo-
men, a muscular, or middle, and a mucous, or villous coat,
forming the lining. 3

The peritoneal coat is formed by the two layers of the pe-
ritoneum, which, on the formation of the little omentum,
separate and cover the stomach, and, uniting again at the
greater curvature form the large omentum, as already de-
scribed.

The muscular coat is the most considerable, and is com-
posed of two layers of muscular fibres, a longitudinal, and
a transverse. The former take the course of the long dia-
meter of the stomach, as if continued from the eesophagus,
while the others pass round the stomach, or rather con-
sist of segments of circles taking that divection. They
are few at the cardiac orifice, but numerous and well mark-
ed, about the middle of the stomach.

The willous, or mucous coal appears as a continuafion of
the lining membrane of the cesophagus, but differs from
it, in the minute projections, or villi resembling the pile
of velvet, which project from its inner surface, and give
it its name. It is of a reddish yellow colour, and frequently
found disposed in folds from the contraction of the muscu-
lar fibres. These appearina radiated form at the cardiac
orifice. At the lower, or pyloric orifice, there is a doubling
of the mucous lining, enclosing a bundle of muscular fibres,
with some condensed cellular substance, and corresponding
to un external depression. This is called the pylorus, and
has the form of a broad flat ring, fixed by its circumference
to the parietes of the stomach. Itis the valve, which
shuts the stomach during digestion. -

The e@sophagus mentioned above, and the course of
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which through the posterior mediastinum, has been alrendy
described, is of a cylindrical form, and united to the sur-
rounding parts by loose cellular tissue, Tt is composed of
a uscular and a mucous coat. The formeris t'hlck. and
dense, having its longitudinal ﬁbrel‘ ext.erm?l; and its circu-
lar, which are more numerous, situated internally. :l‘llo
mucous coat is white, thin, and smooth, and formad‘lnto
longitudinal folds. It has been noticed howevgr, as d.lﬂ'm_--
ing from the mucus lining of the stomach, with which it
lias been said to be continuous. 1t has numerous follicles
for the secrotion of mucous, is paler than the lining of the
stomach, and has been described as having & very firmly
fringed border, hanging free at the cardiac orifice.

INTESTINES.
These have been divided into small and large.

SMALL INTESTINES.

The small intestines ave divided into duodenum, Jejunum,
and eum.

Duopenum.—This is the intestine into which the food
passes from the stomach ; it is the largest of the three small
intestines, and, from its capability of dilatation it has been
called a secondary stomach,

It derives its name from being about twelve finger-
breadths in length, and extends from the pylorus to the
fransveree meso-colon, forming a curve, of which the con-
vexity is to the right, and the concavity to the laft. Tal-
ing a course from the pylorus horizontally backwards, and
to the right, as far as the neck of the gall-bladder, it turns
and passes downwards as low as the right kiduey, surround-
ing the head of the pancreas, and, sbout the second lumbar
vertebra, it crosses the spine hehind the root of the me-
sentry by which it is fixed.

\VAhen the intestine becomes transverse, the ductus com-
munis choledochus, and ductus pancreaticus, terminate ob-
liquely on the infernal surface, by a common orifice.

. JEJ.UNUM and Iteunm.—The part of the canal of the smal]
Intestines, formed by the jejunum, and ileum, commences
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at the termination of the duodenum. The direction, taken
from the commencement of this portion of the bowels, is
obliquely from above tobelow, and from the left to the
right side. 5

Although distinguished into jejunum, and ileum, there
does not appear to be any natural foundation for such a di-
vision, and their extent is determined by measurement ;
the former portion being considered as forming (wofifths,
and the latter, three fifths of the length. The part called
jejunum is generally found more empty, and its convolu-
tions are in the wumbilical region, while the portion called
ileum is of rather less diameter, and lies chiefly in the
hypogastric, and iliac regions.

STRUCTURE OF THE SMALL INTESTINES.

Their structure is similar to that of the stomach. They
are oylindrical, and present & smooth and even surface ex-
ternally. The ezlernal, or peritoneal coat, is a continuation
of the peritoneum ; the musculnr coat is composed of two
sets of fibres, disposed as in the stomach ; and the villous
coat presents the same appearance of villi, as the internal
membrane of the stomach of which it is a continuation.

The peritoneal coat is derived from the two layers of the
peritoneum forming the mesentery. This coat of the
duodenum is only partial, asthe peritoneum does not give
an entire covering to the small intestine until it has psssed
through the oot of the mesentery or, in other words, from
the part at which the jejunum begins,

The villous coat forms, within the canal, numerous dupli-
catures fixed transversely to the circumference of the in-
testine, and called valvule conniventes. They vary in breadth
and length, but none of them form entire circles, and they are
broader in the middle, than at the ends. They begin about
an inch below the pylorus, and, although they are found in
all the divisions of the smaller intestine, they are most nu-
merous and most couspicuous in the jejunum, while they
nearly disappear in the ileum. The mucous coat is fixed to
the muscular by a cellular membrane, which was at one
time enumerated as a coat.

LARGE INTESTINES.
These are divided into cecum; colon, and rectum.
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Cacun. —This gut is so called on account of its forming
apouch, sac, or blind extremity. Itis the ﬁrst‘ of the larj,g_e
intestines, being that in which the z/ium terminates, and it
lies in the hollow of the right os liwm, attached to the.
tliacus internus muscle. The gut appears like a part of the
colon of two or three inches inlength, closed at the end,
and cut off by the ilewm texminating abruptly in the side of
the former. It is therefore, frequently called caput coli,
or caput cacum colz.

Thers is an appendage attached to the cecum, abont two,
three, or four inches long, of about the size of a large quill,
and terminating in a shut or blind extremity. From its
resemblance to an earth-worm, it has been called the ap-
pendiz vermiformis.

Varve of the Conon,—This is sometimes also called
valve of the tlewm, or ileo-cecal, or ileo-colie valve.

At the place where the ileum terminatesin the side of the
large bowel, there is a valve, to prevent the return of the
contents of the lavge intestines. Inthe recent subject, it
appears like arounded projection into the cavity of the large
intestine, witha fissurein the middle, forming two lips, unit-
ed at their extremities, and continued by folds on each side
until they are insensibly lost on the sides of the intestine.
In the dried intestine, the valve appears as {wo semilunay
Jlaps, adhering by theiv convex edges to the termination of
the ileum, while their concave edges project unattached iuto
the canal. Itisformed by a projection of the internal mem-
brane of the gut, doubled upon itself.

Coron.—This gut is a continuation from the part just
described. From the caput coli, it passes upwards on the
right side of the small intestines; and before the right kidney,
until it gets under the margin of the liver, and in contact
with the gall-bladder. It then crosses the belly to the left
side, in an arched direction, before, or immediately under the
stomach, after which it descends in the left side, as low as
the iliac fossa, where it makes a curve, which, from its re-
semblancs to the shape of the letter s, has been called the
sigmoid flexure, and terminates in the recium., ;

From the changes which thus take place in the courss of
this gut, it has been divided into four portions, 1, ascending

colqn i 2, transverse arch of the colon ; 3, descending colon ;
4, stgmoid flevure of the colon. 3
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- The ascending colon is that part of the gut, which is
situated in the right lumbar region, above the cacum, and
below the gall-bladder. 1t is covered, anteriorly, by the
peritoneum, and is connected, posteriorly, with the quadratus
lumborum muscle and 7ight kidney, by a quantity of cellular
membrane.

T'he arch of the colon is said to commence at the part
where the gut begins to proceed across the epigasiric region.
It is usually situated helow the stomach, although, it is some-
times found passing across the abdomen opposite to the
navel, or even lower. It is the longest and largest por-
tion ofthe colon, and is united behind with the ¢ransverse
meso-colon, a fold of the peritonenm formed of two layers,
which pass transversely, and connect the colon with the
posterior wall of the abdomen.

T'he descending colon is that portion which passes down-
wards from the arch, before the left kidney, and below the
spleen. having the same relative situation, size, and connec-
tions as the right.

The sigmoid flezure of the colon is situated in the left
iliac fossa, being bound down by a donble layer of perito-
neum, sometimes called the diac meso-colon.

Recrusm.—This intestine is straight, as its name implies,
and is about six inches in length. Descending in the pelvic
cavity, it is supported behind by the sacrum, and os coceygis,
and bounded in front by the urinary bladder, with which it
is in immediate contact at its Jower part. It terminates at
the anus, covered with the levator and sphincter ani muscles.

STRUCTURE OF THE LARGE INTESTINES.

Their surface is not even, like that of the small bowels,
but of a puckered appearanee, and has attached to it numer-
ous small processes, formed of elongations of the peritoneal
covering, generally loaded with fat, and called the appendices
pinguedinose, or epiploice.,

The large intestines are composed of the same number of
coats, as the small intestines. The peritoneal covering is
seldom complete at the ceecum, where that gut is counected
with the psoas, and iliacus internus muscles. This coat is
also, often defective at the posterior part of the rectum,and
in its lower third is altogether waniing.
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This covering is, however, liable to vary, from the vary-
ing size of the parts vearit, thus, it will be less covered from
the distention of the uterus or bladder. TFrom the point of
contact between the bladder and rectum, the peritoneum is
reflected over the fundus of the former.

- The muscular coat is thicker and stronger than that of
the small bowels, and its longitudinal fibres differ in their
disposition, being collected into three distinct Lands inters
mixed with tendinons fibres, and called the bands of the
colon. These bands, two of which are anterior, and one pos-
terior, begin at the vermiform process of the cecum, and
are continued the whole length of the colon. In the rectum,
the longitudinal muscular fibres are spread over the intes-
tine, and are lost towards its extremity, while, towards this
part the circular one become particularly strong, and form
what hus been called the internal sphincter muscle.

_ The villous appenrance of the internal membrane is less
distinct than in the small bowels. 1t is thicker, and, in the
Tectum, is disposed in folds chiefly transverse and apparently
caused by the contraction of the muscular fibres.

LIVER.

The liver, the largest gland of the body, is ofa dark red
colour, inclining to yellow, and is situated in the upper part
of the abdomen, in contact with the diaphragm. under the
margin of the ribs of the right side, or, in the vight hypo-
chondrium, and extending across into the epigastrium,

The average weight of the liver, in adults, is about three
pounds, and its figure is irregular. Its superior surface is
convez, fitting the concavity of the diaphragm, while the
inferior surface is of less extent than the upper, irregularly
concave, and rendered unequal by several eminences.

The li\rer is kept in its place by the following ligaments,
whxc_h. with the exception of that ocalled the 20und, ave pro-
ductions of the peritoneum.

o 1;"";3‘ Suspensory ligament.—This consists of two layers
fro‘l’n thg[:;um’ passing from before to behind, and continued
ol liaphragm to the convex surface of the liver, so as
0 Givide its surface into two unequal parts, or right, and left
portious. - At its anterior edge, between its layers, are con-
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tained the remains of the wmbilical vein, which thus passes
to the liver on the exterior of the peritoneum, and is called
the round ligament.

The coronary ligament is formed by the separating of
the two layers of the suspensory ligament behind, and where
it is attached to the diaphragm. There is, consequently, a
triangular space left, which is filled with cellular substance.

Right and left lateral ligaments.—Theso may be consi-
dered a continuation of the same layers, continued oun each
side, along the posterior margin of the liver, and connect-
ing it with thediaphragm.

The two parts, into which the liver is divided by the sus-
pensory ligament, are called the right, and left (obes, the for-
mer being the larger.

The inferior surface of the liver is rendered unequal by
the following cavities aifd projections.

1. To the left aslightly concave surface, corresponding
to the stomach.

2. The fossa umbilicalis, or great JSissure, which divides
the under surface of the liver into the right and left lobes,
and passes from the anterior to the posterior edge. Itis
often crossed anteriorly by a process of the liver, called pons
hepalis (bridge of the liver) soas to render it a canal. It
lodges anteriorly, the umbilical vein, and contains posteriorly,
the ductus venosus referred to in describing the circulation
in the foetus, but which in the adult are both ligamentous.

3. The portaor sulcus (ransversus, which is not so long
as the last, passes from left to right, in the direction of
the long diameter of the liver, of which it occupies the mid-
dle third. Itissituated, at nearly anequal distance from
the anterior and posterior edges of the viscus, and at right
angles with the last fissure. It contains the trunk of the
vena porte ; the principal branches of the hepatic artery ;
the &iliary ducts, where they form the ductus hepaticus ;
and the nerves and absorbents of the liver, united together
by cellular substance. :

4. There aretwo eminences of the porta, called the
lobulus quadratus, and the lobulus Spigeliz. The former is so
called from its square shape, and bounds the porta anterior-
ly, separating the anterior half of the longitudinal or great
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fiseure, from tlie depression in which the gall-bladder rests.
The lobulus Spigeiiv is more considernble than the lass, and
isseen through the little omentum. It varies iu figure, but
i8 generally of a triangular form. It bounds the porta pos-
teriorly, and is situated between the two great lobes, but
appears rather to belong to the right, to which it is connect-
ed by a prooess extending from it, and called processus, or
lobulus caudatus. On the left side of it, there is a passage
for thé ductus venosus, and on the right, a fissure or depres-
sion for the inferior vena cava.

5. There is a saperficial oval depression, in which part
of the gall-bladder lodges, sitnated on the right side of the
lobulus quadratus.

6. There are two smaller depressions to ba obseryed
on the righs lobe, the anterior answering to the point of
the colon, where it commences its. transverse course, to
form its arch ; and the posterior, to the superior extremity
of the 7ight kidney, and capsula renalis.

The circumference of the liver is irregular in figure, and
of unequal thickness. The anterior edge or margin is thin,
and has two notches ; one deep and narrow, the commence-
ment of thelongitudinal fissure lodging the remains of the
umbilical vein ; the other for receiving the fundus of the
gall-bladder, but not always found. The posterior edge is
shorter and thicker, especially to the right. Tt is attached
to the diaphragm by the ligaments described, and hasin its
middle, an irregular depression, which terminates the great
JSissure, and a fossa, which assists in forming a canal, for

the inferior cava, and at the bottom of which, the hepatie
veins terminate.

STRUCTURE OF THE LIVER.

Thisisofa peculiar character, and appears to consist of
a reticular mass of brownish yellow substance, chiefly made
up of numerous vessels. These vessels are the vena porte,
forming a venous system, the peculiar structure, distributi-
on, and function of which will be described ; the ramifica-
tions of the hepatic artery, and hepatic veins ; those of itg
€xcretory ducts ; with the numerous branches of nerves, and
absorbent vessels, distributed to it. :

VENA Porrz.~This consiats of two ordersof vessels,
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which commanicate by a common trunk, ene set for colleot-
ing, the other for distributing blood. ~The'one is formed
of the veins, which return the blood from the spleen, pan-
cyeas, stomack, and intestines, and is called the vena porte
abdominalis 5 while, the other called the vena porie hepatica
consists of the ramifications of the trunk formed by the
former veins in the substance of the liver whers they are
distributed like arteries.

The truuk of the vena porte abdominalis is formed more
immediztely by the splenic, and superior, and inferior mesen-
tericveins. 1t passes upwards and to the right, from the
‘vertebral column to the porta, and is about five inches in
length. Tt is at first placed behind the right extremity of
the pancreas, and duodenum, and afterwards within the
capsule of Glisson. At the porta, the trunk bifurcates, the
branches forming a canal lyivg horizontally in the porta,
each branch making nearly a 7ight angle with the trunk.
Of these brauches, the right is the shorter but larger, and
passes to the right lobe, the other, a left branch, being eon-
tinued as far as the great fissure, where it unites with the
ligamentous remains of the umbilical vein, and is distribut-
ed to the left lobe.

The ultimate divisions of the vena porte, anastomose with
the radicles of the biliary ducts, and hepatic veins. The
branches of the vena pori@ are accompanied by those of the
hepatic arteries, veins, biliary ducts, and lymphatics, and
they ave all connected by dense cellular substance. The
vena porte, lilce the rest of the abdominal veins, differs from
the general venous structuro, in having its coats thicker,
and in the absence of valves.

Heraric anTery.—Thisis a branch of the celiac artery,
to be described in its proper place, and subdivides into two
priucipal branches, which pass into eitherlobe at the porta,
and are continued with the ramifications of the vena porvee.

Heraric veins.—These, which may be considered as the
veins of the substance of the liver, take their origin in all
parts of it, from the capillary extremities of the hepatic
artery, and vena porte. They unite into larger and less nu-
merous branches, and terminate by three or four principal
trunks in the vena cava behind the liver.

Brrrary pucts.—They arise by minute extremities,
from all parts of the substance of the liver, their ramifi-
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cations accompanying the nerves and vessels. Their mi-
nute origins, being distinguished by the yellow fuid which
exudes from them on muking a section of the liver, have
been ealled pori biliarii. They gradually unite into larger
branches and form trunls, which are all united at the porta

in the ductus hepaticus, which is found in the copsule of
Glisson,

Althongh the ramifications of the vessels above deserib-
ed, together with the nerves and absorbents, constitute the
principal part of the mass of the liver, there appears to be a
structure constituting the peculiar substance of the liver.

When the liver is cut, it presents a smooth surface com=
posed of small poinis of a reddish brown, and pale yellow
intermixed, the ovifices of the vessels becoming also ap-
pavent 5 the ducts being distinguished by the thickness of
their coa's and their yellow colour, the arteries, by less
thickness and more elasticity, and the branches of the vene
liepaticee, and vene porie, by the thinness of their coats.

1f the substance of the liver, however, be torn, it appears
rough aud grannlated, or made up of a number of small
irregular rounded grains or bodies of a reddish brown colonr
and soft consistence. These bodies are cu:lled acini, and, if
injected minutely and dried, may bo seen to give origin to,
or to send off very minute vessels, which radiate from them
in all directions, and are called penicilli,

GALL-BLADDER.

It is a membranous hag of a pyriform shape, sitnated
under the right lobe of the liver, in a superficial cavity
already noticed. Superiorly, it is connected to the liver,
and below, it presents a surface more considerable than the
former, and covered by peritoneum, being contiguous to
the pyloric orifice of the stomach, to the duodenum, and the
right extremity of the arch of the colon. :

The gall-bludder isdivided into a body, fundus, and cerviz.
In'the erect position, its fundus, or base, is situated ante-
riorly, inferiorly and to the right, and its cerviz, posteriorly,
Superiorly, and to the leftl.  The cerviz is bent. so a5 to form
A convexity above, and a coucavity below, and terminates in
the ductus cysticus. This is about the same length as the

hepatic duct, with which it unites below, to form the ductus
communis choledochus.
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The gall-bladder is found fo be composed of two coats,
viz. an exterual or peritoneal, and an internal or mucous.
The external, which is partizl, belongs only to the under
surface or base, passing off from the circumference of the
cavity, in which the gall-bladder is placed, and covering
rather move than half. Underit, thereis some dense cellu-
lar membrane forming filaments, which by some haye
been desoribed ax muscular fibres. The internal or mucous
coat is thicker, and has a villons appearance. 1t is disposed
in uumerous ruge or folds, which have a reticular distribu-
tion, and has numerous follicles for the discharge of a pro-
tecting and lnbricating mucus.

Ducros coMMUNIS cHOLEDOCHUS — By the union of the
cystic aud heputic ducts, at an acute angle, this duet is form -
ed, appearing as a continuation of the latter. Tt passes
before the vena porte in the capsule of Glisson, joins the
posterior part of the right ex(remity of the pancreas, passes
behind the second portion of the duodenum, where it some-
times joins the duct of the pancreas, but more frequently
prsses with it, throngh the muscular coat of the bowel, after
which, the ducts secompany each other obliquely between
the muicular and villous couts, aud terminate by a common
o:7fice as already noticed.

Structure of the Ducts.—The ducts of the Liver and gall
bladder, avd the common bile duct, are composed of two
conts ; an ezternal, which partakes of the nature of the
esllular texture, is dense, and has the appearance of longi-
tudinal fibres ; and an 2nlernal, or mucous coat, havivg a
villous appaarance, like that of the gall-bladder, and form-
ing numerous folds about the beginning of the ductus cysti-
cus, which give the passage a tortuous direction.

% SPLEEN.

The spleen isa viscus of an irregular oval figure, and of a
purple or livid colour, often mixed with patches of hright
red, or black. It is sitnated in the left hypochondiium,
above the left kidney. under the fulse 1i0s, and 18 connected
with the left extremity of the pancreas, and also the
stomach, by cellular membrane and peritonenm, from which
it derives a covering. The size of the spleen differs con-
siderably in different individuals. It has several notchesin
its edges, and it is not upcommon to find several bodies of
the same structure, as the spleen, attached to it.
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It has been divided into two surfaces, an exlernal, and an
internat, anda circumference.  The externalsurface is convex,
and contiguons to the diaphragm, to which it is consequently
somotimes found united by preternatural adhesions. This
surface corresponds to the fourlast ribs of the left side.
Lhe infernal surface is divided lougthwise into two parts, by:
a depression which has been called the fissure of the spleen,
contuining some fat, and being the part where the vessels
and nerves enter. The corcumference of the spleen is irregu-
lar, being commonly thicker above than below, aud the
edge is usually interrupted by the notches referred to, which
are indefinite in extent and number. 3,

Susstance oF THE SpLEEnN.—The substance of the
spleen is spongy and friable, yielding readily to the pressure
of the finger. It consists chiefly of a congeries of bloodves-
sels, in addition to lymphatics, nerves, and cellular membrane.
It ie invested by a continuation of the peritoneam, which
coverait entirely except at the fissure, where it passes off
with the fold which fixes the spleen to the diaphragm. Be-
tween these folds are the splenic wessels, which will be de-
scribed in their places.

The intimate structure: of the spleen has not been clearly
explained. 1f a healthy spleen be cut, the surfaces present
& spongy appearance, intermixed with small granular bodies,
varying in aize, and of a greyish colour. After maceration,
the splenic artery is found to terminate in these bodies
which on minuteinjection appear to cousist of a congerien

_of yessols, the vest of the bulk of the viscus being mado up
of connectiog cellular substance.

PANCREAS.

The pancreas is a gland of a yellowish colour, and the
largest of those called conglomerated, or composed of a num-
ber of ymaller glands united. It is loug, and narrow, flat-
tened both auteriorly and posteriorly, and has been compar-
¢d toa dog’s tougue. It lies directly acrosathe spine ; is
divided into two extremitics, a right and a left ; two surfuces,
an anterior and a posterior ; and (wo edyes, a superior and
an injerior. X £ s
. The 2ight extremity, called also the head of the pancreas,
ia larger, thau the loft, and adheres to the second curve of
the duodenum. From this extremity, there generall

-




:
THE ABDOMEN. 189

tends along the duodenum, a process called the smaller
pancreas.  The left extremity is connected with the spleen.

‘The pancreas resembles the salivary glands in structure,
being of a firm consistence, and composed of lobes, which
are again made up of smuller lobes, or lobules, and connect-
ed together by dense cellular membrane.

The excretory duct of the pancreas is white, membra- .
nous, and about the size of a crow-quill. It passes through
the middle of the gland, receiving in its passage collateral
branches, and, on reaching the duodenum, terminates along
with the ductus communis choledochus, as slready described.

URINARY ORGANS.

Some of these only being situated in the abdominal cavity,
they will be described, with their physiology, &c., in ¢on-
nexion with the viscera of the pelves, in which the othepr
urinary organs are situated.

PHYSIOLOGY OF THE CONTENTS OF THE
ABDOMEN.,

The stomach has been described as baing intermediate to
the csophagus and duodenum ; and, being intended for the
accumulation of food, its dimensions, situation, and re-
lations to the neighbouring parts, mustnecessarily suffer
cousiderable variations.

As the food arvives at the stomach, the first few mouth-
fuls are readily admitted, the organ being so little compress«
ed by the surrounding viscera that it veadily yields, but,
after a time, and when the food has begun to accumulate, its
distention becomes less easy, from its increased bulk be-
ginning to press upon the neighbouring viscera, The food
is more immediately lodged towards the left extremity,
and middle part, the pyloric half giving way with more
difficulty. : :

When the stomach is distended, instead of being of the
same flattened appearance as when empty, and occupying
the epiga‘stﬁum, and partof the hy pochondrium, it becomes
of a round form, and its'great blind sac is thrust into the
hypochondrium, which it almost entirely fills ; the greater
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curvature dsscends towards the umbilicus, particularly on the
left side, while the pylorus alone, fixed by a fold of the pe-
ritoneum, preserves its relation to thecontiguous parts. On
account of the vertebral column bebind, the posterior part
of the stomach cannot extend itself in that direction ; the
viscus is, therefore, wholly curved forward, its greater cur=
vature being turned in this direction when distended.

The dilatation of the stomach produces very important
ohanges in the abdomen.' The total volume of the cavity
augments, its contents are compressed, and, often, the neces-~
sity of paseing urine or fieces is felt. The diaphragm is
at the same time pressed towards the thorax, thence, the
motions of respiration, and the phenomena depending upon
it, such as speech, singing, &c. are incommoded.

The accumulation of food in the stomach is accompanied
hy various sensations. At first, it is an agreeable feeling,
and, as liunger becomes by degrees appeased, the general
wenkness, that accompanied it, 18 followed by a feeling of
venewed energy. If the introduction of food be coutinued, a
sensation of fulness and satiety is experienced, indicating
that the stomach is sufficiently replenished. If, however,
contrary to this indication, the use of more food be persist-
ed in, disgust and nausea are produced, and vomiting soon
follows.

The presence of aliments in the stomach causes excite-
meunt, as is manifested by the redness of the mucous mem-
brane, from the quantity of fluid it seeretes, and the volumea
of thie vessels divected theve. The progress of food along
tie @soplingus is slow and uninterropted, ad appears to
depend almost entirely on muscu 1 action. X

Changes of aliment in the Stomach.—1t is usually ora
than an hour before food suffers any apparent change in the
stomach, beyond what results from its admixture with the
fluid with which it may meet, and which“is constantly re-
newed by the mucous coat. The food having reached the
stomach becowmes converted into chyme, which the Dbest au-
thors have considered as a homogeneous substance, pulta-
ceous, greyish, of a sweetish taste, insipid, scidulous, and
Preserving noue of the properties of food. These are it
ﬁ:::l";::‘g‘ﬁ:lc&;&t'len, {rom whg\uvqr‘kind of \fuod it may ‘have

*
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The chymae is said to be principally formed in the pylo-
rie portion of the stomach, and the transformation of alimen~
tary matters into chyme takes place from the surface to the
centre, the substances, undergoing the chauge, appearing
to be acted upon by something capable of dissolving them.
For instance, the white of a hard-boiled egg becomesin a
little time, as if plunged in vinegar, or a solution of potass.
It is, however, remarkable, that, if the alimeutary substance
be enveloped in a covering, scarcely, if at all digestible,
the solution will take place within, while the shieli or outer
layer remains untouched. ’

There is, sometimes, a small quantity of gas fonnd in the
stomach during the formation of chyme, but at other times
none,

Wlien a quantity of chyme, seldom exceeding in volume
two or three ounces of water, has collected at the pyloric
extremity of the stomach, it passes through the pylorus to
the duodenum. The pylorus opens readily tosuch partsof
the food as have attained the qualities of chyme, but those
that have not are detsined for a longer period, and after-
wards passed with difficulty.

All alimentary matters are not transformed into cliyme,
with the same facility. 1In general, faity matters, tendons,
cartilages, concrete albumen, mucilaginous and sweel vegetu-
bles, vesist more the action of the stomach, than cleesy,
Jibrinous, and glutinous substances. Bones, therinds of fruits,
their stones and seeds, are of very difficult digestion. The
extraordinary instances on record, of the hardest subtan-
ces having been dissolved in the stomach, are exceptions to
the rule. ¥

There have been various hypotheses regarding the
changes, which take plage in the formation of chyme
from the varions articles of food conveyed into the sto-
mach, but the real nature of the chemical ‘¢hanges is still
unlenown. ; & g

The following considerations however, may lead to an
approximation to the knowledge of what takes place in
the stomach. The food suffers a pressure more or less
strong either from the sides of the abdomen, or from those
of the stomach ; the whole is moved by respiration ; it is
exposed to a temperature of 100° to 104° of Farenheit, and
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also to the action of the saliva, and of the mucus proceed-
ing from the mouth and eesophagus, as well asthe fluid
secrated from the stomach, called gastric juice, of thespe-
cific nature of which we have but little satisfictory infor-
mation, notwithstanding the labour that has been bestowed
i attempting to discoverit. All that we yet kuow is, that
it gontains certain saline substances, in small quantity,
morve especially the muriate of sode, in common with other
animal fluids ; but that it does not essentially differ inits
chemical properties from saliva, or from the secretions of
mucous membranes generally.

Changes of chyme in the small intestine.—This intestine,
as already noticed, has beeu divided into duodenum, jeju-
num and 2lewm. Its mucous coat secretes abundance of
visoid mucous fluid, of a saltish taste, and capableof turn-
ing litmus paper red. ]

At the part of the duodenum, where the pancreatic and
biliary ducts terminate, the chyme begins to change its ap-~
parent properties ; its colour becomes yellowish, its taste
bitter, and the pungency of odour, which it forme:ly pos-
sessed, diminishes. The alteration, however, which chyme
undergoes in the small intestines, is unknowa ; but, itis
easily seen to be in connexion with the action of the bile,
of the pancreatic juice, and of the fluid secreted by the in-
testine itself. What is the exact nature of the reciprocal
actions or sffinities, that take place in the chemical process,
and why the chyle is precipitated on the surface of the
valvule conniventes, while the rest of the mass remains in
the intestine to be expelled, is complately unknown.

It is however, ascertained that, after the chyme receives
the biliary and pancreatic secretions, it appears to separate
Into the whitish tenacious liquid termed chyle, and a yel-
lowish pulp. The former is the nourishing part of the
food carried back into the system, and called the recre-s
mentaious portion, while the other, or excrementitious part,
after undergoing some farther change as it passes along, is
thrown out of the hody. The viscera concerned in the pre-
paration of chyle are called chylopoietic. Both chyleand
chiyme puss slowly along the small iutestines. The viscid
chyls, howevyer, being separated in its passage is detained in
the furrows, between the valvuie conntventes, to be absorb-
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ed by the vessels called lacteals, which will ba doseribed
under their proper division of the subject. It is sufficient,
here, to notice, that their contents nre eventually conveyed
through the mesenteric glands, to the thoracic duct, which
enters the left subclavian vein.

The process of forming chyle, ov chylification, being com=
pleted in the small intestines, the contraction of the. infe-
rior portion of the ileum propels the matter it contains in-
to the caecum, wheve the mass, now called feces, acquires a
fetid odour. Afier having remained a certain time in the
cecum, the mass passes into the colon in which it con-
tinues its progression very slowly, under the influence of
the contraction of the muscular fibres of the intestines and
pressure of the abdominal muscles, until it arrives at the
rectum, for expulsion from the body.

Expulsion of the feces.—The principal agents in the
expulsion of the feces ave the diaphragm snd abdominal
muscles, the colon and reclum co-operating slightly in the
operation. As long as the matter is not in any great quan-
tity in the large intestine, and, particularly, so long as there
is no great accumulation in the rectum, its presence is not
rendered sensible to the feelings ; but, when the guantity is
considerable, and the rectum becomes distended, thereis a
sensation of fulness and uneasiness in the abdomen, produc-
ing the desire of expulsion. .

Secretion of bile.—1It has been seen in describing the
anatomy of the liver, thatit veceived blood from two sources,
and has the pecnliavity of being traversed by a guantity of
venous blood, received from the veinsof the stomach and
bowels, besides the arterial blood, which it receives in com-
mon with every cther part. When fine injection is throwu
into the kepatic artery, it passes from the capillary extremi-
ties of that vessel into the vena porte, while fluids injected
into the hepatic urtery, or vera porie, pars readily into the
vene cave hepetice, snd into the hepatic ducts.

Few fluids are of such a compound nature, and so differ-
ent from the blood as the bile. 1t is viscous, ropy, and
sometimes muddy, whileits coloux varies. from light green,
to yellowish brown. That in the gall-bladder is ﬂ{xlled-
cystic bile, and is of a much darker colour, than that direct
from the liver, which is called hepatic bile.
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The bile contains water, albumen, picromel (a matter call-
ed by soma chemists resinons,) ayelow colouring principle,
sodu. and some salts, viz. muriate phosphate, and sulphate
of sodu, phosphate of lime, wnd ozide of iron. : g

The gall bladder appears intended as a reservoir, in which
the bile may be ratained, when not needed in the small in-
testines. [t becomes thicker by retention, and is believed
to undergo other changes not a0 easily observed, 5

Much difference of apinion exists as to the source whence
the bile is secreted. 1t hias been found to be secreted, when
the vena porie terminated in the cava, instead of in the
liver, and also when the hepatic artery has been tied.

T'he use of the Spleen —This may be considered as wholly
unkuown.  The viscus forms one of a class of parts, that
haye the texture of glands, and have great vasenlavity, but
no excretory ducts. such as the thyroid gland, the thymus
glund, and the 2enal cap sules

Lt is well known, that the splaen may be removed, without

any serious «ffect being produced on the system, and it is
sometimes altogether wanting.

Secretion of pancreatic juice.—Tt has haan already seen,
that the pancreas has an excretory canal, which terminates
in the duodenwvm 1t also, appears to be of the same struc-
ture as the pavotid and submazillary glands, and the fluid
it secretes, is very similar to the saliva, or that secreted by
theglands alluded to. Ttanswers some important purpose,

in the process of ckylification, but its precise effect is not
koown.

MORBID CHANGES TO WHICH THE CONTENTS
OF THE ABDOVMEN ARE LIABLE.

STOMACH AND INTESTINAL CANAL.

These are, in common with overy other tissue, subject

to inflummation, and its various terminations. It has been
l;ﬂ‘—n. that these organs consist of three structures, viz,
t

e peritoneal, the muscular, and the mucous coats. The
c}illlgea produced by inflammation are, therefore, necessa-
£ ly modified by the peculiarity of the structure affected.
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~ Perilonitis, and Enteritis, ave the terms used to designate
inflammation of the bowels, the former term being used to
indicate an inflimmatory affection of the outer covering of
the tube, while the latter more especially applies to its
structure generally, or more especially to its muscular and
mucous coals.

Peritonitis may be either acute or chronic, and may termi-
nate by effusion of serious fluid, sometimes clear and limpid,
at other times opaque and milky, while, it sometimes con-
tains floceulent matter, and is at others like pus.

In its structure, the peritoneal coat is sometimes found
much thickened, of a colour varying from dark purple to
bright red, highly injected, and adhering to the contiguous
parts.

When the muscular coat has heen affected by inflimma-
tion, the bowel is usually found in a state of distention, the
effect ofit appearing to destroy the action of muscular fibre.
Sometimes from this effoct, the intestine is ruptured, while
at other times, it is found in a state of gangrene, a result of
inflammation peculiar to muscular fibre.

The consequences of inflammation, on the lining or mucous
membrane, exist in various forms and degrees, but we are
far from being acquainted with the causes by which these
varieties are regulated. The first effect of i» flammation, in
a low degree, on this structure, appears to be a simple in-
crease of its proper gecretion, more or less changed in its
qualities from the healthy condition. In a more advanced
stage of inflammation, the mucouns intestinal lining, to a
greater or less extent, becomes softened, or of an ash-co-
lored pulpy degeneration, and parts or patches so aff-cted
fall out, leaving spaces which often pass ianto ulceration,
Sometimes large portions of the membrane are found in this
state, or in that of uniform dark softening, resembling
gangrene. The mucous lining also, is occasionally covered
to a greater or less extent, with irregular patches of a bright
red colour, and sensibly elevated above the level of the sur-
rounding parts, and sometimes, its surface is covered with,
ulcers to & greater or less extent.

The mucous lining of the large bowels appears to be more
especially the seat of these changes, and the structare un-
der consideration, is that implicated in dysentery. :
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