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PREFACK

Tar plan of the present book is the same as that of its
predecessor on The Topographical Awnatomy of the Limbs of
the Horse. Its aim is also the same, namely, to serve as a
sufficiently full dissection-guide for the student, and, possibly,
to help the practitioner when in doubt respecting the
topography of a region.

My thanks are gratefully tendered to Mr. James T.
Murray for again expending great care and patience on the
preparation of drawings of dissections; to my colleague,
Mr. T. Grahame, M.R.C.V.S., for help when reading the
proof-sheets, and at other times; and to the publishers for
their generosity in allowing a goodly number of illustrations,
and for meeting my wishes in so far as the existing difficult
circumstances have permitted.

1
April, 1922,
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THE THORAX.

THE dissection of the thorax eannot be begun until the thoracic limbs
have been removed. Along with the thorax it is convenient to combine
the examination of the muscles, &e., of the back and loins.

Dissection.—The dissector’s first duty is the removal of the remains
of musecles left behind on the separation of the thoracie limbs from the
trunk. In doing this care should be taken not to destroy the various
branches of the intercostal and lumbar nerves and vessels.

The dissection of the aponeurotie tendon of origin of the latissimus
dorsi muscle demands special care if the lumbo-dorsal fascia (and origin
of the dorsal serratus muscle) is not to be injured.

THE LUMBO-DORSAL FASCIA (Fascia lnmbodorsalis).—This extensive
sheet of deep fascia invests the muscles of the back and loins, but may
be easily raised from the underlying longissimus dorsi. Medially it is
connected with the supra-spinous ligament and the extremities of the
spinous processes of the vertebre. Caudally it is continuous with the
gluteal fascia. In the region of the scapula it develops into a strong
sheet, firmly attached to the spinous processes of the third, fourth and
fifth thoracic vertebre, affording origin to the rhomboid and splenius
muscles and connected with the scapular attachment of the ventral
serratus muscle. Later in the dissection it will be found that the
lumbo-dorsal faseia sends a strong septum from its deep face between
the longissimus dorsi and ilio-costalis muscles, and a weaker septum
between the longissimus dorsi and spinalis museles.

Laterally the lumbo-dorsal fascia splits into two layers, the more
superficial of which constitutes the aponeurotic origin of the latissimus
dorsi muscle. The deeper layer affords origin to the dorsal serratus
and ilio-costalis and muscles of the abdominal wall.

Mm. SERRATI DORSALES.—The two dorsal serratus! muscles form
together a thin sheet extending along the greater part of the dorsal
wall of the thorax. Their origin is from the lumbo-dorsal fascia, and
the musenlar bundles succeeding this extensive aponeurotic origin run
in different directions in the two muscles.

! Serratus (from serra, a saw) [L.], toothed or notched like the edge of a saw.
1



2 TOPOGRAPHICAL ANATOMY OF THE

M. serratus dorvsalis caudalis—The fibres of the caudal portion
of the dorsal serratus are arranged in an oblique cranial and ventral
direction. They terminate in very definite slips or digitations that are
inserted into the caudal border of the last eight or nine ribs.

M, servatus dorsalis eranialis.—The fibres of the cranial muscle
run obliquely in a ventral and caudal direction, and end in digitations
that are attached to the cranial border of the ribs, from the fifth or

M. triceps brachii.
M. trapezius thur_.'n:alls- ! M. deltoideus.
M. latissimus dorsi. : |
Dorsal cutaneous nerves (thoracic). ' I
M. obliquus externus abdominis.

Dorzal cutaneous nerves |
{lumbar). :

N. iliochypogastricus. ,
N. iliinguinalis. |

I
I
-

Lateral eutaneous nerves. M. pectoralis profundus.

Fia. 1.—Superficial dizsection of the Thorax and Abdomen before
removal of the Limb,

sixth to the eleventh or twelfth. Two or three of these digitations are
covered by the caudal muscle.

Dhssection.— Refleet both serratus muscles by making a longitudinal
incision through their aponeurotic tendon of origin. In reflecting these
muscles it will be found that the lumbo-dorsal faseia detaches a partition
that passes inwards between the adjacent borders of the longissimus
dorsi and ilio-costalis museles. This will require to be cut through
before the ilio-costalis ean be thoroughly exposed.

The reflection of the dorsal serratus reveals three deeper muscles.
The largest and longest of these is the longissimus dorsi. It is the
chief oceupant of the groove formed by the ribs and the spinous
processes of the vertebre. The narrow lateral muscle, m. ilio-costalis,
15 readily distinguished by its numerous tendinous attachments to the
ribs. he third muscle is the shortest and lies medial to the longissimus,
with which it is continuous, where the thoracic spinous processes are
longest.

he dissector will observe a series of cutaneous nerves piercing the
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longissimus dorsi musecle close to its lateral border or emerging from the
interval between this muscle and the ilio-costalis. These are derived
from the dorsal branches of the thoracic nerves. That part of the
longissimus dorsi which lies over the lumbar vertebra is pierced by
cutaneous branches of the lumbar spinal nerves. Small blood vessels,
branches of the intercostal and lumbar vessels, accompany these nerves.

M. 1LiocosTaLis.'—The composite ilio-costalis muscle has origin
from the lumbo-dorsal faseia, the first two or three (or more) lumbar
transverse processes, and the cranial border and lateral surface of the
last fifteen ribs. The oblique bundles of fibres of which the muscle is
composed, more or less blended with each other, terminate in long,
narrow, flattened tendons. The tendons of the more superficial and
lateral bundles eross three or four ribs, with a slight lateral inclination,
to end on the candal border of the first fourteen or fifteen ribs, close to
their angles, and the transverse process of the seventh (possibly also of
the sixth) cervical vertebra. The slenderer tendons of the deeper and
medial bundles are directed in a caudal direction. They cross one or
two ribs and end on the eranial border of the ribs from the fourth to the
last. Small synovial burse may intervene between some of the tendons
and the ribs over which they pass.

M. roxcissimus porsl—This very long and powerful muscle is of
great complexity, and extends from the sacrum to the last cervieal
vertebra. Close to the ilium it forms a shoaling depression into which
the middle gluteal muscle extends, and from which a considerable
number of the fibres of the muscle take origin. In the loins the
longissimus is at its thickest, and entirely fills the space between the
spinous and transverse processes of the vertebrm. Indeed, it overhangs
the tips of the lumbar transverse processes. In the thoracic region the
muscle gradually becomes narrower and of less thickness, until it
terminates at the last cervical vertebra as a single flattened tendon. A
strong, glistening tendinous sheet, particularly noticeable in the lumbar
region, covers the surface of the muscle, blends with the supraspinous
and sacro-iliac ligaments, and is firmly attached to the crest and sacral
tuber of the ilium and the spinous processes of the first two segments of
the sacrum.

The longissimus dorsi has, naturally, extensive attachments. It
arizes from the crest and the coxal and sacral tubers of the ilium, the
transverse and spinous processes of the first and second sacral vertebrm,
and the inner surface of the ilium between these points. It is attached
to the spinous, transverse, articular and mammillary processes of the
inmbar vertebrse, the transverse processes of the thoracie vertebra, the

! It has been suggested that this muscle should be called longissimus costarum.
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lateral surface of the ribs as far as their angles, and, finally, to the
transverse process of the last cervieal vertebra.
M. LoNGISSIMUS CERVICIS.—If the dissection of the neck has been

M. intercostalis externus.

Ml. intercostalis internus.

M. iliocostalis. i A. transversa colli,

M. spinalis et semi- ot '
spinalis dorsi et cervicis.

. - -

M. longissimus cervicis.

i
[
[}
1

[ " . L]
M. longissimus dorsi.

I
I
I
i
i Ligamentum nuchz.

[]
I
I
l - L

A, cervicalis
profunda.

=l
it |f A. cervicalis

ascendens.

V. cephalica.

b AL transversa scap
# M. scalenus.

A, axillaris,

A, thoracica externa.

M, transversus costarum.

i
1 [
M. obliquus externus A. intercostalis.

abdominis. M. rectus abdominis,

———
ey
-
=

Lateral cutaneous nerve.

Fi. 2.—Dissection of the Chest Wall, seen from the right.

carried far enough, the dissector of the muscles of the back should
examine the longissimus-cervicis. This muscle appears to be a con-
tinuation of the longissimus dorsi, from which it is only separated with



THORAX AND ABDOMEN OF THE HORSE 5

difficulty. Its fibres take origin from the transverse processes of the
first six thoracic vertebra:: and its insertion is to the transverse
processes of the last four cervical vertebrae.

M. SPINALIS (ET SEMISPINALIS) DORSI ET CERVICIS—The spinal
musecle of the back and neck appears to be an off-shoot from the
longissimus dorsi with which its candal portion is connected in the
most intimate fashion. Careful dissection shows that the muscle has
tendinous connections with the spinous processes of the lumbar and the
last five or six thoracie vertebrae; but it is here that the identity of
the muscle is confused with that of its much larger neighbour. About
the eleventh or twelfth thoracie vertebra the spinal muscle begins to
become more independent. Its more cranial attachments are to the
caudal border of the first five or six thoracic spinous processes and the
rudimentary spinous processes of the last four or five cervical vertebrze.

Dissection.— Remove the longissimus dorsi and spinalis museles.  In
doing so, observe the muscular branches of the dorsal rami of the
intercostal and lnmbar arteries,

M. MULTIFIDUS ! DORSL—A series of small museles lie close against
the vertebral colnmn. They arise from the sacrum, the articular and
mammillary processes of the lumbar and the last two or three thoracie
vertebrze, and from the transverse processes of the other thoracic
vertebre. Each muscular bundle erosses from two to four spinous
processes in an oblique cranial and dorsal direction to its insertion
into the spinous process of a lumbar or thoracic vertebra. In the
lumbar region the insertion is close to the free end of the spinous
process, and this is also the case from the last to about the tenth
thoracic vertebra. Thereafter, however, the insertion iz further and
further removed from the extremity of the process

M. LEVATORES COSTARUM.—The levators of the ribs form a series
of small muscles arising from the transverse processes of the thoracie
vertebree. The fibres of each muscle run in a caudal, ventral and
lateral direction to be inserted into the cranial border of the rib
succeeding the vertebra from which they have taken origin. The first
rib is not provided with a levator muscle,

MM. INTERTRANSVERSALES LUMBORUM.—Thin and weak inter-
transverse muscles, containing a considerable proportion of tendinous
tissue, occupy the intervals between the transverse processes of the
lumbar vertebrse. Generally there is no muscle between the processes
of the fifth and sixth vertebrae.

! Multifidus (from multus, many + findere, to cleave or split) [L.], cleft or divided
into many parts,
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Dissection.—Clean the surface of the muscles tlmt,llie between the
ribs, and of the transverse costal muscle that runs obliquely over the
sternal end of the first three ribs.

M. TRANSVERSUS cOSTARUM,—The transverse costal muscle 1s flat
and thin, and arises from the first rib ventral to the scalene tubercle.
It passes obliquely in a caudal and ventral direction and ends on the

Dorsal ramus of thoracic nerve.

i Diorzal branch of intercostal artery.

M. longissimus
dorsi.

M. multifidus.

M. levator costz.

ke o

M. ilincostalis.

|

i

i
Darsal cutaneous nerve,

F1a. 3.—Deep dissection of the Back in the Thoracic Region.

extremities of the second, third and fourth costal cartilages and the
adjacent part of the sternum.

MM. INTERCOSTALES EXTERNL—On each side of the chest there are
seventeen external intercostal muscles. Each passes from the caudal
border of one rib to the cranial border of the next, its fibres sloping in
a caudal and ventral direction. Ventrally the muscles end at the
junction of the bony segment of the rib and the costal cartilage.
Dorsally each muscle comes into contact with a levator of the rib, from
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which it is distinguished with difficulty ; indeed, the levator may be
regarded as a strong and specialised part of the intercostal.

It shonld be noted that the degree of development of the external
intercostal muscle varies greatly in different parts of the chest as well
as in different individuals. In some intercostal spaces the muscular
fibres may fail to reach from one rib to the next, a thin aponeurosis
taking their place. In the ventral part of the last few intercostal
spaces also the muscle may be very defective.

Dissection.—Remove the external intercostal muscles from several
interspaces in order to show the underlying internal muscles. Take
care not to injure the intercostal vessels and nerves that, near the
vertebral column, will be found lying between the two muscles and
about midway between two ribs.

MM. INTERCOSTALES INTERNL—The seventeen internal intercostal
museles differ from the external intercostals in that their fibres run
with a ventro-cranial slope, and each muscle iz continued between the
costal cartilages. In the neighbourhood of the sternum and costal arch,
therefore, the internal muscles can be seen before the external inter-
costals have been removed.

Near the vertebral column the internal intercostal muscles become
thin and may disappear.

AA. INTERCOSTALES.—The origin of the seventeen intercostal arteries
cannot be determined at the present time. When the interior of the
thorax is being examined at a later stage of the dissection, it will be
found that the first intercostal arises from the deep cervieal artery ; the
second, third and fourth (possibly also the fifth) from the supreme
intercostal artery ; while all the rest spring from the thoracic portion of
the aorta.

Each intercostal artery divides into a small dorsal and a larger
ventral branch. The dorsal branch (ramus dorsalis) divides into (1) a
ramus spinalis that enters the vertebral canal by an intervertebral
foramen, supplies small twigs to the membranes enclosing the spinal
cord, and ends by joining the ventral spinal artery; and (2) a ramus
muscularis that pierces the dorsal end of an intercostal space to supply
the muscles and skin dorsal to the plane on a level with the bodies of
the thoracic vertebra.

The wventral browmch (ramus ventralis) is now under examination.
At first it lies between the external and internal intercostal muscles
about midway between two ribs. Later it runs between the internal
intercostal muscle and the pleura in a groove on the caudal border of
a rib.

Each intercostal artery ends at the ventral extremity of an inter-
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space by anastomosing with the intercostal branches of the internal
thoracic and musculo-phrenic arteries.

In its course, an intercostal artery furnishes branches to the pleura,
ribs, muscles and overlying skin.

VV. INTERCOSTALES.—Intercostal veins accompany the intercostal
arteries and are to be sought between the artery and the rib. Their
termination will be revealed when the interior of the thorax is being
examined.

N~. INTERCOSTALES.—Intercostal nerves follow the caudal border of
the arteries of the same name, and are derived from the thoracic spinal
nerves. Highteen pairs of thoracic nerves (nn. thoracales) leave the
vertebral canal by the intervertebral foramina, each nerve receiving a
numerical designation in accordance with the thoraciec vertebra behind
which it leaves the canal. That is, the first thoracic nerve passes
between the first and second thoracic vertebra : the eighteenth thoracie
nerve leaves the vertebral canal between the eighteenth thoracic and
the first lumbar vertebra.

Within the intervertebral foramen, or immediately on its exit
therefrom, each thoracic mnerve divides into a dorsal and a ventral
branch. The smaller dorsal branch (ramus dorsalis) crosses the
medial border of the levator muscle of the rib, and thereupon divides
into a medial and a lateral ramus. The medial ramus runs upwards
on the surface of the multifidus and supplies the deep muscles of the
back. The lateral ramus passes in a lateral direction under the
longissimus dorsi, and has already been noted as piercing the edge of
this musele or emerging between it and the ilio-costalis. It furnishes
twigs to these muscles, and ends, as a dorsul cutancous nerve, in the
skin of the back. In the seapular region it supplies the dorsal serratus
and rhomboid muscles and ends in a cutaneous nerve in the skin over
the scapular cartilage and the ligamentum nuchee.

The larger ventral branches (rami ventrales) of the thoracic nerves
form the intercostal nerves at present under examination.

The first thoracic nerve contributes to the brachial plexus nearly all
the fibres composing its ventral branch. Consequently, the first inter-
costal nerve is very small. The second intercostal is also relatively
small, because many of the fibres of the ventral branch of the second
thoracic nerve go to the brachial plexus.

The other intercostal nerves are about equal in size but of varying
length in accordance with the intercostal space in which they are
placed. They accompany the intercostal vessels, lying at first between
the external and internal intercostal muscles, and later between the
internal muscle and the pleura. The second to the sixth nerves end in
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the pectoral muscles. The second to the eighth furnish branches to the
transverse thoracic muscle. The seventh to the seventeenth pass beyond
the costal arch and are found during the dissection of the wall of the
abdomen between the transverse and internal oblique muscles. They
end in the rectus abdominis musele. Small branches are supplied to
the diaphragm by the intercostal nerves from the eighth to the last.

At a distance from the vertebral column that becomes greater with

Dorsal root.

i Spinal ganglion.
Mixed spinal nerve.
i . Dorsal ramus.

Doarsal cutaneous nerve.

Ventral root.

1
Hecurrent nerve. | | 1

Sympathetic ganglion. ' |
Ramus communicans | 2
Ventral ramus.

N. intercostalis. Lateral cutaneous nerve.

F1g. 4.—Diagram of a typical Thoracic Nerve.

each suceeeding nerve, the intercostal nerves (with the exception of the
first) give off a large laferal cutaneous bramch (ramus cutaneus
lateralis), which passes down the intercostal space between the external
and internal intercostal muscles. The earlier lateral cutaneous rami
pierce the external intercostal and end in the ventral serratus and
latissimus dorsi musecles and the skin, and one or two of them are
connected with the caudal pectoral nerves. The middle members of
the series of cutaneous branches pierce the external intercostal muscles
close to the attachment of the digitations of the external oblique ab-
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dominal musele, aud each divides into a small dorsal and a larger ventral
branch. The latter supply filaments to the skin and the external
oblique muscle. The lateral cutaneous branches of some of the last
intercostal nerves are distributed in the wall of the abdomen.

AA. LUMBALES.—Lumbar arteries behave, in the main, in the same
manner as do the intercostal arteries. In the present dissection it is
only necessary to note that their dorsal branches supply the muscles
and skin of the back in the lumbar region.

N¥. LuMBALES. —Like the thoracie nerves, these divide into dorsal
and ventral branches. They are examined in detail during the dis-
section of the abdomen. It has already been noted that the dorsal
branches furnish eutaneous nerves that pierce the lumbar portion of the
longissimus dorsi muscle.

Digsection.—The intercostal museles should be carefully removed
from one or two interspaces. This will reveal that part of the
endothoracic fascia that lines the lateral wall of the chest.

THE ENDOTHORACIC FAsCIA (Fascia endothoracica).—The endothor-
acic ! fascia forms a thin elastic lining to the wall of the chest. Its inner
face 1s covered by and gives support to the parietal part of the pleura.
In the mid-dorsal line the fascia is conmected with the aorta and the
other large blood vessels in this neighbourhood, while in the sternal
region it is continuous with the fibrous layer of the pericardium.

At the present moment, only those portions of the endothoracic
fascia that bridge the intervals between the ribs are exposed. An
examination here will show that the fascial fibres run, for the most part,
from the border of one rib to the adjacent margin of the next; and later,
when portions of the ribs are removed, it will be possible to determine
that the fascia is stronger where it crosses the intercostal spaces than it
is where it is applied to the inner surface of the ribs themselves. And
at a still later stage of the dissection, it will be found that the fascia is
very thin where it covers the eranial surface of the diaphragm.

THE THORACIC CAVITY (Cavum thoracis).—It is necessary that the
dissector should have some general idea of the thoracic cavity and the
organs contained therein before he proceeds to their examination. The
thorax is a cavity with a bony wall formed by the thoracie vertebrs,
the ribs and the sternum. In form it resembles a laterally Hlattened
cone, with a sloping base bounded by the diaphragm, which forms a thin
muscular and tendinous partition between the cavity of the thorax and
that of the abdomen. It is important to remember that, the diaphragm
being markedly concave when viewed from the abdominal aspect, the

! fvbor (endon) [Gr.], within, ©dpaé (thorax) [Gr.], a breastplate, cuirass, corslet,
the part covered by the breastplate, the chest.
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cavity of the thorax is not so spacious as an examination of the skeleton
would lead one to imagine. This may be realised by reference to
Figs. 39-42, in which it is indicated that, at the end of expiration,
the curve of the diaphragm, about the median plane of the body
reaches the level of the sixth rib.

The undissected wall of the thorax may be deseribed as containing
the following six layers :—(1) The skin. (2) The cutaneous musele and
fascia. (3) Several strata of muscles applied to the outer surface of the
ribs, vertebra and sternum. (4) A bony skeleton consisting of the
thoracic vertebrz, the ribs (including bony and cartilaginous segments),
and the sternum. Between the ribs are the intercostal spaces (spatia
intercostales) occupied by the intercostal museles. (5) The endothor-
acic fascia, with which are associated the longus colli and transverse
thoracic muscles. (6) The pleura.

The entrance to the thorax (apertura thoracis cranialis), oveid in
outline and flattened laterally, is bounded by the first thoracic vertebra,
the first pair of ribs and the cranial end of the sternum. It iz occupied
by the longus colli muscle, trachea, msophagus, nerves, large blood
vessels proceeding to and from the neck and the thoracic limbs, lymphatic
vessels and lymph glands, and (in the young) the thymus.

The opposite extremity of the thoracic cavity (apertura thoracis
caudalis) is bounded by the last thoracic vertebra and the costal arch,
and is closed by the diaphragm.

It is convenient to consider that the thorax possesses a dorsal, a
ventral and right and left lateral walls, though the demarcation of these
is largely arbitrary. The dorsal wall may be held to correspond to the
thoracic vertebrse and the ribs as far as their angles, with the ligaments
and muscles connected with these bones. The ventral wall is formed
by the sternum and the cartilaginous segments of the sternal ribs, with
their associated muscles and ligaments. The lateral walls consist of
the bouy segments of the sternal ribs from their angles onwards, the
corresponding part of the asternal ribs and their cartilaginous segments
and the intercostal musecles. The limits of the lateral wall of the thorax,
as distinet from the wall of the abdomen, are marked by the border of
the last rib and the gently curved line, the costal areh (arcus costalis),
with a concavity looking in a dorsal and eranial direction, formed by
the overlapping cartilages of the asternal ribs,

Although the cavity of the thorax has been deseribed above as
having the form of a flattened cone with a sloping base, this description
requires amplification, as can best be done by a consideration of the
various diameters of the cavity. Because the distance between the
sternum and the vertebral column increases from the level of the first
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rib to that of the sixth, and because of the cranial and ventral slope of
the diaphragm, the greatest dorso-ventral (vertical) diameter of the
cavity occurs on a level with the diaphragmatic attachment to the
sternum. The slope of the diaphragm is also responsible for the fact
that the dorsal wall is almost twice as long as the ventral wall (sternum),
The degree of curvature of the ribs causes the transverse diameter to
increase from the first rib to the last; though, in some animals, this
diameter remains fairly constant from the eleventh rib to the last.

The chief organs contained within the thorax are the heart and the
two lungs. The heart lies between the lungs and is enclosed in a fibro-
serous sac, the pericardiwm. The lungs fill the greater part of the
thoracie cavity, and, except where it is connected with the heart by
large vessels, and where it is joined to the trachea by a bronchus, each
lung lies free in its own side of the thorax. A serous membrane, the
pleura, covers each lung and lines the corresponding part of the
thoracic wall. Where the two pleurm come into contact with or
approach each other in or near the median plane, they form the
mediastinal septum, a partition in which all the thoracie contents, with
the exception of the lungs, the caudal vena cava and the right phrenic
nerve, are contained. Part of the septum and some of the features
of the pleural cavity must now be displayed. That part of the pleura
that covers the lung is known as visceral ; the rest of the membrane is
the parietal pleura.

Dissection.—On both sides of the body the ribs from the second to
the fourteenth inclusive must be cut through with bone foreeps about
their angles. The same ribs are, in like manner, to be separated from
their cartilages. Then, with a knife, remove en wmasse the portion of
the chest wall thus indicated. The greatest care is necessary in con-
ducting this dissection, otherwise the lung, which, in a properly
hardened subject, is closely applied to the inmer surface of the chest
wall, will be injured.

THE PLEURA.—Before any further dissection is undertaken, the
disposition of the pleura' must be ascertained. That part of the
membrane which is applied to the ribs, and in which a large window
has just been made, is known as the costal plewra (pleura costalis).  If
this be traced in a ventral direction it will be found to approach or
reach the middle line of the sternum, where it meets its fellow
membrane of the opposite side of the thorax. From the sternum each
membrane is reflected dorsalwards as the mediastinal pleura (pleura
mediastinalis). In some regions the mediastinal pleur® are intimately
related to each other, and a thin double membrane, the mediastinal

seplum (septum mediastinaie], is produced. In other regions, however,

' whevpd (pleura) [Gr.], the side, rib, the membrane that lines the chest.



THORAX AND ABDOMEN OF THE HORSE 13

(Esophagus. - £
Lung. | ¥

Trachea.

Truncus
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Fi6. 5.—Diagrams to illustrate the arrangement of the Pleurs in transverse
gections of the Thorax.

A=Cranial to the Heart. B8=0mn & level with the Heart. €=Caudal to the Heart.
The Pleure are represented by the red lines.
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structures of considerable size intervene between the two mediastinal
pleurse, with the result that a more or less extensive mediastinal space
is formed. The heart is the largest of these structures, and it is
customary to designate that part of the mediastinal pleura that is
applied to the membranous sac surrounding this organ by the specific
name of pericardine pleura (pleura pericardiaca).

On following the pleura over the heart—or, more correctly, over the
pericardium —it will be discovered that it is reflected over the root of
the lang on to the lung itself; that is, the parietal pleura here becomes
continuons with the visceral or pulmonary pleura (pleura pulmonalis).
It should be further noticed that ecaudal to the root of the lung the
reflection of the mediastinal pleura is carried backwards as far as the
diaphragm in the form of the pulmonary ligament (ligamentum
pulmonale).

During the foregoing examination it will have been observed that
the mediastinal and costal pleur® meet at the sternum at a very acute
angle. Thus the most ventral part of the pleural cavity is very narrow,
and is distinguished as the cosfo-mediastinal sinus (sinus costo-
mediastinalis).

Now trace the costal pleura in a dorsal direction. On reaching the
vertebral column the membrane is reflected ventralwards as the
mediastinal septum, in which the @sophagus and aorta are conspicnous
objects. Again the mediastinal pleurais continuous with the pulmonary
pleura by way of the root of the lung and the pulmonary ligament.

Next investigate the disposition of the pleura at the apex of the
chest. Here each sac ends blindly in the enpula?! pleure, which, on
the left side, generally lies within the first rib, but on the right side
may extend beyond the rib and come into contact with the scalenus
muscle.

Finally, the costal pleura should be followed to the diaphragm—
where it forms the dinphragmatic pleura (pleura diaphragmatica)—
and thence again to the mediastinal septum.

Owing to the bulging of the diaphragm towards the cavity of the
chest, the part of the muscle close to its costal attachment is applied to
the inner surface of the ribs. Consequently, in this region—the
phrenico-costal sinus (sinus phrenicocostalis)—there is a certain amount
of the pleural cavity into which the thin edge of the lung does not
extend even during inspiration. Naturally, during expiration and when
the hollow abdominal organs are distended, the area of contact of
diaphragmatic and costal pleura i1s greater.

The diaphragmatic line of pleural reflection, that is, the line along
! Cupula [L.], a cup, dim. of cupa, a tub.
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which the pleura passes from the ribs on to the diaphragm, should be
examined with care, since it is of clinical importance, The line runs
over the union of the seventh and eighth ribs and their cartilages,
crosses the sternal end of the ninth rib close to the costo-
cartilaginous articulation, and then sweeps over the ribs, with a gentle
curve, the convexity of which looks downwards, in such a manner as to
recede gradually from the sternal end of the successive ribs until the
second last of these is crossed scarcely ventral to the middle of its length.
About the middle of the cranial border of the last rib the line turns
towards the middle line, and, with a slight forward inclination, ends
opposite the middle of the width of the last intercostal space.

On the right side of the thorax the arrangement of the pleura is
complicated by the presence of a fold, the jold of the vena cava (plica
venw® cave), that leaves the diaphragm and passes dorsalwards to
surround the caudal vena cava as this travels from its point of perfora-
tion of the diaphragm to the heart. The right phrenic nerve is
enclosed in a secondary fold that springs from the right face of the
main fold. The plica ven® cavie is delicate and lace-like in the adult
horse, and occupies a deep fissure between the intermediate lobe and
the main mass of the right lung.

The mediastinal septum (septum mediastinale). The septum
between the two pleural cavities is formed, as has been seen, by the
apposition of the two pleural membranes at or about the median plane.
The space between the two membranes is known as the mediastinuwin®
or mediastinal cavity, and is bounded laterally by the mediastinal
pleurs, ventrally by the sternum, dorsally by the vertebral column, and
caudally by the diaphragm. Since the unpaired, more or less median
structures of the chest occupy a position therein, the greater part of the
dissection of the thorax takes place within the mediastinal cavity.

For convenience in description, the cavity is divided convention-
ally into three parts: (1) A precardial mediastinwm, cranial to the
heart; (2) a cardial mediastinum, containing the heart and other
structures occupying the same transverse zone of the thoracic cavity ;
and (3) a posteardial mediastinwm, of triangular outline and ecir-
cumscribed by the heart, the diaphragm and the vertebral column.
The precardial and ecardial mediastina occupy approximately the
median plane; but the posteardial mediastinum is pushed over to
the left by the intermediate lobe of the right lung. The right
pleural sac, consequently, is more extensive than the left.

It should be noted that, ventral to the wsophagus, the posteardial

! Mediastinum [L.], a common servant, a median partition or septum
(mediastinus [L.], being in the middle).
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mediastinum  presents a ecribriform or lace-like appearance in the
adult horse. The numerous small openings place the right and
left pleural cavities in communication with each other; and this
i3 not without clinical significance, for it means that a pleural effu-
sion into one pleural cavity will find its way into the other.

The preeardial mediastinum contains the large blood vessels con-
necting the heart with the head, neck and thoracic limbs, the
terminal part of the thoracic duct, the vagus, recurrent, phrenie,
sympathetic and cardiac nerves, the cesophagus and trachea, and
the thymus and lymph glands.

The cardial mediastinonm contains the heart and its enveloping
pericardium, the commencement of the arterial and the end of the
venous systems, the esophagus, the termination of the trachea, the
vagi, left recurrent, phrenie, cardiac and pulmonary nerves, and the
thoracic duet.

The posteardial mediastinum contains the aorta, the azygous
vein, the wvagi, left phrenic and sympathetic nerves, the thoracie
duct, and the wsophagus.

THE THYMUS.—If the horse is more than two or two and a half
years old, there is little chance of seeing more than a trace of the
thymuns! When present and of good size, the organ is a greyish
lobulated body lying in the precardial mediastinum ventral to the
trachea and the large vessels, and flattened laterally in conformity
with its place of location. It is often possible to show that the
organ consists of two thin, flattened lobes (right and left) pressed
close to each other at the median plane.

At its maximum development the thymus extends for some
distance beyond the first rib into the neck. The opposite end of
the organ slightly overlaps the pericardium.

THE LUNGS (Pulmones)*—Each lung is a soft, crepitant, spongy
organ occupying a considerable part of one side of the thoracie
cavity, and, as has been seen, in intimate association with the
pleura of that side. It is also very precisely moulded upon all
the other thoracic contents, even such a small object as the
phrenic nerve being accommodated in its own impression on the
surface of the organ. It must be remembered, however, that the
fresh lung, or one that has not been absolutely successfully hardened
wip #itu, loses most or many of its surface markings, as well as its

| Bipos (thymos) [Gr.], a warty excrescence (from its likeness to a bunch
of thyme-flower), the sweet-bread.

2 Pulmo [L.], (apparently borrowed from the Gr. wlefpwr (pleumon), for
wretpwe (pnenmon)), the orgaus of respiration, the lung.
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true form when exposed for examination, The unhardened organ
collapses immediately the cavity of the chest is opened, and assumes
a size not much more than one-third of that it possessed during life.

With the exception of attachments at 1ts 7oof (radix pulmonis)
and the pulmonary ligament, each lung lies free in its own side of
the chest. The colour of the lungs depends largely upon whether
they contain much blood or not. In the healthy living animal they
are pale red or pink; after death one is generally darker than the
other owing to hypostasis of blood.

From a clinical point of view it is noteworthy that the thickest
part—that is, the greatest transverse diameter— of the lungs 1s
about the middle of the length and the middle of the external
dorso-ventral diameter of the chest.

In all domestic animals, except those belonging to the Equida,
each lung is divided into lobes (lobi pulmonis). These, from their
position, are known as apical, cardiac and diaphragmatic. The
right lung, in addition, possesses an intermediate lobe. In the
horse there are oeccasionally indications of a division into lobes,
but generally no real fissures are present. Counsequently, the lungs
of the horse present one continuous mass, except that an inter-
mediate lobe 1s always present in association with the right organ.

The infermediate lobe (lobus intermedius) has the form of an
irregular three-sided pyramid, and lies between the two lungs
caudal to the heart and medial to the double fold of pleura (plica
vena@ cavie) that encloses the eaundal vena cava. Though the lobe
is structurally connected with and forms a part of the right lung,
it has also a connection with the left lung by connective tissue
and pleura.

The lateral or costal surface (facies costalis) of each lung is smooth
and glistening from the presence upon it of visceral pleura. Being
applied closely to the wall of the chest, the surface follows the curve
of the ribs, and 1s, therefore, convex in its dorso.-ventral diameter.
When the lungs have been satistactorily hardened with preservative
before the thorax is opened, the surface is often lightly marked by
grooves which indicate the position of the ribs.

The medial or mediastingl surface (facies mediastinalis) is of much
smaller extent owing to the fact that the diaphragm encroaches more
upon the thoracic cavity medially than laterally. The presence of the
heart produces a deep depression (impressio cardiaca) on this surface.
Immediately dorsal to the eardiac impression is the hilus' pulmonis,

! Hilum [L.], (whenee nihilum and nihil, nothing), a small part, a trifle. The
hilus of an organ is small relative to the total area of its exterior.



THORAX AND ABDOMEN OF THE HORSE 19

that is, the point of attachment of the root. Behind the hilus there is
a triangular area uncovered by pleura; or, in other words, the two
layers (dorsal and ventral) of pleura that form the pulmonary ligament
gradually separate more and more as the hilus is approached. The
right and left lungs are closely adherent to each other over this
uncovered area. Dorsal to the hilus and the attachment of the
pulmonary ligament there is a longitudinal groove produced by the
wsophagus; and still more dorsal another groove, curved for the
accommodation of the aorta, may be noticed, especially on the left lung,
On the right lung the most cranial (curved) part of the aortic groove is
replaced by one, also curved, for the vena azygos.

Er-:mchus
Groove for aorta.

Groove for n:scrphamla*-

Dorsal harde*:'_. Groove for deep cerviecal

] and costo-cervical
venous trunk.

3 1"'\.‘-. ‘-.'-,k\{\, ) | 1T Apex.

% - w L
Cardiac impression.

iy

- - I-_'—- Bl Y
1 -

\ Cardiac notch.
\

A, pulmonalis.

Diaphragmatic surface.

Line of reflection of pleura.

Vv. pulmonales,

Fic, 7.—Medial aspect of the left lung.

Cranial to the hilus are grooves for the reception of the trachea, and
the common brachio-cephalic trunk and ecranial vena cava, and their
branches.

The intermediate lobe forms a prominent projection on the media-
stinal surface of the right lung.

The dorsal border (margo dorsalis) of the lung is adapted to the
channel formed by the ribs and the bodies of the thoracie vertebrs, and
consequently is comparatively thin at the apex, but becomes thick and
rounded towards the base of the organ.

The wentral border (margo ventralis) is much shorter and thin
throughout. It occupies the narrow space (sinus costomediastinalis)
between the ribs and the mediastinal septum, and is notched for the
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accommodation of the heart. The cardiac notch (incisura cardiaca) is
deeper in the left lung than it is in the right; consequently more
of the heart is uncovered by lung on the left side of the chest than on
the right.

The apex of the lung (apex pulmonis) is free, blunt, and laterally
Hattened.

The buse (basis pulmonis), being applied to the diaphragm, possesses
a concave surface (facies diaphragmatica) which slopes in a caudal and
lateral direction. Except medially, the border cireumscribing the base
is sharp and fits into the narrow space (sinus phrenicocostalis) between
the diaphragm and the ribs.

Bronchus,
) ; Groove for v. azygos.
A. l-*ulmnnahsl. ! 1 Bireul Bordec.
: : R ! Groove for aorta.
Groove for costo-cervical 2% 1 . a
venous trunk. ! : i i | Groove for msophagus.
Groove for deepi g L} _:_ = |
cervical vein. I RS T .7
Avex. GFE ST
i : f T T, TR
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. : Sy /
Cardiac impression. .
Cardiac noteh. /

‘ i

V. pulmonales. ¥ i Line of reflection of pleura.

i
Intermediate lohe.

Fia. 8. —Medial aspect of the right lung. The arrow indicates the position of
the caudal vena cava.

Disgsection.—The constituents of the roots of the lungs should now
be isolated. In removing the pleura and the fatty connective tissue,

great care should be exercised not to injure the pulmonary plexus of
nerves.

The various structures forming the root should be followed into the

mterior of the lung in order that their manner of branching may be
observed.

THE ROOT 0F THE LUNG (Radix pulmonis).—The roots of the lungs
are placed about the junction of the dorsal and middle thirds of the
dorso-ventral diameter of the thoracic cavity, and opposite the fifth rib
and the fifth intercostal space.

Each root contains the following structures :—(1) Several pulmonary
veins conveying the aerated blood from the lungs to the heart,
(2) Pulmonary artery distinguished from the veins by the greater
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thickness of its wall and by its position cranial and somewhat dorsal to
the veins. (3) Bronchus, a large air-tube produced by the division of
the trachea. In position it is the most dorsal of the larger constituents
of the root. (4) Bronchial artery, of small size, running along the
dorsal surface of the bronchus. (5) Nerves in the form of the
pulmonary plexus, produced by the intercommunication of branches
from the vagus and sympathetic, (6) Lymphatic vessels and lymph
glands.

Each root has certain structures closely related to it. The vena
azygos curves over the root of the right lung; and the aorta is similarly
disposed on the left side. The wmsophagus crosses the dorsal aspect of
the left root. Both roots are crossed by a vagus nerve; and a phrenic
nerve, though not in actual contact with each root, is ventral thereto.

If the bronchus be followed from the hilus into the interior it will
be found to pass backwards parallel to the dorsal border of the lung, its
size being gradually reduced by the production of branches. A branch
of notable size, and larger in the right lung than in the left, arises as
the bronchus is entering the lung and passes to the equivalent of the
apical lobe. Another large branch leaves the ventral border of the
bronchus and ramifies in that part of the lung that is the homologue
of the cardiac lobe. The right bronchus furnishes a special branch to
the intermediate lobe. All bronechial branches divide repeatedly until
small tubes, the lobular bronchioles, enter the lobules of the lung and
are there connected with the ultimate microscopic air-vesicles of the
respiratory tract. In the lung of the adult horse the lobules are not
very distinet because the amount of connective tissue between them is
scanty. They may, however, be recognised, both on the surface of the
lung and in sections, as polygonal areas varying considerably in
size,

Naked-eye examination suffices to show that the bronchus and its
branches are provided with a skeleton in the form of curved plates of
cartilage, and that they are lined by a longitudinally folded mucous
membrane. As the branches become smaller their walls are reduced in
thickness, and it may be determined that the cartilaginous skeleton has
disappeared by the time the diameter of the tubes has been reduced to
about 1 mm. Finer details of structure can only be determined by the
aid of the microscope.

Branches of the pulmonary artery follow the bronchial tubes, sub-
divide with them, and finally end in the lobules where they form rich
capillary plexuses in the walls of the air-vesicles. Branches of the very
much smaller bronehial artery also accompany the bronchial tubes to
the lobules, but do not extend as far as the air-vesicles. The blood they
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carry is for the nutrition of the lung, while that borne by the pulmonary
artery is concerned with the respiratory function.

It should be added that, in the horse, the cesophageal branches of
the broncho-cesophageal and left gastric arteries contribute small twigs
that ramify in the subpleural lung tissue in the neighbourhood of the
pulmonary ligament.

Bronchial lymph glands (lymphglandulas bronchiales), into which
the lymphatic vessels of the lungs drain, are grouped about both the
dorsal and ventral aspects of the bifurcation of the trachea and the
initial part of the bronchi. The dorsal group is frequently continued
for a short distance along the ventral border of the wmsophagus, while
a prolongation of the ventral group may be insinuated between the aorta
and the pulmonary artery. A few small glands are contained within
the substance of the lung, where they are related to the main bronchus.

N. rarENICUS—The origin of each phrenic! nerve by roots from
the fifth, sixth and seventh cervical nerves is noted during the dissec-
tion of the neck. The root from the fifth cervical nerve is very frequently
absent, and, when present, is smaller than the other two.

Both right and left nerves enter the thorax ventral to a subelavian
artery, and pass through the precardial mediastinum. They then cross
the pericardium ventral to the roots of the lungs. The left nerve
continues through the posteardial mediastinum to the diaphragm : but
the right nerve gains that muscle by running along the lateral aspect of
the candal vena cava, and is therefore not contained in the mediastinal
septum, but in the special caval fold of pleura. There are also further
differences between the relations of the two nerves. The left follows a
course along the left aspect of the brachio-cephalic artery and the
common brachio-cephalic trunk and then crosses the commencement of
the aortic arch and the pulmonary artery, the pericardium intervening :
the right nerve lies along the right face of the cranial vena cava.

THE PERICARDIUM (Pericardium).—The pericardium?® is a fibro-
serous sac somewhat loosely enclosing the heart, and, in agreement with
the organ it surrounds, is conical in form with the base of the cone
directed towards the vertebral column. The apex points towards the
sternum and the sternal attachment of the diaphragm. Strong and slightly
elastic fibrous tissue, sterno-pericardiac ligaments (ligamenta sterno-
pericardiaco), fixes the pericardium to the sternum from the level of the
fifth rib to near where the diaphragm takes origin from the xiphoid
process. The area of attachment is triangular with the apex looking
towards the thoracic entrance. The outer face of the pericardium is

! ¢piw (phrén) [Gr.], the diaphragm, heart, seat of the émotions.
*wept (peri) [Gr.], around ; xapdia (cardia) [Gr.], the heart.
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covered by pleura (pleura pericardiaca), and, as has just been noticed, is
crossed by the phrenic nerves,

The outer layer of the pericardium is composed of strong fibrous
tissue that is continued, as tubular investments, on to the caval veins,
vena azygos, pulmonary vessels, brachio-cephalic trunk, and aorta.
The adhesion of the membrane to these vessels beging about 6 em. from
the point at which they enter or leave the heart.

Dissection.—Make a crucial incision through the pericardium on

both sides of the chest. The two horizontal incisions should net be
made to meet.

Within the fibrous pericardium is a serous membrane disposed after
the customary manner of its kind; that is to say, the parietal part of
the membrane lines the fibrous pericardium, and is retlected from the
great vessels on to the heart itself as the visceral pericardium or
epicardium. It will be observed that the aorta and pulmonary artery
are enclosed within a common tubular sheath of serous pericardium, and
that caudal to these vessels there iz a passage, the transverse sinus of
the perieaidium (sinus transversus pericardii). The serous membrane
endows the interior of the fibrous pericardium and the surface of the
heart with a smooth, glistening appearance, and, like all other serous
membranes, is always moist.

A considerable amount of fat geuerally underlies the epicardium in
the grooves on the surface of the heart and around the roots of the
great blood vessels.

Dissection.—The large veins that return the blood to the heart from
all parts of the body except the lungs are to be approached from the
right side of the thorax. The pleura must be stripped from their
surface and the fat that covers I;Eem must be removed. Every care
must be taken not to injure nerves that are related to the veins.

V. cava craNiaLIs.—The cranial vena caval is the large unpaired
vessel that drains the head and neck, both thoracie limbs, and a con-
siderable part of the wall of the thorax. It is formed at the entrance
to the chest by the union of the two jugular and the two subclavian
veins, Very commonly the jugular veins join together and enter the
vena cava as a common vessel. At its commencement the caval vein
is fixed by connective tissue to the medial surface of the first rib.

The cranial caval vein traverses the precardial mediastinum slightly
to the right of the median plane, ventral to the trachea, and to the right
of the brachio-cephalic artery and trunk. Piercing the pericardium to
the right of the aortic arch, it terminates in the right atrium of the
heart. The exact point at which the vein ends and the atrium begins

! Cavus [L.], hollowed ; deep-channelled (as applied to a river).
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is obscured by the prolongation of atrial muscular fibres on to the
terminal part of the vein.

The collateral tributaries of the cranial vena cava are the internal
thoracie, vertebral, deep cervieal and costo-cervical veins from both
sides of the body. It frequently happens that the left vertebral, left
deep cervical, and left costo-cervical veins join together before reaching
the vena cava. The vena azygos may or may not be a tributary of the
vena cava,

V. azvGos.—The azygous! vein begins in the abdomen and drains a
considerable proportion of the wall of the chest. At the present
moment no attempt need be made to do more than examine its terminal
part. The vein either joins the cranial vena cava just as this is enter-
ing the heart, or it opens into the right atrinm itself.

V. cava caupanis.—The candal vena cava begins within the
abdomen on a level with the fifth lumbar vertebra, and enters the
thorax by the foramen venm cavee of the diaphragm, where it receives
two or three large phyenic veins (vv, phrenice) that drain the greater
part of the diaphragm. The thoracic part of the caval vein, which is all
that can be examined at present, lies in the cleft between the main
mass of the right lung and its intermediate lobe, in the edge of the
caval fold of the right pleura. The vein pierces the pericardium and
opens into the right atrium of the heart,

The right phrenic nerve, as has been already noted, lies lateral and
ventral to the vena cava.

Dissection.—In order to give more room for the dissection of the
heart, &e., the lungs may now be removed.

THE HEART (Cor).—The heart is a hollow muscular organ of conical
shape, with a base that is dorsal in position and an apex that is ventral.
The long axis of the organ is mainly vertical, but has a degree of
inclination that brings its ventral end towards the diaphragm and the
left side of the body. This obliquity causes about three-fifths of the
total bulk of the heart to be on the left side of the median plane of the
body.

The heart of the horse lies under cover of the third, fourth, fifth
and sixth ribs; the cranial border generally lying opposite the second
intercostal space, while the caudal border extends more or less beyond
the sixth rib. The position of the base of the heart may be indicated
as comnciding with a horizontal plane taken on a level with the junction

' a priv. + fvyds (zygos) [Gr.], a yoke ; unpaired.
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of the sixteenth bony rib and its cartilaginous segment.! The apex is
opposite the space between the fifth and sixth costal cartilages (or under
cover of the sixth cartilage) from 1 to 1'5 em. from the sternum.®

The heart of the horse is slightly flattened laterally, and thus may
be deseribed as possessing right and left surfaces (facies dextra, facies
sinistra) and cranial and caudal borders (margo cranialis, margo
caundalis).

A, pulmonalis,
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Fi1G. 9.—The heart and great blood-vessels as seen from the left.

The exterior of the heart is divided into areas corresponding to the
four cavities in the interior. Forming the base are the two atria,

1 In terms of the cavity of the chest, the base of the heart iz approximately on a
level with the junction of the middle and dorsal thirds of the vertical diameter of
the cavity. Though less precise, it may also be said that the base lies about the
middle of the vertical diameter of the exterior of the chest taken from the highest
part of the withers,

? When the horse is standing firmly on all four limbs, the apex of the heart is
slightly behind the free end of the olecranon.




26 TOPOGRAPHICAL ANATOMY OF THE

separated from the much larger ventricles by the coronary groove
(suleus coronarius), which is continuous round the heart except where
interrupted by the pulmonary artery. The groove is generally largely
occupied by fat; consequently its depth canuot be properly estimated
in the undissected organ. Externally the distinction between the right
and left atria is indifferently marked except on the left side. The
common atrial mass 1s creseentic in form, the horns of the crescent

A, pulmonahs (branches of).
Aorta. A r
; Iy V. azygos.
I Truncus brachiocephalicus.

Vena cava cranialis.

Vov. pulmonales, —-

Vena cava caundalis, B

" Right atrium.

8-~ A, coronaria dextra.

§- - Right ventricle.

F1a. 10.—The heart and great blood-vessels as seen from the right.

being two free projections, the auricule® cordis, separated from each
other by the pulmonary artery and aorta.

The ventricular part of the heart is responsible for the conical shape
of the organ as a whole. Its base is connected with the atria, while its
apex forms the apex of the entire organ. The common mass of the
ventricles presents two surfaces and two borders. The right surface is

| Auricula (dim. of awris) [L.], the external ear, the lobe of the ear. The term is
applied to part of the atrium becaunse of its ear-like shape.
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convex and crossed obliquely by a furrow, the »ight longitudinal groove
(suleus longitudinalis dextra), that begins at the coronary groove and
ends on the caudal border of the heart close to the apex. The groove
divides the surface into two areas, of which the more cranial, formed by
the right ventricle, is about twice as extensive as the caudal area, formed
by the left ventricle.

Left atrium, -4

Fii. 11.— The base of the heart with the great blood-vessels.

Like the right, the left surface of the ventricles is convex and
crossed by a groove, the left longitudinal groove (sulcus longitudinalis
sinistra). But the left groove is nearer the cranial border of the heart,
so that the candal two-thirds of the surface is formed by the left
ventricle, while the cranial third is occupied by the right ventricle.
The left longitudinal groove begins at the coronary sulcus immediately
caudal to the origin of the pulmonary artery, and ends on the cranial
border of the heart a short distance from the apex.

From the circumstance that the longitudinal grooves mark the
position of the interventricular septum, and that neither reaches the
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apex, it is clear, even on an external examination, that the apex of the
heart is formed by one ventricle only, namely, the left,

The eranial border (margo eranialis) of the heart is gently convex
and mainly formed by the right ventricle. The caudal border (margo
caudalis), formed entirely by the left ventricle, is convex in its dorsal
half and slightly coneave towards the apex of the heart.

A, coronaria dextra.

I
|
|
|
Tricuspid valve.
' 1
| 4y
Pu'l.mmmrr | )
semilunar valves. 4 ,.-"rI

e . .
—Aortic semilunar

valves.

Bicuspid valve.

F16. 12.—The base of the ventriclez of the heart, The atria have been removed
to show the arrangement of the valves.

Dissection.—The vessels and nerves that supply the tissues of the
wall of the heart should now be dissected. In order to do this, it is
necessary to remove the epicardium and the subjacent fat from the
grooves. The remains of the pericardium should also be cleared away.

The wall of the heart is supplied with blood by the two coronary
arteries, right and left, and is drained by the great cardiac, the middle
cardiac, and a number of small cardiae veins.
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A. CORONARIA DEXTRA.—As will be seen later, the right coronary!
artery leaves the aorta behind the cranial semilunar valve at the origin
of this vessel from the left ventricle. The first part of its course is
cranial in direction, but it soon bends towards the right, and then
sweeps in a candal direction along the right part of the coronary groove,
A descending branch (ramus descendens) follows the right longitudinal
groove of the heart to within a measurable distance of the apex.

A. CcORONARIA SINISTRA.—The left coronary artery leaves the aorta
behind the left caudal semilunar valve and passes backwards to the
right of the pulmonary artery, Its circumflex branch (ramus circum-
flexa) follows the coronary groove to near the caudal border of the
heart, and ends close to the termination of the right coronary artery.
Numerous branches ramify over the surface of the left ventricle, but the
largest (ramus descendens) leaves the parent vessel close to the
pulmonary artery and runs down the left longitudinal groove.

V. corpis MAGNA.—The great cardiac vein begins near the apex of
the heart as a companion of the descending branch of the left coronary
artery. It accompanies the artery as far as the coronary groove, then
turns at a right angle to follow the groove along the left side and round
the caudal border of the heart, and ends by opening into the COTONATY
gtnus® (sinus coronarius), a short but wide vessel that will be found
ventral to the termination of the caudal vena cava.

V. corpis MEDIA.—The middle cardiac vein lies in the right longi-
tudinal groove in company with the descending branch of the right
coronary artery. Its mode of termination is variable. In the majority
of subjects it pours its blood into the coromary sinus; but not in-
frequently it opens independently into the right atrium.

Vv. corpis MINORES.—Four or five small veins drain the surface of
the right atrium and ventricle, and enter the rig]‘E half of the coronary
groove to end finally in the depressions between the pectinate muscles
on the inner surface of the wall of the right atrium.

Dissection.— Now proceed to examine the intevior of the eavities of
the heart, beginning with the right atrium. To open this cavity most
advantageously two incisions are necessary : (1) Enter the knife at the
termination of the caudal vena cava and earry it in a straight line to
the point at which the cranial vena cava joins the heart. (2) From the
middle of the first incision carry a second to the tip of the auricle of
the atrium.

It is well not to depart from the instructions laid down for opening
the various cavities of the heart, as the incisions have been planned to
ﬁi‘m the maximum of exposure of the interior with the minimum of

amage.
! Corona [L.], a erown, something crown-like or encircling.
¢ Sinus [L.], a curved surface, a eurve ; in a borrowed sense, the bosom, a cavity,
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THE CAVITIES OF THE HEART.

Atriuwm? dextrum.—As an examination of the exterior of the heart
has already shown, each atrium is divisible into & main part in-
timately connected with the other atrium and the ventricle of its own
side, and a freer part or anricle (auricula cordis).

Like all the cavities of the heart, the right atrium has a smooth
glistening lining, the endocardiwm ; but the wall of the auricle is
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A. coronaria dexira
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Fig. 13.—The heart and great blood-vessels viewed from the right, with the
interior of the right atrium and right ventricle exposed. In taking
away the wall of the ventricle, one of the cusps of the trieuspid valve
was also removed.

rendered uneven by the presence of reticulated muscular ridges of vary-

ing height, the museuli pectinati® The ridges end at a semilunar

crest (crista terminalis), which corresponds in position to a shallow and
often very imperfectly defined groove, the sulcus ferminalis, on the
exterior of the atrium,

! Atriwm [L.], antechamber, the hall or principal room in a Roman house.
2 Peeten [1.], a comb. From the comb-like arrangement of the muscular ridges.
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The constant openings by which blood enters the right atrium
are :—(1) The opening of the caudal vena cava; (2) the opening of the
cranial vena cava; (3) the opening of the coronary sinus; and (4) the
openings of the small veins of the heart. In addition to these there
may be two other venous openings, namely, those of the vena azygos and
the middle cardiac vein.

The caval openings occupy the eaudal and eranial ends of the atrium,
Between them is a semilunar ridge projecting from the roof of the cavity
and known from its position as the infervenous tuberele (tuberculum
intervenosum). It will be observed that the term “ tubercle” 1s not
very appropriate as descriptive of the object in the heart of the horse. It
is obvious that the ridge will serve the mechanical purpose of directing
the two caval streams towards the exit from the atrinm. The coronary
sinus debouches immediately ventral to the termination of the caudal
vena cava, and between this and the opening that leads from the atrium
into the ventricle. The opening is provided with a small valve (valvula
sinus coronarii). If the middle eardiac vein does not terminate in the
coronary sinus, its mouth will be found close to that of the sinus.  Four
or five openings of the small cardiac veins are hidden in the depressions
between the pectinate museles.

Occasionally in young animals a variable fold of endocardium and
subendocardial tissue, the valve of the vena cava (valvula venm cava),
is present between the caval opening and the mouth of the coronary
sinus.

The blood passes from the atrium into the right ventricle by a
rounded atrio-ventricular orifice, about 5 cm. in diameter, which
occupies the entire floor of the main part of the atrium.

The septum between the right and left atria (septum atriarum) is
not equally thick throughout. The thinnest part is at the bottom of a
well-defined fossa' ovalis that marks the position of an embryonic
connection between the two cavities. The mouth of the fossa looks
towards the caudal caval opening and is partly surrounded by a
prominent margin, the limbus? fosse ovalis. The interatrial com-
munication (foramen ovale) of the embryo may be regarded as a means
by which most of the blood brought to the heart by the caudal vena
cava may be quickly restored to the systemic circulation instead of being
compelled to follow a route impeded by the as yet undistended lungs,
Another provision of a like nature exists in the ductus arteriosus that
connects the pulmonary artery with the aorta of the embryo.®

I Fossa [L.]. a ditch, trench, fosse.

? Limbus [L.], a border.
¢ See the appendix on the feetal circulation, p. 192,
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Disseetion.—The right ventricle must now be opened. Make an
incision through the wall of the ventricle parallel to, and a short
distance from, the coronary groove. Care must be taken not to insert
the knife too deeply, or the tricuspid valve will be injured. The
incigion should be carried well towards the commencement of the
pulmonary artery. A second incision must hs‘?in where the first
finished, +.c., near the pulmonary artery, and should be made parallel to,
and a short distance from, the left longitudinal groove and carried as far
as possible towards the apex of the ventricle.

Ventrieulus derter.—The cavity of the right ventricle! has a
triangular outline, with the base of the triangle in the vicinity of the
right longitudinal groove, while the apex is formed by that part of the
ventricle which is known as the conus arteriosus from its conical shape
and its communication with the pulmonary artery. During the
examination of the exterior of the heart it was noted that the right
ventricle does not extend to the apex. This may now be verified. It
will be observed that the septum between the two ventricles (septum
ventriculorum) is convex towards the right. Thus the cavity of the
ventricle would present a crescentic outline were a transverse section
to be made.

The internal surface of the wall of the ventricle, especially where it
joins the ventricular septum, is irregular from the presence of fleshy
ridges (trabeculs ® carnem) of variable size and form. These are small
or absent in the conus arteriosus. Most of the trabecule are ridges
simply ; but one or possibly more (musculi transversi cordis) are cords
stretching from the lateral wall of the ventricle to the septum. Three
conical museular processes, the musculi papillares® spring from the
wall of the ventricle by broad bases, and have fine fendinous cords
(chordee tendinex) attached to their apices.

The opening (ostium atrioventriculare dextram) from the atrium
mto the ventricle is guarded by the fricuspid valve (valvula tricus-
pidalis) composed of three triangular membranous cusps that hang
down into the ventricle. The bases of the cusps are attached te the
margin of the atrio-ventricular orifice, and each cusp has chordae
tendinez affixed to its ventricular surface and free edge; the tendinous
cords from one papillary muscle being distributed to the adjacent
halves of two cusps. It is generally possible to demonstrate smaller
cusps between the major cusps. The major cusps have a constant
disposition. One lies between the atrio-ventricular opening and the
conus arteriosus; another lies against the interventricular septum;
while the third is related to the lateral wall of the ventricle.

! Ventriculus [L.], dim. of venfer, the belly; a small cavity.
? Trabecula [1.], dim, of trabs, a beam. Carneus [L.], fleshy.

3 Papilla [1.], a nipple.
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The exit from the ventricle, that is, the opening (ostium pulmonale)
from the conus arteriosus into the pulmonary artery, is furnished with
three pocket-shaped semilunar valves so arranged as to prevent the
backward flow of blood from the artery into the ventricle, but offering
no obstacle to the passage of blood from the ventricle into the artery.
These valves will be more conveniently examined when, at a later stage
of the dissection, it is possible to remove the heart from the thorax.

Aorta.
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Fi1G. 14.—The heart viewed obliquely from the left and behind, with the
interior of the left atrium and left ventricle exposed.

Digsection.—Now pn’m:wl to examine the left side of the heart,

beginning with the left atrium. To open this cavity it is necessary to
make one incision only, entering the knife far back and cutting forwards

to the extremity of the auricular appendage. The incision should be
made near the coronary groove, so as to avoid injury to the terminations

of the pulmonary veins.
Atrium sinistrum—In its external characters the left atrium
3
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differs somewhat from the corresponding cavity on the right side of the
heart. The auricle, the tip of which is slightly blunter than that of
the right auricle, is more or less dentated along its border, points in a
cranial direction, and fits into an angle formed by the pulmonary artery
and the base of the left ventricle. In the interior of the cavity the
wall i1z smooth, except in the auricle, in which part alone there are
museuli pectinati. The number of openings from the pulmonary veins
into the atrium is variable (from four or five to eight or nine). The
atrio-ventricular orifice (ostium ! atrioventriculare sinistrum) is oval in
outline and somewhat smaller than the corresponding opening in the
right atrium, though the size of the opening depends largely on the

Fig. 15.—Key outline of the heart to show the position of the
zections illustrated in Figs, 16 and 17.
condition of contraction or relaxation of the muscular wall of the
ventricle.

Dissection.—To open the left ventricle an incigion should begin near
the coronary groove and be ecarried parallel to one longitudinal groove
round the apex and up the other side parallel to the other longitudinal
groove,

Ventriculus sinister.—The left ventricle differs from the right in
its general shape. It is conical in conformity with the form of the
ventricular mass of the heart, and its apex forms the apex of the heart
as a whole. Owing to the thickness of its wall, combined with the
fact that the interventricular septum is concave towards the left, a
transverse section of the left ventricle would present an oval or rounded
outline, At the same time it must be noted that the wall of the
cavity is not of uniform thickness. It is thin at the apex, and the
septum is divisible into a lower thick muscular part (septum musculare)
and a thinner upper part (septum membranaceum),

U Ogtiam [ L], {os, & mouth ; in a borrowed sense, an entrance), a door or entrance.
3 )
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The papillary muscles are two in number and large in size.
Trabeculs carnem are less conspicuous than in the right ventricle.
The valve (valvula bicuspidalis) guarding the atrio-ventricular orifice
has two cusps, larger and stronger than the segments of the tri-
cuspid valve, and cranial and caudal in position. The caudal cusp
lies between the atrio-ventricular orifice and the opening into the
aorta.

A, coronaria dextra.

_ Right atrio-ventricular
orifice,

A, palmonalis. -
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F1e. 168.—Transverse section of the heart at the level indicated by the
line A in Fig. 15.

Blood leaves the left ventricle by an epening (ostium aorticum)
leading into the aorta, round which there are three semilunar valves
similar to those guarding the entrance into the pulmonary artery,
but stronger in order to support a greater pressure of blood. These
will be examined later.

A. PULMONALIS.—The pulmonary artery is the large vessel that
leaves the conus arteriosus of the right ventricle. The first part of
the artery lies between the apices of the auricles of the right and
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left atria of the heart. After a short, oblique course in a dorsal
and caudal direction, the artery terminates by dividing into right
and left branches (ome for each lung) that have already been
examined in connection with the roots of the lungs (page 20).
AorTA.—The main systemic arterial trunk, the aorta! springs
from the left ventricle, its origin lying to the right of that of the
pulmonary artery and slichtly caundal thereto. It is customary to

» Papillary muscle.

Right ventricle, |

k- Transverse muscle,

= A. coronaria dexira

8 Eofonatia sinisice {ramus descendens).

{ramus descendens).

Papillary muscles, - . - . : ; ! ~ Left ventricle.

Fra. 17.—Transverse section of the heart at the level indicated by the
line B in Fig. 15.

consider the first part of the aorta as divisible into two p[}rtifm.‘;: {Ij the
ascending aorta (aorta ascendens), and (2) the aortic arch (arcus
aorte). In the horse, however, such a striet division is impracticable,
and it is sufficient to say that the ascending aorta is that part of a
continuous curved vessel from which the coronary arteries arise.

Where it leaves the left ventricle the aorta is at its widest (bulbus
aorte), and here it is dilated into three pouch-like aorfic sinwuses

! doprd (aorte) [Gr.), from depw (iro), I lift up. The term was first applied
to the bronchus, but.later (Aristotle) it was used as in modern anatomy.
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(sinus aorta), which correspond in position to the three cusps of the aortie
valve.

The aortic arch has its convexity looking in a dorso-cranial direction
and slightly to the left of the median plane. The curve of the vessel
brings the aorta into contact with the vertebral colomn about the sixth
or seventh thoracic vertebra, at which point the descending aorta'
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Fig. 18.-—Diagram of the arteries arising from the aortie arch.
A=primitive arrangement ; B=man ; C=dog ; 0=horse and ruminants,

(aorta descendens) may be assumed to begin. From the convexity of
the arch springs a large vessel—the common brachio-cephalic trunk—
from which arise the arteries that supply the head and neck, both
thoracie limbs, and a considerable amount of the wall of the chest. The
concavity of the arch is crossed very obliquely by the pulmonary
artery, with which it is connected by a fibrous cord, the ligamentum

! The term *“descending aorta” is borrowed from human anatomy and is
not appropriate in the domestic mammals.
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artertosum. The ligament of the adult represents the ductus
arteriosus of the embryo, by which most of the blood of the pulmonary
artery, not required by the non-functioning lungs, was transferred to the
aorta.

The aortic arch is enclosed within the pericardium to about the
point of attachment of the ligamentum arteriosum and is crossed on the
right by the trachea, the cesophagus and the left recurrent nerve. The
left surface of the arch is related to the left vagus nerve, from which
the left recurrent turns round the concavity of the arch to reach its
right face.

Disseetion.—The common brachio-cephalic trunk and its branches
must be followed to the entrance to the thorax. This will be made
easier if the cranial vena cava is eut across just before it enters the
pericardium.  In cleaning the blood vessels great care must be taken to
preserve mtact the numerous nerves—some of them of small size—to
which they are related.

Consideration of the arteries arising from the aortic arch in different
mammals leads to the econclusion that the most primitive arrangement
is one in which four vessels have independent origin from the arch. In
the order of their origin these are the right subelavian, the right
common carotid, the left common carotid and the left subclavian. The
right and left subclavian arteries supply blood to the right and left
thoracic limbs and the right and left sides of the wall of the chest
respectively ; while the right and left common carotid arteries furnish
branches to the two sides of the head and neck.

The simple arrangement of four independent arteries, however, is
not common. In most mammals a greater or less amount of fusion
oceurs whereby two or more arteries arise together from the aortic
arch. In man, for example, the right subclavian and the right commeon
carotid arteries spring from a common trunk, with the result that the
vessels leaving the aortic arch are reduced to three in number, In the
dog a further reduction is produced by the fusion of the left common
carotid with the common trunk ; so that, in this animal, the aortic arch
has only two arteries springing from it, namely, a brachio-cephalic and
a left subclavian: the brachio-cephalic giving off the left common
carotid and ending in the right common carotid and right subclavian
arteries,

In the horse and the domestic ruminants the maximum of fusion
takes place, for in these animals the left subelavian has also joined the
common trunk. The single vessel leaving the aortic arch of these
animals is the common brachio-cephalic trunk, which divides into the
brachio-cephalic and left subelavian arteries.

In the horse and ruminants, moreover, the right and left common
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carotid arteries have blended at their origin to form a bicarotid
trunk.

TRUNCUS BRACHIOCEPHALICUS COMMUNIS.—If, as has been stated
above, the common brachio-cephalic? trunk is the result of fusion of
four vessels, all of which, in the primitive arrangement, have independent

A. intercostalis. Aorta.

y 1 Sympathetic nerve-cord.
' I :I Eighth rib.
e ebil ] i -Il' Trunmm wsophageus dorsalis.

A. intercostalis suprema.

3

A transversa colli. ; L
A, cervicalis - f—*”'f

profunda, ; --F"'"d"

N. Vagus.
[ i
¥ w
Thoracie duet. . |/ . Diaphragm.
Truncus brachiocephalicus. If ; runcus cesophageus ventralis,
Pericardium,. .: .
M. phrenicus, A. pulmonalis,

Fia. 19.—Diszection of the thoracic contents from the left side, after
removal of the lung,

origin from the aortic arch, it will not be unreasonable to expect con-
siderable individual variation in the length of the common trunk so
formed. Sometimes, indeed, the trunk as such does not exist, the left
subclavian and brachio-cephalic arteries arising from a common point
on the convex side of the aortic arch.

! Brachium [L.], Braxlwr (brachion) [Gr.], the arm (above the elbow). Cephalicus
[I.], xepadirés (cephalicos) [Gr.], pertaining to the head (xegahs).
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F1g. 20.—Dissection of the vessels and nerves in the region of the entrance to the
thorax, seen from the left.
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When well developed, the common brachio-cephalic trunk may be
as much as 6-7 em. in length. Leaving the aortic arch within the
pericardium, it runs in an oblique cranio-dorsal direction, slightly to the
left of the median plane of the body, ventral to the trachea and dorsal
to the cranial vena cava. Opposite the second intercostal space or the
third rib the trunk ends by dividing into two vessels of unequal size,
the left subclavian and brachio-cephalic arteries.

A. sUBCLAVIA SINISTRA.—The left subelavian® artery is the smaller
of the two terminal branches of the common brachio-cephalic trunk. It
passes to the thoracic inlet in a curved course the convexity of which 1s
dorsal, and, at the border of the first rib, becomes the axillary artery.
To the right of the subclavian artery lie the trachea, the wsophagus
and the thoracie duet; while its left face is crossed by the common
venous trunk formed by the union of the vertebral, deep cervical and
costo-cervical veins. The coneavity of the arch formed by the sub-
clavian artery is related to the left phrenic, cardiac and vagus nerves.

The branches of the left subelavian are: (1) The costo-cervical
artery ; (2) the deep cervical artery; (3) the vertebral artery; (4) the
internal thoracic artery; (5) the omo-cervieal trunk; and (6) the
external thoracie artery.

(1) A. costocervicalis.—The costo-cervical * artery is a short vessel
that crosses the left face of the trachea, cesophagus and longus colli
musele, with a slight degree of obliquity, to reach the vertebral end
of the second intercostal space. Here it divides into the transverse
artery of the neck and the supreme intercostal artery.

(a) The transverse artery of the neck (A. transversa colli) at once
leaves the chest by passing between the second and third ribs, and
traverses the surface of the ilio-costalis and longissimus dorsi
muscles. Its branches supply the ventral serratus, longissimus cervicis,
spinalis dorsi et cervieis, multifidus, rhomboid and trapezius muscles.
One branch runs in a dorsal and cranial direction underneath the
splenius muscle and anastomoses with branches of the deep cervical
artery.

(b) The supreme infercostal artery (A. intercostulis suprema)
travels in a caudal direction in the groove between the bodies of the
thoracic vertebrse and the longus colli muscle in company with the
sympathetic trunk. It furnishes the second, third and fourth (some-
times also the fifth) intercostal arteries.

(2) A. cervicalis profunda.—The deep cervical artery leaves the
convex side of the curve of the left subclavian close to the origin of the

! Sub [L.), under, near. (favicula [L.], dim. of clavus, a nail, or clavis, a key.
2 Costa [L.], a rib.  Cervicalts [L], pertaining to the neck (eerviz).
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costo-cervical artery (possibly in common with it), runs obliquely across
the mwsophagusand the longus colli muscle, and leaves the chest between
the first and second ribs. Before leaving the thorax, it supplies a small
eranial mediastinal artery (a. mediastinalis cranialis) to the precardial
mediastinum, and the first intercostal artery (a. intercostalis prima).

After leaving the thorax, the deep ecervical artery divides into
transverse and ascending branches. The ramus transversus furnishes
vessels to the muscles in the neighbourhood of the junetion of the neck
and thorax. The ramus ascendens passes up the neck in relation to
the ligamentum nuchs, and is examined during the dissection of the
neck.

(3) A. wertebralis.—The vertebral artery passes in a cranial and
dorsal direction across the cesophagus to the thoracic entrance, where it
disappears between the longus colli and scalenus muscles. Its further
course belongs to the neck.

(4) A. thoraciew interna.—The internal thoracic artery leaves the

concave side of the left subelavian about the caudal border of the first
rib. Following the inner surface of the rib, it reaches the sternum
about the extremity of the second costal cartilage and there disappears
under the transverse thoraciec musele. Its subsequent course will be
followed later.
The omo-cervical! trunk arises about
the same level as the internal thoracic, but from the convex side of the
subelavian artery. Leaving the thorax at once, under the scalenus
muscle, it divides into ascending cervieal and transverse scapular
arteries,

(3) Truneus omocervicalis.

(6) A. thoracica externa.—The external thoracic is the smallest
branch of the subclavian, and leaves the thorax by curving round the
sternal end of the first rib to pass backwards on the deep face of the
pectoral muscles.

A. BRACHIOCEPHALICA. — The brachio-cephalic artery is a short
vessel, of larger size than the left subclavian, placed between the trachea
and the cranial vena cava. It ends by dividing into the right sub-
clavian artery and the much smaller bicarotid trunk. As a rule there
is only one collateral branch, namely, a common vessel (costo-cervical
trunk) from which the right costo-cervical and deep cervical arteries
take origin. It will be noted that these vessels on the right side of the
body differ from those on the left in not having independent origins,
The common stem from which they spring crosses the right face of the
trachea and may extend so far as to come into contact with the longus

! dpos (Gmos) [Gr.], shoulder. Clervicalis [L.], pertaining to the neck (cervix).
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colli musele. It is not, as a rule, related to the wsophagus, because this
tube is here placed to the left of the median plane of the body.
The right costo-cervical and deep cervical arteries behave in the

zame manner as do those on the left side of the thorax.
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Fis. 21.—Dissection of the thoracic contents from the right side, after
removal of the lung.

TruxNcus BICAROTICUS.—The bicarotid trunk, presumably because
of its production by the fusion of two vessels, is very variable in length.
It passes to the entrance to the chest ventral to the traches, and divides
into the right and left common carotid ! arteries. Ventral to the trunk

! kapwris (cardtis) [Gr.), from xdpos (caros), deep sleep. It is stated that the
ancients believed that sleep was induced by inereased flow of blood through the

arteries passing to the head.
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are the termination of the jugular veins and the commencement of the
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F16. 22.— Dissection of the blood-vessels, &e., of the thorax, as seen from
the right side,

cranial vena cava. Lateral to the trunk are the vagus and recurrent
nerves.
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A. sUBCLAVIA DEXTRA.—The right subelavian artery continues the
curve that has been begun by the brachio-cephalie, and, like the left
artery of the same name, terminates at the border of the first rib, where
it becomes the axillary artery. The right subeclavian is at a slightly
more ventral level than the left artery.

From the right subelavian arise the vertebral artery, internal
thoracie artery, omo-cervical trunk and external thoracic artery of the
right side of the body. Each of these pursues a course similar to that
of its counterpart on the other side of the thorax.

Lymph glands.—A considerable number of lymph glands have
been encountered during the dissection of the large vessels in the pre-
cardial mediastinum. Numerous glands (lymphoglandule mediastinales
craniales), variable in size but generally small, lie along the course
of the common brachio-cephalic trunk and its branches. On the right
side of the body they are in contact with the trachea; on the left side,
with the wsophagus also. Some of them will be found between the
trachea on the one hand, and the eranial vena cava and the right
atrium on the other, and these are generally continuous with the
bronchial lymph glands that have already been examined in connection
with the roots of the lungs. It is possible also that a few small glands
may be found on the dorsal surface of the trachea.

The caudal cervical lymph glands (lymphoglandule cervicales
caudales) form a large group continuous with the foregoing, ventral to
the trachea at the entrance to the chest. They fill the varions chinks
between the large vessels and muscles in this region, and extend for
some distance into the neck.

Dissection.—Cut through the costo-cervieal, deep eervical and
vertebral arteries close to their origins on both sides of the body. In
doing this, every care must be taken not to injure neighbouring
structures. The thoracie duet is most liable to injury, and should be
secured before the arteries are severed. If a careful search he made
on the left side of the chest in the angle formed by the divergence of
the aorta and the common brachio-cephalic trunk, the duct will be
found as a very thin-walled vessel crossing the left face of the trachea
and the wsophagus.

THE TRACHEA AND BRONCHL—The trachea® or tube by which air
passes to and from the lungs begins in the neck, traverses the theracie
inlet and the precardial mediastinum, comes into contact with the base
of the heart, and terminates in the two bronchi on a level with the fifth
rib or the fifth intercostal space, some 10 or 12 cm. from the vertebral
column, The thoracie portion of the trachea is not precisely in the
median plane except at its termination, The presence of the
wsophagus causes it to incline a little to the right.

! rpaxeia (tracheia) [Gr.], rough (artery).
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The main ventral relations of the trachea in the thorax are the
bicarotid trunk, the brachio-cephalic artery, the common brachio-
cephalic trunk and the cranial vena cava. Along the ventral border of
each lateral surface runs a recurrent nerve. To the left the trachea is
related to the left subclavian and costo-cervical arteries, the thoracic
duct and the aorta. Close to the thoracic inlet the wsophagus also lies
to the left of the trachea, but later it becomes dorsal in position.

The right vagus nerve runs along the right face of the trachea, and
this surface is crossed by the costo-cervical trunk and vertebral artery
and the corresponding veins, and the vena azygos, as well as by
sympathetic nerves.

Dorsally the trachea is at first in contact with the longus colli
muscle, and later with the wsophagus,

Of the bronehi,! the right is the wider and shorter, and is in contact
with the vena azygos; the left bronchus is related to the aorta, and is
crossed dorsally by the csophagus.

A group of lymph glands (lymphoglandule bronchiales), previously
noted, generally more or less pigmented, will be found about the
bifurcation of the trachea.

THE @soPHAGUS.—The csophagus® enters the chest along with and
to the left of the trachea. This relationship is maintained for a little
distance, but later the esophagus, inclining to the right, becomes dorsal
to the trachea and crosses its bifurcation in the median plane of the
body. Having traversed the posteardial mediastinum, the tube leaves
the thorax by the hiatus msophageus of the diaphragm on a level with
the thirteenth thoracic vertebra. Its relations on the left are the first
rib, the roots of the left brachial plexus, sympathetic ganglia, the
vertebral, deep cervieal and costo-cervical arteries, the thoracic duect and
the aortic arch. On the right it is crossed by the vena azygos.

The gullet and the vagus nerves are intimately related to each other.

It should be noted that the wall of the wesophagus is red in colour
until the neighbourhood of the tracheal bifurcation is reached, after
which it is pale.

Pale muscular fibres are often described as connecting the cesophagus
to the trachea and left bronchus (m. bronchowsophageus) on the one
hand, and the vertebral column (m. pleuroesophageus) on the other.

A chain of small lymph glands (lymphoglandulee mediastinales
caudales) lies along the cesophagus in the posteardial mediastinum.

N. vacus.—The right and left vagus® nerves descend the neck in

1 gpbyxos (bronehos) [Gr.], windpipe.

% oloew (oisein) [Gr.], to carry. @dynua (phagema) [Gr.], food.

3 Vagus [1.], wandering, rambling. The nerve “ wanders” from the head, down
the neck and through the thorax into the abdomen.
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intimate contact with the right and left sympathetic cords, and enter
the thorax between the subclavian artery and vein of their own side.
In the precardial and cardial mediastina the two nerves have different
relations.

The right nerve passes underneath the arch formed by the sub-
clavian artery, and then traverses obliquely the right face of the brachio-
cephalic artery and the trachea. This brings it into contact with the
wsophagus where a division into dorsal and ventral branches (ramus
dorsalis et ramus ventralis) takes place. Close to the point of division
the nerve is crossed to the right by the vena azygos.

The left nerve enters the thorax related to the wsophagus, passes
underneath the arch of the left subclavian artery, crosses the left face of
the common brachio-cephalic trunk and the aortic arch and the dorsal
face of the left bronchus, and divides into two branches—dorsal and
ventral.

The dorsal branches of the two vagus nerves run along the dorsal
border of the eesophagus to the level of the twelfth or thirteenth thoracie
vertebra, where they unite to form the dovsal w@sophageal trunl:
(truncus wsophageus dorsalis), which accompanies the w@sophagus
through the diaphragm into the abdomen. The termination of the
trunk in association with the stomach, &c., 1s examined during the
dissection of the abdomen. It should be noted that the right vagus
contributes more fibres to the dorsal esophageal trunk than does the
left nerve.

A wventral cesophageal trunk (truncus esophageus ventralis) is in
like manner formed by the union of the ventral branches of the two
vagus nerves, but this is effected earlier, namely, close to the bifurcation
of the trachea.

Both dorsal and ventral branches of the vagus send filaments (rami
bronchiales) to the pulmonary plexus (plexus pulmonalis), a network
of small nerves, dorsal and ventral to the tracheal bifurcation, formed by
twigs from the caudal cervical sympathetic ganglia and some of the
thoracic ganglia.

The branches derived from the thoracic part of each vagus are a
recurrent nerve, and cardiac, tracheal and wsophageal rami.

The tracheal and @sophageal branches (rami tracheales, rami
cesophagei) concur in the formation of the tracheal and wsophageal
plexuses, to which the recurrent nerves and sympathetic ganglia
contribute branches,

The cardiac rami (rami eardiaci) of the vagus, generally two or three
from each nerve, pass to the cardiae plexus (plexus cardiacus), to which
the sympathetic and recurrent nerves contribute. From the plexus
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nerves pass to each side of the heart. The right nerves, two or three
in number, gain the heart by penetrating between the trachea and the
cranial vena cava. They are distributed to the termination of the
cranial vena eava, both atria, and the right parc of both ventricles.
From one to three left cardiac nerves pierce the pericardium close to its
connection with the aortic arch, and supply the left part of both
ventricles, as well as a portion of the right atrium. They are connected
with branches of the right nerves.

N. rECURRENS.—The right recurrent nerve ! leaves the vagus about
the level of the second rib, turns round the costo-cervical arterial trunk,
and thus gains the right ventral border of the trachea which it follows
into the neck. In the neighbourhood of the thoracic inlet the recurrent
nerve is related to the bicarotid arterial trunk.

The left recurrent nerve does not leave the vagus until this has
reached the aorta. It bends round the aortic arch, between this and
the left bronchus and beneath the bronchial lymph glands, and then
follows the left ventral border of the trachea through the precardial
mediastinum into the neck.

The recurrent nerves furnish filaments to the cardiac (rami eardiaci),
tracheal (rami tracheales), and wsophageal (rami wsophagei) plexuses,
At the entranee to the thorax each nerve is connected with the candal
cervical ganglion of the sympathetic, as will be seen later.

Dissection.—The heart may now be removed from the chest. Cut

across the brachio-cephalic trunk, the aortic arch, the vena azygos and
the caudal vena cava close to the point at which each pierces the

pericardinm.

The aortic semilunar valves should be displayed by slitting open the
commencement of the aorta.  The cut should be made between two
cusps so as to avoid unnecessary injury.

TaE sEMILUNAR VALVES (Valvulee semilunares).—At the entrance
to the aorta and pulmonary artery there are three semilunar valves, all
constructed on the same principle and arranged in such a manner as to
prevent the regurgitation of blood from the artery into the ventricle,
but offering no obstacle to the flow of blood in the normal direction.
Each valve, as its name indicates, is crescentic, with a fixed convex
border and a free concave edge. The convex border is attached to one
of three erescentic projections of a fibrous ring that surrounds the exit
from the ventricle. The free margin projects into the Inmen of the
artery and, though concave, is not markedly so. In the middle of this
border a small nodular thickening (nodulus valvale semilunaris) can be
detected in the aortic semilunar valves, but is either very inconspicuous

! Recurrens [L.], running back. Fibres composing the nerve, having passed down
the neck in the vagus, run back to the larynx
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or entirely absent in the pulmonary valves. Behind each semilunar
valve the wall of the artery is slightly dilated to form a sinus.

The wortic semilunar valves (valvule semilunares aortm) are
stronger than those at the entrance to the pulmonary artery in accord-
ance with the greater pressure of blood that they have to withstand.
The three valves are arranged so that one of them is cranial in position ;
the others being right caudal and left caudal. From two of the sinuses
behind the valves, namely, cranial and left caudal, openings into the
coronary arterles will be readily discovered.

The pulmonary semilunar valves (valvule semilunares arteris
pulmonalis) are eaudal, right cranial, and left eranial in disposition.
The sinuses behind them have no openings leading into arteries.

THE STRUCTURE OF THE HEART.—The greater part of the bulk of
the heart is formed by muscular tissue constituting the myocardivm.
This is much more abundant in the walls of the ventricles than in the
atria, and particularly abundant in the wall of the left ventricle.

The muscular bundles of the atria may be deseribed as disposed in
two strata. The bundles of the more superficial stratum are not con-
fined to one atrinm but pass from the wall of one cavity to the wall of
the other, and are mostly arranged so that they begin and end in
connection with the fibrous rings surrounding the atrio-ventricular
orifices. Some of them enter into the formation of the septum between
the two atria. The bundles of the deep stratum are confined to one or
other of the atria. Many of them begin at an atrio-ventricular
fibrous ring, pursue a looped course over the atrium, and end at the
ring from which they sprang. Other bundles surround the orifices of
the various veins that enter the atria, and are disposed in a circular or
spiral fashion. There is no diffienlty in determining that these bundles
are continued for some distance on to the terminations of the ven®
cave, and also, for a shorter distance, on to the pulmonary veins where
these join the left atrium. Circular fibres also surround the fossa
ovalis.

The arrangement of the muscle of the ventricles is more compli-
cated. The surface bundles may be readily traced in a spiral sweep
from the base of the ventricles to the apex of the heart. At the apex
they converge to a vorter cordis in curves that, when the heart is
viewed from the apex, run clock-wise. From the vortex the bundles
run upwards, deep in the wall of the heart, and end in a papillary
musele in the ventricle opposite to that from which they originally
started. Underneath the superficial bundles are others that become
less and less spiral the deeper they lie in the wall of the ventricle, until

their course is at right angles to the long axis of the cavity. Casual
4
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examination of these circular bundles might lead to the supposition
that they are limited to one ventricle. It is stated, however, that they
cirele round one ventricle, traverse the interventricular septum, and
then circle round the other ventricle. The wall of the left ventricle
contains also deep bundles in the neighbourhood of the left atrio-
ventricular fibrons ring, to which they are attached.

Until comparatively recent years it was generally believed that
there was no connection between the musculature of the atria and that
of the wventricles. 1t has been shown, however, that a faseiculus of
somewhat modified cardiac muscle, known as the afrio-ventriculor
bundle, begins in a plexiform mass (the node of Tawara) on the right
face of the interatrial septum. The bundle gains the upper margin of
the septum between the ventricles and there bifurcates, one branch
passing to the left of the septum, and the other, the larger and more
definite, to the right. The right branch crosses the ventricle in the
transverse muscle (moderator band) and thus reaches the lateral
papillary muscle of this cavity. Another plexiform mass (the node of
Keith and Floack) with which the atrio-ventricular bundle is also
connected, is deseribed as oceurring close to the entrance of the cranial
vena cava into the atrinm.

At the junction of the atria and the ventricles, and round the
origins of the aorta and pulmoenary artery, are rings of fibrous tissue in
association with which one or possibly two irregular masses of cartilage
may be found. The larger and more constant of these, lying cranial to
the termination of the caudal vena cava, is connected with the fibrous
ring that surrounds the origin of the aorta, and to it is attached the
right eaudal aortic semilunar valve. In old animals this cartilage may
be partially or completely ossified. A second, but smaller, cartilage
may be present at the origin of the aorta, and to it, when present, the
left candal semilunar valve is attached.

As has been previously remarked, the fibrous rings about the origin
of the aorta and the pulmonary artery present crescentic notches into
which the convex edges of the semilunar valves are received.

The visceral portion of the serous pericardium, the epicardium, covers
the heart externally. Between it and the myocardium, especially in
the region of the grooves of the heart, is an accumulation of fat in
greater or less abundance.

The interior of the heart is lined by a smooth, shining membrane,
the endocardium, continuous with the lining of the blood vessels,
The cardiac valves may be regarded as strengthened duplicatures of the
endocardium,

Arrangement of the cardiac orvifices—Removal of the atria
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permits an examination of the relative position of the various openings
associated with the ventricles. Cranial and to the left is that leading
into the pulmonary artery, and immediately caudal and to the right of
this 1s the aortic opening. The right atrio-ventricular opening 1s to the
right of the pulmonary orifice, while the left atrio-ventricular opening
1s immediately caudal to the entrance into the aorta.

Referred to the wall of the thorax, it may be said in general terms
that the pulmonary orifice is opposite the third rib and the third
interspace, the aortic orifice is opposite the fourth rib and the fourth
interspace, the right atrio-ventricular orifice is opposite the fourth and
fifth ribs, and the left atrio-ventricular orifice is opposite the fifth rib
and the fifth interspace.

Dissection.—The sternum should now be removed in the following
manner. Cut throngh the first rib on each side about the middle of
its length. Cut across the internal thoracie artery (and vein) elose to
its origin. Cut through the fifteenth, sixteenth and seventeenth ribs
at the same level as that at which the other ribs have been previously
zevered. Run the knife through the intercostal muscles between the
seventeenth and eighteenth ribs and their cartilages.

[f now the diaphragm be incised about an inch from its sternal and
costal attachments, the sternum, &e., will be free.

(In this operation it iz assumed that the dissection of the abdomen
has heen proceeding at the normal rate.)

M. TRANSVERSUS THORACIS.—The transverse thoracie is a thin
sheet of muscle, triangular in outline, lying on the inner (dorsal) surface
of the sternum and costal cartilages and covered to a great extent by
pleura. Its origin is from the internal proper sternal ligament ; and its
insertion, by serrations, is to the costal cartilages from the second to
the eighth and the sternal ends of the corresponding rib bones.

Dissection.—Follow the internal thoracie vessels by incising the
transverse thoracic muscle along the line of their course. Oceasionally
a few small lymph glands may be found along the vessels.

A, THORACICA INTERNA.—The origin of the internal thoracic artery
from the subelavian about the caudal border of the first rib has already
been noted. After following the inner surface of the rib, the artery
disappears by passing under the edge of the transverse thoracic muscle.
It now runs towards the diaphragm beneath the muscle and along the
line of articulations of the costal cartilages and the sternum, and at the
seventh or eighth cartilage it divides into the musculo-phrenic and
cranial epigastric arteries. Its branches are as follows:—

(1) Rawi intercostales,—Intercostal branches are distributed to the
sternal ends of the first seven intercostal spaces, where they anastomose
with the terminations of the corresponding intercostal arteries,

(2) Rami perforantes——Perforating branches supply the transverse
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thoracie and pectoral muscles, as well as the gkin in the neighbourhood
of the sternum, and anastomose with branches of the external thoracic
artery.

(8) Aa. thyrmicw. —Thymic arteries are, naturally, only possible of
demonstration in young animals before the disappearance of the
thymus.

(4) A. periwcardiacophrenica.— A very small pericardiaco-phrenic
artery may sometimes be found arising on a level with the fourth rib
and ending in the pericardinm, mediastinum and (possibly) the sternal
part of the diaphragm.

(5) A. muscwloplrenica,—The musculo-phrenic artery follows the
at first on its thoracie side, and

sternal attachment of the diaphragm
afterwards on its abdominal aspect—as far as the cartilage of the last
rib. It furnishes branches that supply part of the diaphragm, the
intercostal museclez, and the transverse muscle of the abdomen.
Branches (rami intercostales) also anastomose with the intercostal
arteries.

(6) A. epngastrica cranialis—The cranial epigastric artery, from
its size and the direction of its course, may be regarded as the direct
continuation of the internal thoracic. It quickly leaves the thorax by
passing between the ninth costal cartilage and the xiphoid process of
the sternum. The rest of its course belongs to the abdomen, where it
is found on the dorsal face of the rectus abdominis muscle.

V. tHORACICA INTERNA.—The internal thoracic vein lies medial to
the artery, and is a close satellite of this vessel. It ends by joining the
cranial vena cava at the first rib.

Dissection.— The joints connected with the costal eartilages and
sternum should now be exposed by clearing away all the remains of
muscles, &e.

COSTO-CHONDRAL ! ARTICULATIONS (Articulationes costochondrales),
—The vertebral end of each costal cartilage is received into a shallow
pit at the extremity of a rib-bone, the periosteum of the rib being
continuous with the perichondrium of the cartilage.

STERNO-COSTAL ARTICULATIONS (Articulationes sternocostales).—
The cartilages of the sternal ribs are received into fovea ranged along
the border of the sternum. Since movement is necessary in these joints,
each is provided with a strong joint-capsule (capsula articularis) enclos-
ing a joint-cavity and furnished with a synovial lining. It will be
noticed that the cartilaginous extremities of the first pair of ribs are
received into a common fovea, and enclosed in a common joint-capsule.

! Costa [L. ], & rib.  Xdwpos (chondros) [Gr. ], cartilage,
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The union of each costal cartilage with the sternum is reinforced by
a radiate sterno-costal ligament (ligamentum sternocostale radiatum),
of considerable strength and triangular outline, placed on the inner side
of the joint,

INTERCHONDRAL LIGAMENTS.—In general, the cartilages of the
asternal ribs are attached to each other by elastic tissue; but the
eighth and ninth are more firmly united by strong fibrous tissue. A
band, the chondro-viphoid ligament (ligamentum chondroxiphoidea),
passes from the ninth cartilage to the xiphoid cartilage.

INTERSTERNAL SYNCHONDROSES! (Synchondroses intersternales).—
In the animal at birth the individual bony segments of the sternum
are united by cartilage, which, with advancing age, becomes more and
more invaded by ossification, until in old animals the varions segments
may be fused into one bony mass. The coalescence of the sternebre
begins with the last two, and gradually extends in a cranial direction.

An internal proper sternal ligament (ligamentum sterni proprium
internum) runs along the inner surface of the sternum. It begins as a
narrow single band, just behind the joint between the first rib and the
sternum, where it is connected with strong fibrous tissue binding the
first pair of ribs together, but soon divides into three limbs. The two
lateral limbs disappear on the seventh or eighth costal cartilages; while
the medial limb can be followed along the sternum to the xiphoid

Process.

Dissection. —Clean the thoracie part of the aorta and the vena azygos,
and do so with care, otherwize the thin-walled thoraeic duet, which lies
between the aorta and the vein, will be destroved.

Aorra THORACICA.—The thoracic part of the aorta continues the
aortic arch. At first to the left of the median plane, it gradually
inclines towards the right and gains the middle line before the
diaphragm is reached. Leaving the thorax by the hiatus aorticus, it
enters the abdomen and is thereafter distinguished as the abdominal
aorta.

Close to its commencement, the aorta crosses the left face of the
cesophagus.  To the right it is also related to the vena azygos and the
thoracic duct. Ventral to the aorta is the root of the left lung.

The branches of this part of the aorta are as follows :—

(1) Truncus bronchowsophagens—The broneho-cesophageal trunk
iz a short single stem that leaves the aorta about the sixth thoracic
vertebra, descends over the right face of the parent vessel, and soon
divides into the bronchial and cesophageal arteries. Occasionally the
trunk leaves the aorta in common with the first pair of aortic inter-

U giw (syn) [Gr.], together. Xdwlpos (chondros) [Gr.], eartilage.



54 TOPOGRAPHICAL ANATOMY OF THE

costal arteries; or the trunk may be absent, in which case the bronchial
and msophageal arteries rise separately from the aorta or from the
intercostal artery.

The bronehinl wriery (a. bronechialis) runs in a vertical direction
between the aorta and the wsophagus to the bifurcation of the trachea,
where it divides into right and left branches for the nutritive supply of
the right and left lungs respectively. Some twigs are furnished to the
trachea, cesophagus, plenra and the bronehial lymph glands.

The wsophageal avtery (a. wsophagea) is the smaller of the two
branches of the broncho-wesophageal trunk. It runs along the dorsal
border of the msophagus to the diaphragm and anastomoses with the
esophageal ramus of the left gastrie artery. Small branches are
distributed to the wsophagus, candal mediastinal lvmph glands and the
pleura ; and two or three branches pass between the two layers of
the pulmonary licament to the luugs, where they ramify underneath
the pleura.

(2) Awvferice intereostiles—The first four (possibly five) intercostal
arteries have been described in connection with the deep cervical and
supreme intercostal arteries, from which they arise. The remaining
thirteen (or twelve), which may be conveniently distinguished as the
aortic 1ntercostals, spring from the dorsal surface of the aorta in
pairs; but the fifth and sixth not uncommonly leave the aorta as
a common stem.

Each intercostal artery crosses the body of a thoracic vertebra to
reach the vertebral end of an intercostal space where it divides into
dorsal and ventral rami. A description of these has already been
given (page 7).

About the origins of the intercostal arteries small lymph glands
(Ilymphoglandule intercostales) should be sought.

(3) Avierie phrenice craniales—Two small cranial phrenie
arteries leave the ventral face of the aorta as it is passing through the
hiatus aorticus of the diaphragm, or arise from the aorta in common
with an intercostal artery. They are distributed to the crura of the
diaphragm.

V. AzyGos,—The vena azygos begins by the union of the first pair
of lumbar veins. KEntering the thorax to the right of the aorta, it
passes along the vertebral bodies to the right of the median plane as
far as the sixth thoracic vertebra. Then the vein curves towards the
heart, and finally opens into the eranial vena cava just as this is entering
the right atrium, or it may possibly enter the atrium directly. To the
left the vein is in contact with the thoracic duct and the aorta. Towards
its termination it crosses the right face of the cesophagus and trachea.
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The vena azygos receives the last twelve or thirteen intercostal
veins from the right side of the thorax, and the last five or six (possibly
more) from the left side. Sometimes the left intercostal veins join a
small vessel (v. hemiazygos) that follows the left dorsal border of the
aorta for a distance, then crosses the dorsal face of this artery, and
finally unites with the vena azygos.

Small wsophageal and bronchial veins empty their blood into the
vena azygos as this vessel is crossing the wsophagus and trachea,

Ducrus THORACICUS.—By means of the thoracie duct the lymph
from the whole body, with the exception of that from the right side of
the thorax, the right thoracic limb, and the right side of the head and
neck, gains the venous system. Consequently, the duct is the largest
lymphatic vessel in the body.

The thoracic duet begins in the abdomen, on a level with the first
and second lumbar vertebrse and between the aorta and the right crus
of the diaphragm, as an irregular, elongated dilatation known as the
cisterna chylil It enters the thorax to the right of the aorta, between
this vessel and the vena azygos.

The thoracic part of the duet is subject to a considerable amount of
variation. For a longer or shorter distance there may be two ducts,
right and left. The right duct—often the only one—runs between the
aorta and the vena azygos to about the sixth thoracic vertebra. Here
it inclines to the left, and, sloping in a ventral direction, crosses the left
face of the esophagus and trachea. Then, running to the right of the
left subclavian artery, it terminates, somewhat dilated, on a level with
the cranial border of the first rib by joining either the commencement
of the cranial vena cava or the short common vein produced by the
union of the two jugulars. The opening of the duct into the vein is
provided with a valvular arrangement for the purpose of preventing
entrance of blood into the duct. It commonly happens, however, that a
small amount of blood eludes the valve and stains the contents of the
duct for some little distance.

The left duct is very frequently absent, either wholly or in part.
At its greatest development it ruus along the vertebral bodies to the
left of the aorta as far as the sixth thoracic vertebra, where it joins the
right duet.  If the two ducts are both present, frequent communications
are established between them.

Ducrus LympHATICUS DEXTER.—The lymph from those parts of the
body not drained by the thoracic duct finds its way to the venous
system by way of the right lymphatic duet. This is a short vessel (4 or
5 cm. in length), not wider than a goose-quill, which terminates in a

1 xvhds (chylos) [Gr.], juice.
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manner similar to the ending of the thoracic duct. The duct varies
within very wide limits in different individuals. It may even
happen that it is replaced by two or three vessels that enter the
venous system at a common point, or the duct may join the thoracic
duct.

Dissection.—The thoracic part of the sympathetic nervous system
must now be examined. Thiz iz facilitated hyhtlu: L:l':ﬁ'cll‘l‘.luul:l'l:-lull of
those parts of the first pair of ribs that are still connected with the
vertebral column.

A. transversa colli.
Second rib ':_ A. intercostalis suprema.
A, cervicalis profunda. 1'.. "-1 i
First thoracic nerve. - % 3

A & i L] A W
Fi acic sympathetic ganglion. % | £ - ;
First thoracic symp g R ! v e ! e el

,
-

Eighth cervical nerve.

Seventh cervieal nerve. Wl (Esophagus.

_ Thoracic duct.

4. vertebralis _ A. costocervicalis,
dhs =Fe - -

Rami communicantes of .. _.
second to seventh
cervical nerves.

Caudal cervical ganglion.
Sympathetic cord. -==

N. vagus. -~

__ - Trachea.

@/~ = 5. N. recurrens.

~—fy  Truncus
— brachiocephalicus.
- M. wvapus.

M. recurrens 7. Cardiac nerves.

Truncus omocervicalis.,

Truncus bicaroticus.

A. thoracica externa. sl A. subclavia sinistra.
L]
A, thoracica interna.

Fia. 23.—The blood-vessels and nerves within the first three ribs of the left side,

PARS THORACALIS SYSTEMXE SYMPATHICL—Because of its close
juxtaposition to, and even confluence with, the first thoracic ganglion,
the caudal cervical ganglion should be examined by the dissector of the
thorax.

In the neck the cord of the sympathetic and the vagus nerve are
contained in the same sheath. At the entrance to the thorax the
irregular caudal cervieal ganglion' (ganglion cervicale caudale) is
developed on the sympathetic, and thereafter the two nerves separate.
On the right side of the body the ganglion usually lies along the

! ydyyhor (ganglion) [Gr.], a knot.
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ventral border of the trachea and medial to the scalenus musele, and on
this side it is joined to the first thoracic ganglion by a short cord. On
the left, however, it is common to find the two ganglia so blended as to
make it impossible to distinguish them. The common ganglion so
formed lies within the first rib, lateral to the esophagus and the longus
colli muscle.

The irregularly quadrilateral jirst thoracie ganglion (ganglion
thoracale primum) lies within the first rib upon the longus colli muscle

A, intercostalis suprema.

|
! A. transversa colli.
[
I
I

-4

o e

Second rib.
¢
/ A, cervicalis profunda.

& First thoracic nerve.

M. longus colli. -- o First thoracic sympathetic panglion.

{ » Eighth cervical nerve.

/ o "
Rami communicantes of second

to seventh cervical nerves.

i -
i /“ Seventh cervical nerve.
g 2o o

— A. vertebralis.

(Esophagus. -- ==

s====— Trachea.
_~ N. recurrens.
-+ Sympathetic cord.

M. vagus.

Cardiac nerves.

- . vagus.

Truncus costocervicalis, --=7 ~w A. carotis communis
“ &k LS

Vena cava cranialis. .- baaes s ‘x‘- . dexira.
i “- Candal cervical ganglion.

e . z
~_ ="~ V, jugularis dextra.
o

= i1 = Thoracic duct.
M. phrenicus. . 4

" ks .
A, zubelavia dextra. i - A, cervicalis ascendens.

A, thoraciea interna,” —== A transversa scapulae.

A, thoracica externa. Truncus omoecervicalis.

F1c. 24.—The blood-vessels and nerves within the first three ribs of the right side.

and trachea (right), or eesophagus (left), and between the vertebral and
deep cervical arteries, Joining the ganglion is a large nerve formed by
branches (rami communieantes) from the second to the seventh cervical
nerves inclusive, This accompanies the vertebral vessels, and therefore
traverses the varions transverse foramina of the cervical vertebric,
Communicating branches also connect the ganglion with the eighth
cervical and the first and second thoracic nerves. Cardiac nerves leave
the ganglion to join the cardiac plexus on the ventral surface of the

trachea.
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From the first thoracic ganglion also arises a nerve cord that can be
followed along the dorsal wall of the thorax, over the edge of the
diaphragm (between one of its erura and the psoas minor muscle), and
into the abdomen. At first the cord occupies a groove at the border of
the longus colli musele, but later it runs across the leads of the ribs and
the intercostal vessels immediately underneath the pleura.

Ganglia on the cord, at first small and inconstant but afterwards
larger, begin abour the third or fourth intercostal space and occur, one
at each space, throughout the rest of the thorax. Each ganglion 1s
connected with the ventral primary branch of the corresponding spinal
nerve by means of a communieating branch, the ramus convmunicans.

Numerous delicate filaments leave the ganglia to join the fine
plexuses associated with the aorta and cesophagus. Two nerves of
greater size are known as the splanchinic! nerves,

The greater splanchnic nerve (n. splanchnicus major) begins as
a filament detached from the sixth or seventh® thoracic ganglion.
Accompanying the sympathetic eord (to which it is generally medial)
along the vertebral column, the nerve receives contributions from the
succeeding ganglia up to and including the fifteenth or sixteenth. It
enters the abdomen by passing between the pscas minor muscle and a
crus of the diaphragm, and therein joins the combined ceeliac and
cranial mesenteric zanglia.

The lesser splanchunic nerve (o, splanchniens minor) i= composed of
filaments derived from the last two or possibly three thoracic ganglia.
This nerve also enters the abdomen and joins the ewliac or the renal
plexus.

M. LoNGus coLLL—Only a part (pars thoracalis) of the longus eolli
muscle can be dissected at the present time. It forms a rounded mass
of muscular fibres springing from the bodies of the first five or six
thoracic vertebrs, and it is inserted by a strong tendon into the bodies
and transverse processes of the last two cervieal vertebra. A -synovial
bursa lies between the tendon and the vertebral column about the
junction of the last cervical and the first thoracie vertebri.

Disgection.— The remaing of the muscles should be cleared away from
the vertebrae and ribs in order that the joints and IIW‘JITIEI!iS may be ex-
amined. Before the articulations ean be studied in a thorongh manner,
it is necessary to open the vertebral canal and remove the &.pllhtl cord.
T]]Cll!gh the cord and its covering membranes {whir.l': must be left intact)
should be laid aside for examination at a future time, the origins of the
spinal nerves—so far as they can be seen without opening the stout,

! exhayywds (splanchnicos) [Gr.], pertaining to viscera (sxXdyyror (splanchnon)
i Vigcus),

? Throughout the above enumeration, a thoracic ganglion is named in n.greemcnt
with the thoracie spinal nerve with which it is connected.
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tubular dura mater—must now be noted, as must also certain blood
vesselz associated with the vertebral canal.

The interior of the canal must be exposed by sawing through the
vertebral arches on each side as close as possible to the transverse pro-
cesses. In thizs way the greater part of the arches, with the zpinous
processes and ligaments, may be removed from the thoracie and lumbar
regions of the vertebral column in one continuouns length.

NERVI SPINALES.—In the thoracic and lumbar regions the spinal
nerves agree in number with the vertebrae. There are, therefore,
eighteen thoracie and six lumbar nerves on each side of the body. Each
spinal nerve is connected with the spinal cord by two roots—dorsal and
ventral—and each root is composed of a number of converging bundles
of nerve fibres that pierce the dura mater of the spinal cord. A spinal
ganglion is developed on the dorsal root as it oceupies an intervertebral
foramen. Immediately lateral to the ganglion the dorsal and ventral
roots unite: thus a mixed spinal nerve is formed. From the mixed
nerve a delicate »ecurrent nerve passes to the vertebra, vertebral
lignments, blood vessels within the vertebral canal and the dura mater
of the spinal cord.

It will be noted that most of the spinal nerves gain immediate exit
from the vertebral canal by an intervertebral foramen. Towards the
end of the spinal cord, however, it is necessary for the nerves to travel
for some distance before they reach their foramina of exit; and this
distance is greatest in the case of those nerves that arise from the ex-
treme end of the cord. This circumstance is further commented upon
and explained in connection with the dissection of the spinal cord itself.

Each spinal nerve divides into two branches: (1) A dorsal branch
(ramus dorsalis) supplying the museles and skin dorsal to the bodies of
the vertebra ; and (2) a much larger ventral branch (ramus ventralis).
From the ventral branch arises a small communicating branch (ramus
communicans) that is connected with a ganglion of the sympathetic
cord. Rami communicantes consist of white fibres (white ramus com-
municans) passing from the spinal cord to the ganglia, and grey fibres
(grey ramus communicans) running in the opposite direetion. Some-
times the grey and white rami are merged into one: sometimes they
are independent. It is largely by way of the rami communicantes that
nerve impulses are conveyed from the central nervous system to the
abdominal and thoracic viscera, and wice werse. Typically a slender
filament from the ramus communicans joins the recurrent nerve
mentioned above as leaving the mixed spinal nerve.

In the thoracic region the ventral branches of spinal nerves con-
stitute the intercostal nerves; while in the lumbar region they form
the roots of the ilio-hypogastrie, ilio-inguinal, genito-femoral, lateral
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cutaneous nerve of the thigh and obturator nerves, and contribute fibres
to the eranial gluteal and sciatic nerves.
The size of the ventral branches of the thoracic and lumbar nerves
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Fie. 25.—Scheme of the sympathetie cord and its connections with
the spinal nerves (after Thane).

varies greatly. That of the first thoracic is large: that of the second
is smaller. The rest of the thoracie rami are fairly uniform in size; but
from the first to the last lumbar there is a gradual increase in size. If
any general statement were permissible it would be, that those ventral
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branches that are concerned in the formation of limb-plexuses are larger
than those not so concerned.

VEINS OF THE VERTEBRAL CANAL—If the floor of the vertebral
canal be examined, a large venous trunk—really a sinus (sinus
vertebralis longitudinalis)—will be found running along each border of
the dorsal longitudinal ligament. Transverse communications between
the two sinuses pass underneath the ligament, and into them open
veins from the interior of the bodies of the vertebrse. Veins from the
spinal eord (venm spinales) and its membranous coverings also open
into the sinuses.

The sinuses are drained by efluents that pass out of the vertebral
canal by the intervertebral foramina and, in the thoracie, lumbar and
sacral regions, open into the intercostal and the lumbar and sacral
spinal veins.

THE ARTICULATIONS OF THE VERTEBRAL COLUMN {!ll‘liﬂlllﬂ.ti.ﬁl!&:i
columnme vertebralis)—When two macerated neighbouring vertebre
are placed in their proper position relative to each other, they come
into contact at three points—the bodies and the articular processes.
In the recent state, however, the bodies do not actually touch each
other because, interposed between them, there is a disc-shaped
intervertebral fibro-cartilage (fibrocartilago intervertebralis), thickest
in the cervical and coceygeal regiong, and thinnest between the thoracie
vertebrs. The peripheral part of each fibro-cartilage contains dense
fibres arranged in a ring-like manner (anoulus fibrosus), while the
centre of each cartilage, the remains of the embryonic notochord, is
softer and yellower (nucleus pulposus).

Forming a further connective medium between the vertebral bodies
are two longitudinal ligaments.

The wventral longitudinal ligoment (ligamentum longitudinale
ventrale) is attached along the ventral surface of the vertebral bodies
from the eighth or ninth thoracic to the last lumbar. It ends by
expanding and merging into the periosteum of the sacrum. The
ligament widens slightly opposite each intervertebral fibro-cartilage,
with which it is intimately connected.

The dorsal longitudinal ligament (ligamentum longitudinale
dorsale) extends along the floor of the vertebral canal from the dens of
the epistropheus to the sacrum. It is attached firmly to the dorsal
aspect of the vertebral bodies and the intervening fibro-cartilages. The
width of the ligament is not uniform. Opposite the intervertebral
fibro-cartilages it is broad; but opposite the middle of each vertebral
body, where the transverse communications between the two longi-
tudinal venous sinuses run beneath it, it 1s much narrower.
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The supra-spinal ligoment (ligamentum supraspinale), like the
foregoing, is common to a number of intervertebral joints. About the
fourth thoracic vertebra it is directly continuous with the oceipital part
of the ligamentum nuchw. Caundal to this point it forms a strong
band firmly attached to the extremities of the vertebral spinous
processes, varying in its breadth with the variation in expansion of the
ends of the processes,

Though the vellow and elastie ligamentum nuche,! a modifieation
of the supraspinal ligament, belongs to the neck, the dissector of the
thorax should examine that part of it which 1s attached to the thoracie
vertebraz,  The ligament 12 readily divisible into two portions: (1) A
cord-like or funicular oceipifal part (pars oceipitalis), and (2) a lamellar
cervical part (pars cervicalis). The occipital part merges gradually
into the ordinary supraspinal ligament about the fourth thoracie
spinous process, and here forms a flattened cord that, on section, is
apparently composed of right and left bands blended in the median
plane of the body. In this region (the withers) also the right and left
borders of the ligament are continued into lateral expansions, about
12-15 cm. wide, that thin out over the surface of the trapezius and
rhomboid muscles. A synovial bursa, of variable extent and size, is
placed between the ligament and the summits of the thoracic spinous
processes over which it passes.

Only a limited extent of the cervical part of the ligament is
associated with the thorax. It is attached by digitations to the spinous
processes of the seeond and third thoracic vertebre, and can readily be
separated into right and left halves.

I'nterspinal ligonments (ligamenta interspinalia) fill the intervals
between adjacent. spinous processes, and consequently vary in dimensions
with the length of these processes. It will be noted that the fibres of
these liganments do not take the shortest possible course between two
processes, but are disposed obliquely with a slope in a ventral and
candal direction. Further, careful dissection will reveal the fact that
each ligament is composed of two layers of fibres—right and left.

Ligamenta flova® consist of short elastic fibres passing between the
opposed borders of adjacent vertebral arches.

Joint capsules (capsulm articulares), each possessed of a synovial
lining, enclose the joints between opposed articular processes.  In those
parts of the vertebral column where movement is most free, the capsules
are loosest. In the thoracie region, where movement is hampered, the
capsules are short,

! Nucha [L.], the nape of the neck.
* Flavus [L.], yellow.
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Inter-transverse ligaments (ligamenta intertransversaria) are
developed in the lumbar region, where the transverse processes are best
developed. In the Equide, between the fourth and fifth, fifth and
sixth, and sixth lumbar and first sacral vertebrm, joint capsules,
strengthened ventrally, surround intertransverse diarthroses,

The movements that are possible between any two adjoining
vertebre are obviously not very extensive ; but the sum of the move-
ments in all the joints of a region of the vertebral column may result in
a very appreciable bending in a dorsal, ventral, or lateral direction.
In addition, it must be remembered that a small amount of rotation of
each vertebra about the longitudinal axis of the body is possible,

== Spinous process.

; Transverse Process,
Capsula articularis.

Lig. colli coste,

Lig. costotransversarium
dorsale. ]

e
Capsula articularis (cut).,
Lig. radiatum,

Lig. interarticulare.

Head of rib.
i Body of vertebra.

Fii. 26. —The eosto-vertebral articulations. Cranial aspect.

During any movement between a vertebra and its neighbour, their
articular surfaces glide over each other in an excursion of limited
extent.

Naturally, in the thoracic region the range of movement is restricted
by the character of the articular surfaces and the presence of ribs.

THE COSTO-VERTEBRAL ARTICULATIONS (articulationes costo-
vertebrales).—The head of a rib being in contact with the costal fovem
of the bodies of two adjoining vertebrs, and the tubercle of the rib
articulating with the transverse process of the more caudal of the two
vertebra, it follows that there are two joints between a typical rib and
the vertebral column.

(1) The capitular articulation (articulatio capituli costw) is
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provided with a joint capsule which encloses two joint-cavities corre-
sponding to the two vertebral bodies with which the head of the rib
articulates, and separated from each other by an interarticular ligament
to which the joint capsule is attached. The inferarticular ligament
(ligamentum capituli costa interarticulare) springs from the rough
depression on the head of the rib, and passes between the bodies of the
vertebree to the median plane, where it is continuous with the corre-
sponding ligament of the opposite side. The union of the ligaments
from opposite sides of the body occurs under cover of the dorsal
longitudinal ligament of the vertebral column. Here, also, some fibres
of the interarticular ligament are attached to the vertebral bodies and

Lig. interspinale.

Spinous process of vertebra. LiIE- supraspinale.

e

Transverse process
of vertebra.

- Lig. .
costolransversarium
dorsale.

]
AL intercostalis.

-
* M. intercostalis.

M. intercostalis -
exterms.

Fia. 27.—Costo-vertebral articulations, with associated structures,

1 =a muscular branch of the dorsal ramus of a thoracie nerve.
2==dorsal cutaneous nerve,

the intervertebral fibro-cartilage. The first rib is vot provided with an
interarticular ligament. A radiafe lignment (ligamentum capituli
costm radiatum) is present on the ventral aspect of the joint. Its fibres
pass from the neck of the rib, in a slightly divergent manner, to the
bodies of the vertebra and the interposed fibro-cartilage.

(2) The costo-transverse articulation (articulatio costotransversaria),
between the tubercle of the rib and the transverse process of the
vertebra, has a joint capsule enclosing its joint-cavity. A dorsal
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ligament (ligamentum costotransversarium dorsale) passes from the
dorsal surface of the vertebral transverse process to a roughened area
on the tubercle of the rib, and is closely applied to the capsule of the
Joint. The ligament of the neck of the rib (ligamentum colli costs)
begins close to the cranial costal fovea of the vertebra and ends on the
roughened area on the dorsal aspect of the neck of the rib,

Not infrequently, in the horse, the capitular and costo-transverse

Lig. longitudinale
ventrale.

#-- DBody of vertebra.

] e :
I ‘."-:f. mntercostalis externus.
N. intercostalis.

- _I
V. intercostalis.

A. intercostalis,

Fig. 26.—The structures in an intercostal space, viewed from within.

articulations are confluent in connection with the last, and sometimes
also the second last rib.

Movements of the ribs have for their object an alteration in the
transverse diameter of the thorax. During the act of inspiration the
rib rotates about an axis that passes through the capitular articulation
and the joint between the rib-cartilage and the sternum, or an
equivalent point in the case of the asternal ribs. Seeing that, when the
thorax is in the coudition of expiration, the rib is so placed that its
convexity inclines markedly backwards, it follows that if the rib be
acted upon by muscles in such a manner as to draw it forwards (that is

towards the head), rotation about the axis above-mentioned will cause
]
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the convexity of the rib to move in a lateral direction. This occurring
simultaneously on both sides of the body, the transverse diameter of the
chest 1s materially increased.

During movement of the rib as a whole, its tubercle glides on the
vertebral transverse process in the arc of a circle, the centre of which is
at the capitular attachment of the interarticular ligament.

From the differences in the curve of the various ribs, as well as from
certain differences in the form of their articular surfaces, it is evident
that the possible range of movement increases from the first backwards.
It is also evident that extensive movement of those sternal ribs to which
the thoracic limbs are applied is undesirable.
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THE ABDOMEN.

TaE dissection of the abdomen proper should be preceded by an
examination of the mammary glands of the female or the external
genital organs of the male, according to the sex of the subject being
dissected.

THE MaMMARY GLANDS (Mammm).'—The mammary glands of the
mare are two in number, attached to the abdominal wall immediately
in front of the pubes. Each gland forms a rounded eminence, of greater
or less prominence dependent upon the aetivity or quiescence of the
organ, with an antero-posterior diameter somewhat in excess of the
transverse measurement. In the middle line, a shallow, longitudinal
wnter-mammary groove (suleus intermammaricus) marks the extent
of each gland. The skin covering the mammz is thin, soft and
generally deeply pigmented, with hairs that are few in number and
downy in texture, and numerous large sebaceous and sweat glands.

From the most prominent part of each gland a laterally Hattened,
conical teat (papilla mamma) projects. At the summit of the teat
there are two—rarely three —oritices that lead into milk canals (ductus
lactiferi).? If one of these be slit open 1t will be found to traverse the
length of the teat and end in a dilated milk sinws (sinus lactiferus) at
the base thereof. An examination of the wall of the sinus reveals the
openings of duets from the glandular substance of the organ.

It should be noted that hairs are very few on the teat generally and
entirely absent over its apex.

Dissection.—The skin must be carefully incised along the inter-
mammary groove and raised from the surface of the gland. On
reaching the base of the nipple, make a cirenlar incision through the
skin, so as to leave the teat intact and in position.

Over the whole of the mammary gland, except the teat, no very
great difficulty is experienced in demonstrating the presence of super-
ficial and deep fascia. The superficial faseia 1s loose and econtinuous
with the like investment of the abdominal wall in general. A greater

! Mamme [ L. ], breast.
? Lae [L.], milk ; ferre [L.], to carry.
L
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or less amount of fat is contained in it, but it should be noted that no
fat occurs beneath the skin of the teat.

The deep fascia is more definite. It forms a yellow elastic envelope
for each gland, and serves to conuect it with the elastic tunic of the
abdominal wall by a suspensory ligament (ligamentum suspensorium).
Where the two glands meet, the deep fascia forms a septum between
them. Further, it is continuous with the septa between the lobes of
glandular tissue of which the organ is composed.

An incision into the substance of the mamma reveals a yellowish
pink granular tissue of lobulated character ; and, if the gland is active,
milk exudes freely from the cut surface.

Associated with the mammary glands are numerous veins of
considerable size with frequent anastomoses. These communicate with
two main veins—cranial and caudal—on each side of the body. The
eranial vessel should be sought between the mammary gland and the
wall of the abdomen ; the caudal vein lies between the gland and the
ventral wall of the pelvis. They both join the external pudendal vein
which enters the abdomen by the inguival canal.

Blood is brought to the mammary gland by the external pudendal
artery, the main stem of which leaves the inguinal canal by the
subcutaneous ring and almost immediately divides into cranial and
caudal branches.

Numerous nerves supply the mamma, and are derived from the ilio-
hypogastrie, ilio-inguinal and genito-femoral (external spermatic)
nerves and from the caudal (posterior) mesenteric plexus of the
sympathetic.

A small group of lymph glands—the superficial inguinal (lympho-
glandula inguinales superficiales)—are associated with the external
pudendal artery and its eranial branch.

Disseetion.—Remove the mammary glands and clean away the
surrounding fat. Then proceed with the dissection as in the male.

If the subject is a male, the external genital organs must be
dissected before the wall of the abdomen itself is examined.

EXTERNAL GENITAL PARTS (Partes genitales externs)—The male
external genital parts consist of the serotum, the penis and the prepuce.
The serotum ' is a membranous bag with a double cavity in which
the testes are lodged. It lies in the pubic region between the thighs,
and presents a slightly constricted neck where it is joined to the body
wall. A shallow groove runs in a eranio-caudal direction (seldom
exactly in the middle line), and in it there is an indistinet raphe * scroti.
1 Serotum [L.], a bag.
2 pags) (raphe) [Gr.], a seam.
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The skin of the scrotum is thin, soft to the touch, generally darkly
pigmented, and shiny from the secretion of its numerous sweat and
sebaceous glands. Hairs are fine and soft and comparatively few in
number.

Dissection.—Make an incision through the skin along the I‘ﬂPh!},
and expose the underlying dartos tunic. When making the ineizion,
remember that the skin is thin.

The wall of the scrotum can be resolved into three or four layers, of
which the most superficial is formed by the skin. The second layer,

A_. pudenda externa.

-

ce-===m=-+ B, cremaster externus.

A, abdominalis subcutanes.

i

i

L] i

M. retractor !
i

]

i

)

penis. et bl C Corona
g - landis.
M. bulbocavernosus, Right testis R
covered by

tunica vaginalis.

Urethral process.

Fi:. 20.— The male external genital organs.

known as the tunica dartos, is pinkish-yellow in colour and contaius a
considerable quantity of elastic and muscular tissue. Unlike the skin,
which forms a single investment for both testes, the dartos tunic is
double, that is, each testis is surrounded by its own dartos. The two
tunics, meeting in the middle line of the body, form a median septum
between the two scrotal cavities—the septum scrofi—that splits close
to the abdominal wall in order to accommodate the penis,

Removal of the dartos tunic exposes an ill-defined scrotal fascia,
within which is the fourth scrotal layer, the fwnica vaginalis, con-
sisting of a fibrous lamina lined with a serous membrane. The fibrous
layer of the vaginal tunic is continuous with the fascia covering the deep
face of the transverse musele of the abdominal wall, and is in the form
of a blunt-pointed, pear-shaped sac, the narrow end of which is con-

L daprés (dartos) [Gr. ], layed, skinny.
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nected with the superficial opening of the inguinal canal. Along the
lateral wall of the sac there is a flattened band of red muscular tissue,
the external eremaster ' musele (m. cremaster externus), which a later
dissection will show to be assoeciated with the internal oblique muscle
of the abdominal wall. Where the cremaster appears at the sub-
cutaneous ring of the inguinal canal, it is narrow. From this point its
fibres diverge somewhat and end in an aponeurosis blended with the
fibrous sac upon which it lies.

The innermost and thinnest stratum of the scrotal wall is formed by
the serous layer of the vaginal tunic, which is continuous through the
inguinal canal with the peritoneal lining of the abdomen, and, like
other serous membranes, is divisible into a parietal and a visceral part.
The potential space between the two parts is known as the vaginal
cavity (cavum vaginale), and has a comparatively narrow connection
with the peritoneal cavity through the vaginal ring (annulus vaginalis).
The parietal part of the serous layer of the tunica vaginalis lines and is
closely adherent to the fibrous layer, and forms a smooth and glistening
lining to the scrotal sac. The visceral portion, which will be examined
shortly, forms a smooth, moist and shining covering to the testis and
certain associated structures.

Dissection.—Cut through the parietal tunica vaginalis with a pair of
seissors and examine the contents of the serotum.

Testis AND  EPIDIDYMIS, — Hach testis, weighing from 230 to
300 grammes, is an ovoid organ, slightly flattened medially, lodged
within its own compartment of the scrotum. The long axis of the
conad is approximately horizontal ; consequently its extremities are
cranial and caudal. The two surfaces, medial and lateral, are smooth
and convex, as is also the ventral or free border (margo liber). The
dorsal border (margo epididymidis), comparatively straight, is associated
with the epididymis, and affords attachment to the spermatic cord.

The epididymis® consists of an elongated mass formed by the
tortuous windings of a long tube—the duct of the epididymis (ductus
epididymidis)—held together by dense connective tissue, and covered
by visceral tunica vaginalis. The connective tissue covering of the
surface 1s intruded into the interior of the epididymis in the form of
strong septa that divide the organ into lobules (lobuli epididymidis).

The central part or body of the epididymis (corpus epididymidis)
lies along the dorsal border of the testis to which it is attached by the
vaginal tunic. The cranial and candal extremities, known respectively
as the head (caput epididymidis) and #uil (cauda epididymidis), overlap

U Cremaster [L.] ; xpepacrip (eremaster) [Gr.], a suspender,
2 dwl (epi) [Gr.], upon ; 8vuos (didymos) [Gr.], double, twain, testis.
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the ends of the testis. It should be noted that both the head and the
tail are much thicker than the body, and that the head is closely applied,
and adherent to, the testis. From the tail the ductus deferens takes
origin, to pass upwards into the inguinal canal as one of the constitu-
ents of the spermatic cord, The cauda epididymidis is not adherent to
the testis, but is joined to the wall of the scrotum by a short, stout liga-
ment (ligamentum epididymidis), covered by a reflection of the vaginal
tunic.

THE sperMATIC! CORD (Funiculus spermaticus). —The term spermatic
“cord " is somewhat misleading. It is applied to a triangular reflection
of the vaginal tunic and certain structures (ductus deferens, bundles of

Cauda epididymidis. Testis.

Fia, 30.—Lateral aspect of the right testis and epididymis,

unstriped musecular fibres—m. eremaster internus—blood-vessels, nerves
and lymphatics) contained therein. The apex of the triangle disappears
into the inguinal canal: the base is connected with the testis and the
epididymis,

The cranial free edge of the cord is formed by a prominent mass
composed of a richly coiled vein (pampiniform® plexus), and, buried
within the venous mass, the internal spermatic artery by which the
testis is supplied with blood.

The deferent® duct is enclosed in a special fold (plica ductus
deferentis), springing from the medial face of that part of the serous
vaginal tunic which encloses the other constituents of the spermatic

cord.

! Spermaticus [L.] ; erepparicés (spermaticos) [Gr.], pertaining to the semen.
? Pampinus [L.], a tendril or young shoot of the vine ; forma [L.], form.
3 Deferens [L.], earrying away.
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The disposition of the visceral portion of the tunica vaginalis should
now receive attention. Applied to the surface of the testis and
epididymis, it gives these organs their smooth appearance and
lines a cavity, the sinus epididymidis, between them. Note that
the entrance to this cavity is lateral in position. Leaving the dorsal
border of the epididymis, the vaginal tunic forms an investment for the
spermatic cord.

The continuity of the visceral and parietal parts of the tunica
vaginalis is along the caudal border of the scrotum and over the liga-

ment of the epididymis.

{::'L:'lli-dﬂ epididymidis.
F16. 31.—Medial aspect of the right testis and epididymis.

DEscENT oF THE TESTIS (Descensus testis).—The characteristic dis-
position of the spermatic cord, and the fact that the blood-supply of the
testis is derived from a considerable distance, will be understood if it is
remembered that the testis does not develop in the scrotum, nor does it
arrive in that sac until the end of intra-uterine life. The testiz develops
in the sublumbar region ventral to the position assumed by the per-
manent kidney. Here, in the embryo, it is beld in position by a short
mesenterial fold of peritoneum, the inesorchium,' containing blood
vessels and nerves,

The serotum is formed by a diverticulum of the abdominal wall, into
which, about the middle of intra-uterine life, a blind pouch of peri-
toneum—the processus vaginalis—is protruded. Into this diverticulum
the testis with its mesorchium descends. How far the descent of the
testis is governed by a muscular and fibrous cord, the gubernaculum *

! wéoos (mesos) [Gr.]), middle ; 8ayus (orchis) [Gr.], the testis.

? Gubernaculum [L.), a governor or guide ; gubernare [L.], to govern, steer, or
pilot.
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festis, is a matter of controversy. Seeing, however, that the guber-
naculum is attached by one end to the caudal extremity of the testis,
and is fixed in the inguinal region by the other, it is reasonable to
suppose that in some measure, at least, the testis is guided in its
descent by the gubernaculum.

The tail of the epididymis is the first object to enter the processus
vaginalis. = Thereafter follow the testis and its mesorchium.

The descent of the testis is frequently complete at the time of
birth; but the inguinal ring (the neck of the processus vaginalis) being

;;‘
Skin. - — '.T? f. Penis.
Tunica dartos. -- =+ |
= i
5 |
M. cremaster externus, Urethra.

Dhactus deferens,

Sinus epididyvmidis. -

Fibrous I;qrcr of

tunica vaginalis. T Septum =scroti.

Testis. -4=

Serous laver of tunica
vaginalis,
Visceral serous membrane, _

T

i i
I'|'rr.__,,|_| T - .--.

Raphe scroti.

Fi6. 32.—Vertical section through the penis, scrotum and testis. Diagrammatic.

wide at this time, the testis may be withdrawn into the inguinal canal

or into the abdomen, and not find a permanent residence in the scrotum

until several months after birth. In some instances the testis is per-

manently retained in the abdomen or (more rarely) in the inguinal
canal. This condition of malpoesition is known as eryptorchisin.

Disgection.—A longitudinal incision should be made through one of

the testis, entering the knife at the free ventral border, and carrying

the ineision through the ﬂl‘]gall to the dorsal border. The other testis

may be sectioned transversely.
Immediately underneath the serous covering of the testis there is a
whitish, resisting funice albugines,! about 2 mm. in thickness. In
! Albus [L],, white.
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some mammals septules of fibrous tissue run into the testis from this
tunic and converge towards the mediastinum! testis, an elongated mass
of fibrous tissue placed near the dorsal border. The presence of septules
causes the division of the testicular parenchyma into lobules, cach
lobule presenting a granular appearance on section due to the circum-
stance that it is composed of richly convoluted seminiferous tubules,
A relatively thin but loose and highly vascular tissue, sometimes
called the tunice vasculosa testis, lies within the tunica albuginea and
extends over the septules, and serves to distribute blood vessels to the
lobules.
In the horse, neither septules nor mediastinum are very distinct.

A B

Serous layer of tunica vaginalis,

Visceral serous membrane. !

- i &l r
’ s Iﬂ“_— s Testis.
Tuniea dartos. =T i
- s [] LA ETRARRAE R
I'um;a .d“ﬂm' o AL T ,
kin, i

m:
Pampiniform plexus (venous). ! ! =
TR T 5 |.||I
M. cremaster externus. =
=
A. spermatica - a1 Septum
interna. e
Serous layer of ~ .
tunica vaginalis. A,
| K _
Ductus deferens. | ; \
Fibrous layer of tunica vaginalis. ¢ ;
Fibrous layer of tunica vaginalis. ‘ i J
M. cremaster externus, ] Ductus deferens.

Sinus epididymidis, Epidi:iymis.

Fre. 33 —Horizontal sections through the scrotum (semi-diagrammatic).
A=ahove the testis. B=on a level with the testis.

TuE prepuck (Preputium)—The prepuce?® is a tubular sheath of
integument enclosing the free portion of the penis, and in the retracted
state of this organ, cireumscribing a cavity that communicates with the
exterior by a large preputial orifice (ostium praeputiale) situated close
behind the umbilicus,

The prepuce consists of two layers: a parietal and a visceral. The
parietal layer presents a superficial sheet composed of skin continuous

! Mediastinum [L.], a median partition or septum ; mediastinus [L.], being in

the middle, a common servant.
¢ Prazputium [L.], the foreskin ; the root is pu, to generate, to produce.
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with and similar to that over the scrotum. The deep sheet of the
parietal layer is thinner and devoid of hairs. The visceral layer of the
prepuce is closely adherent to the surface of the penis mn the region of
the glans, and becomes continuous with the mucons lining of the urethra
at the external urethral orifice. Behind the glans the visceral layer is
looser and generally folded in such a way as to form an inuner sheath for
the penis ending at a thickened preputial ring (annulus pracputialis).
The degree of development of the inner sheath varies considerably in
different individuals.

To obtain a satisfactory view of the visceral layer of the prepuce,
no attempt should be made to withdraw the penis; but a longitudinal
incision should be made through the parietal layer, beginning at the
preputial orifice and carrying the cut towards the scrotum.

Peritoneum,
i Testis.
Ir | I:h:.ttus deferens,
Peritoneum. e :

Skin of _

Serotum. Skin of -

Serotunm.

Fra. 34.—Diagram to illustrate the descent of the testis,

Dissection.—Before any further examination of the genital organs
is attempted, the external pudendal vessels must be followed from the
subeutaneous ring of the inguinal canal.  Associated with them is a
scattered group of superficial lymph glands (lymphoglandulze inguinales
superficiales). The dissection iz generally rendered tedious by the
presence of an accumulation of fat in the inguinal region.

A. puDENDA EXTERNA.—The external pudendal! artery descends
the inguinal canal and appears in the present dissection at the medial
angle of the subcutaneous ring thereof, in company with the external
ecremaster muscle, © After a short course in a ventral and lateral
direction, the artery divides into eranial and caudal branches. The
cranial branch, sometimes called the subeutaneous abdominal artery
(a. abdominalis subeutanea), runs forwards along the abdominal wall for
a considerable distance, its terminal twigs being traceable as far as the
umbilicus. Many branches are distributed to the prepuce and the
superficial inguinal lymph glands, and one vessel follows the dorsum of

U Pudere [L.], to be ashamed ; pudendus [L.], of which one ought to be ashamed.



THORAX AND ABDOMEN OF THE HORSE 77

the penis towards the glans as the dorsal artery of the penis (a. dorsalis
penis), deep rami (rami profundi penis) of which pierce the
albugineous tunic of the penis. The caudal branch of the external
pudental artery supplies the serotum and penis and very often
anastomoszes with a branch of the obturator artery.

V. PUDENDA EXTERNA.—The region of the prepuce and penis
contains a large number of veins between which are frequent anastomoses.
These, by their union, produce the cranial and caudal radicles of the
external pudendal vein, which is a companion of the artery of the same
name. Not infrequently the saphenous vein of the thigh joins the
external pudendal.

The nerves of the prepuce are derived from the ilio-hypogastric,
ilio-inguinal and genito-femoral (external spermatic).

Dissection.—Remove the prepuce entirely and clean the surface of
the penis, being careful, however, to leave the dorsal vessels and nerves
in position. To obtain a complete view of the penis, it is necessary to
disseet its connection with the sciatic arch. Here care must be
exercised not to injure the termination of the internal pudendal vessels.

THE PEN1S.—The penis consists of a middle part or body (corpus
penis), a roof (radix penis), attached to the sciatic arch, and a free
extremity or glans' (glans penis) that lies in the region of the
umbilicus enclosed within the prepuce. Close to the root, two pale,
strong bands, the suspensory ligaments (ligamenta suspensoria), connect
the outer coat of the penis to the symphysis of the two ischial bones
and the origin of the gracilis muscles.

Except near its extremities, the penis 1s compressed laterally and
therefore possesses right and left surfaces and two rounded borders.
The term dorsum penis is applied to that border of the organ that is in
contact with the abdominal wall and the corresponding part of the
pelvis ; whereas the opposite border is called the wrefhral surface
(facies urethralis) from the cireumstance that the urethra here occupies
a groove formed by the cavernous body of the penis,

The body of the penis lies in the middle line, dorsal to the testes,
and is crossed laterally by the deferent ducts and the other components
of the spermatic cord. It is composed of three erectile cavernous bodies
running parallel to each other.

The corpus eavernosum penis iz generally deseribed as consisting of
two rods of erectile tissue bound together by a dense, thick, fibrous
envelope, the tunica albuginea [corporwm cavernosum], and separated
from each other by a fibrous septum (septum penis). In the ischial

! Glans [L.], an acorn. In a borrowed sense, an acorn-shaped ball of lead or clay
that was slung at an enemy, a bullet.
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region the recognition of two bodies is not difficult, for here they
diverge to form the two crura penis® that are attached to the sciatic
arch. Elsewhere, however, they are so closely blended, and the septum
penis is so imperfect, that a common cavernous body is produced.
It is along the urethral surface of this body that a groove is provided
for the reception of the urethra and its envelope of erectile tissue. At
the base of the glans the corpus cavernosum penis terminates in
three processes, of which the two lateral are short and blunt, while
the third, nearer the dorsum of the penis, is longer and more pointed.
The third erectile body is the corpus cavernosum wvethre,
associated, as its name indicates, with the urethra for which
it forms a complete investment. This, it will be observed later, is not

Dorsal vessels and nerve.

=

Corpus cavernosum penis. - . Septum penis.

‘Tunica albuginea.

Trabecula.

Urethra.
= Corpus cavernosum urethre.
M. bulbocavernosus. -

M. retractor penis.

Fic. 35.—Transverse section of the penis,

limited to that part of the urethra that is situated in the peuis, but
also surrounds the pelvic part of this tube. In the middle line, between
the two crura of the penis, the corpus cavernosum urethre forms a
slight swelling that is to be regarded as the representative of a wrethral
bulb (bulbus urethrse) such as is present in the dog.

The glans penis of the horse forms a characteristic rounded
expansion at the free end of the organ, most prominent in that part
which is in line with the dorsum penis. The projecting free edge of the
glans (corona glandis) is succeeded by a collum glandis, by which the
glans is superficially marked off from the rest of the penis. Dissection,
however, shows that a process of the glans tissue (processus dorsalis
glandis) is continued along the dorsum of the penis for some eight to
ten centimetres behind the collum glandis. The dorsal veins of the
penis take their origin in this process. The glans contains a fossa
(fossa glandis) of some depth, into which the free terminal part of the
urethra projects as a tubular wrethral process (processus urethralis)
that brings the external wrethral orifice (orificium urethre externum)

U Orura [L.], pl. of crus, a leg or limb.
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flush with, or even slightly beyond, the surface of the glans. The fossa
is deepest above the urethral process.

The surface of the glans, the interior of the fossa glandis, and the
outer surface of the urethral process are covered by thin, hairless skin,
continuous with the innermost layer of the prepuce and merging into
the urethral mucous membrane at the external urethral orifice.

A short, rounded and well-developed ischio-cavernous musele
(m. ischioeavernosus) covers each crus of the penis, taking origin from
the most lateral part of the sciatic arch and the adjacent portion of the
sacro-tuberous ligament, and ending on the tunica albuginea of the
corpus cavernosum penis. Each ischio-cavernous muscle and the
crus penis that it covers are accommodated in a deep depression in the
origin of the semimembranosus muscle.
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Fi6. 36.—Extremity of the penis. A sagittal section of the glans has been made,
and the terminal portion of the corpus cavernosum penis exposed.

The penile portion of the urethra is covered by the bulbo-cavernous
musele (m. bulbocavernosus), a continuation of the urethral muscle of
the pelvis. It may be considered that this muscle begins at the bulbo-
urethral glands (to be examined with the pelvic contents) and extends
all along the penis to the glans. For the most part, the muscle
consists of transverse fibres connected with the tunica albuginea along
the margins of the groove in which the urethra is lodged, and
consequently covers three surfaces of the corpus cavernosum urethrs ;
but in the region of the root of the penis, where the muscle is thicker
than elsewhere, it forms a complete investment of circular fibres
surrounding the urethral eorpus cavernosum.

Two parallel pale muscular bands appear to begin in the region of
the anus, though their fibres may be traced to the first and second
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coceygeal vertebre. These soon become so closely applied to each other
as to form apparently a single muscle, m. refractor penis, that can be
traced along the urethral border of the penis to within a short distance
of the glans, where it disappears under the bulbo-cavernous muscle.

A. 0BTURATORIA.—Blood is supplied to the penis by three arteries
on each side of the body. (1) The external pudendal artery has already
been examined (page 76). (2) The internal pudendal artery will be ex-
amined along with the contents of the pelvis. (3) The obturator artery
appears in the present dissection between the gracilis and semi-
membranosus museles and furnishes numerous branches to the penis in
the neighbourhood of the root. One of these anastomoses with the
internal pudendal artery, and not infrequently a similar union is
effected with the caudal branch of the external pudendal artery.

The obturator vein (v. obturatoria) accompanies the artery.

Nx. porsaLEs PENIS—The dorsal nerves of the penis are derived
from the right and left pudendal nerves, and reach the penis by
bending round the sciatic arch. Each dorsal nerve will be found
following the margin of the dorsum of the penis in company with and
lateral to a dorsal artery.

Dissection.— In order that the internal structure of the penis may be
studied, sections should be made across the organ at different levels,
Thus an adequate understanding of the arrangement of the cavernous
bodies and the urethra may be arrived at.

The thick albugineous coat of the corpus cavernosum penis is very
obvious, and there will be no difficulty in recognizsing branching and
anastomosing fibrous trabeculs, connected with the tunica a]huglnea
and Huppnrting the erectile tizsue of which the body iz composed. The
erectile tissue itself econsists of thin strands between which are
cavernous spaces (caverns) that must be regarded as taking the place
of capillary vesselz between the arteries and the veins.

The corpus cavernosum urethrs has a similar structure, but its
trabecule are much finer and the cavern= are greatly more spacious,
In the glans penis the cavernw are still larger, and, because of the high
elasticity of the trabeeuls, are very distensible.

The dissector will now turn his attention to the wall of the
abdomen.

M. curanEUs.—The cutaneous muscle covers a considerable extent
of the abdominal wall. Thickest over the lateral aspect of the thorax
and abdomen, it gradually thins towards the wmid-ventral line and
merges into the superficial fascia of the ventral wall of the abdomen.
It will be noted that some fibres of the muscle are continued into the
congpicuous and sharp fold of skin that connects the distal part of the
thigh with the abdominal wall.

V. rHorACICA EXTERNA.—The external thoracic veln drains the
surface of the lateral and ventral parts of the abdominal wall, some of
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its radicles beginning in the prepuce or mammary gland, according to
the sex of the subject under disseetion. At first the vein is superficial
to the cutaneous muscle; but, on the side of the chest, it pierces the
muscle and enters the axilla by following the dersal border of the
deep pectoral muscle. It ends by joining the axillary vein.

Dissection.—Reflect az much of the cutaneous musele as is necessary
to expose the underlying components of the abdominal wall In
Imrlurmiug this operation, a series of small nerves, cutaneous in distri-
mtion, will be observed to pierce the muscle. These should be
preserved in order that their connection with deeper nerves may be
demonstrated as the dissection proceeds. Small vessels are associated
with the perforating nerves.

The fasein of the abdomen is contivuous with that of the trunk in
general, and is like that of the rest of the body in being divisible into
superficial and deep layers. The superficial faseia is not notably different
from the like fascia of other regions of the trunk with which it is
continuous; but the deep fascia is remarkable in that it forms a yellow
tunic—tunica flava abdominis—of considerable thickness over the
abdominal muscles,

The elastic fibres of the tunic run in a longitudinal direction, and
are most numerous near the pelvis in the neighbourhood of the linea
alba. Over the fleshy part of the external abdominal muscle, with
which the tunic 12 nearly coextensive, the fibres gradually become
fewer as they are followed over the ribs and underneath the deep
pectoral muscle. The dissector has already noted the presence of pro-
longations of the tunie in association with the prepuce and the mammary
olands.

The important mechanical function of a stout elastic membrane

incorporated in the abdominal wall will be obvious.

Dissection.—In order that the external oblique abdominal muscle
may be examined, it is necessary to remove the vellow abdominal tunie
completely. This is a tedious operation, and must be conducted with
considerable care. The close adhesion of the tunie to the aponeurotic
tendon of the external oblique musele renders the disseetion difficult ;
but the dissector will run little risk of damaging the underlying
aponeurosis if he note that the fibres of the tunic are yellow and run
in a longitudinal direction, while those of the tendon of the external
oblique musele are white and glistening and arranged obliquely.

M. OBLIQUUS EXTERNUS ABDOMINIS.—The external oblique abdom-
inal muscle is extensive, and covers the whole of the lateral and ventral
part of the abdomen as well as a certain amount of the lateral wall of
the thorax. A fleshy origin is connected with the outer surface of the
last thirteen or fourteen ribs and the intercostal muscles between them.
Some fibres of origin are attached to the lumbo-dorsal fascia. The
museular bundles slope obliquely in a candal and ventral direction and
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end in a relatively thin, but extensive, aponeurotic tendon. The line of
separation between the muscular and tendinous portions runs obliquely

Last thoracic nerve. i
. M. intercostalis externus.
Branch of a. circumflexa '

ilium profunda. M. serratus dorsalis.

N. ilichypogastricus. M. longissimus dorsi.

M. ilisinguinalis. I'.; M. iliocostalis.
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F16. 35.—Dissection of the right lank after removal of part of the external
obligue abdominal muscle.

from the tuber coxw to the cartilage of the twelfth or thirteenth rib.
The line is not straight, but has a flat caudo-ventral convexity.

A comparatively small part of the muscle, namely, that associated
with the last rib, has a fleshy insertion to the tuber coxie. The re-
maining insertion is tendinous, and of some degree of complexity. The
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greater part of the tendon is aponeurotic, and blends with the corre-
sponding tendinous aponeurosis of the internal oblique muscle, thus
gaining the linea alba. The fused aponeuroses form the ventral part
of the sheath of the straight abdominal muscle.

A considerable band of tendinous fibres stretches from the tuber
cox® to the pecten of the pubis lateral to the symphysis. This band is
generally designated the inguwinal ligament of Poupart,! or the lateral
crus of the aponeurosis—that part connected with the linea alba being
the medial erus. The ligament curves in a dorsal and cranial direction,
gradually becoming thinner and finally blending with the iliac fascia.
It will also be observed that fibres from the ligament are continued into
the fascia on the medial aspect of the thigh.

Laterally the medial and lateral erura of the aponeurosis become
indistinguishably blended ; but in the vicinity of the pubis they are
separated by a slit-like opening, the subcutaneous ingwinal ring
(annulus inguinalis subeutaneus), which is the ventral or outer end of
the inguinal eanal.

Dissection.—Until sueh time as it iz possible to make a complete
examination of the inguinal canal, the dissection of the abdominal wall
showld be limited to one side of the body.

Make an incision through the fleshy part of the external oblique
muscle close to the line along which it joins the aponeurosis. A trans-
verse incision about midway between the tuber cox:w and the last rib
will permit the turning aside of the fleshy part of the muscle, so that
the examination of the internal oblique musele may be proceeded with.
M. OBLIQUUS INTERNUS ABDOMINIS.—The internal ::b]i:]ue abdom-

inal musele is entirely covered by the preceding, and consists of fleshy
fibres arranged in a fan-like manner radiating from the region of the
tuber coxa. Its origin is fleshy, and form the coxal tuber and the
adjacent part of the inguinal ligament of Poupart. The most dorsal
fibres pursue a slightly oblique course to end, by flattened tendons, on
the inner surface of the cartilages of the last four or five ribs. The
fibres of the rest of the muscle follow a course of varying obliquity and
about the lateral margin of the straight abdominal muscle, become
continuous with a broad aponeurotic tendon by which insertion to the
linea alba is gained.

The aponeuroses of the two oblique muscles are blended to form the
ventral part of the sheath of the straight musele ; but, it will be noticed,
the blending is least extensive near the pubis and gradually increases
as the xiphoid region is approached.

What doubtless ought to be regarded as a partially or completely
isolated part of the internal oblique is frequently described as an

! Frangois Poupart, a French anatomist, 1661-1709.
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independent musele under the name of m. retractor costae. It consists
of a thin triangular sheet of fibres, arising by aponeurosis from the
transverse processes of the first three or four lumbar vertebrae, and
inserted to the caudal border of the last rib.

Dissection.— Make a longitudinal ineision through the internal oblique
just lateral to the margin of the straight muscle. A second inecision,
transverse in direction, should next be made through the fleshy part of
the muscle about midway between the coxal tuber and the last rib. In
making the second incision the dissector must avoid cutting certain
blood vessels and nerves that are to be examined in association with the
transverse abdominal muscle. The structures to be preserved are
branches of the deep circumflex iliac, lumbar and intercostal arteries
and veins, and branches of the ilio-hypogastrie, ilio-inguinal, lateral
cutaneous and intercostal nerves. '

Now reflect the combined aponeurotic tendons of the two oblique
muscles where they form an investment for the straight abdominal
muscle, turning the combined sheet towards the middle line until the
linea alba iz reached. This reflection will be facilitated by a transverse
incision about midway between the pubis and the xiphoid process of
the sternum.

In raising the aponeurotic sheet from the surface of the straight
muscle it will be found that some resistance is offered along transverse
lines (tendinous inseriptions) that cross the straight muscle. The
sheath and the tendinous inseriptions are closely adherent to each
other.

M. rECTUS ABDOMINIS.—The straight abdominal muscle forms a
broad band running along the ventral aspect of the abdominal wall, and
separated from its fellow muscle by the linea alba. The muscle is
broadest as it lies over the cartilages of the ribs from the ninth to the
thirteenth. From this level it gradually narrows towards the pubie
region,

The origin of the muscle is from the cartilages of the ribs from the
fourth to the ninth, and from the outer surface of the sternum. Its
insertion is by a dense and verv stout tendon to the pubic tubercle and
the immediately adjoining part of the pecten of the pubis. The dis-
sector should notice that the so-called accessory ligament of the hip-
joint is continued from the tendon of insertion.

Crossing the straight musele transversely are some ten or a dozen
irregular tendinous inseriptions (inscriptiones tendinex) that doubtless
contribute to its strength.

Dissection.—Cut across the straight abdominal musele about the
middle of its length and raise the two portions from the dorsal layer of

the sheath that contains them. Thl}f ve.'glse]ﬁ and nerves of the
abdominal wall are then exposed to examination.

A. EPIGASTRICA CAUDALIS,—The caudal epigastric artery is a branch
of the pudendo-epigastric trunk, and crosses the medial aspect of the
inguinal canal in order to reach the deep face of the rectus abdominis
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musele. Most commonly the artery buries itself in the substance of
the musele, about the middle of the length of which it anastomoses with
the cranial epigastric artery. It is accompanied by the ecaudal

epigastric vein (v. epigastrica caudalis).

A. ET V. EPIGASTRICA CRANIALIS.—The ecranial epigastric vessels
appear between the xiphoid process of the sternum and the ninth costal
cartilage. They follow the deep face of the rectus abdominis muscle
and anastomose with the caudal epigastric vessels.

NERVES OF THE ABDOMINAL WALL— Within the substance of the
wall of abdomen are branches of the last ten intercostal and the last
thoracic, iliv-hypogastrie, ilio-inguinal and lateral eutaneous femoral
nerves,

The last ten éntercostal nerves are derived from the ventral divisions
of the ninth to seventeenth thoracic nerves. They appear from beneath
the costal arch, cross the surface of the transverse muscle, and disappear
under the edge of the rectus muscle, in which they terminate. Lateral
cutaneous branches pierce the two oblique muscles to end in the
cutaneous musecle and the skin.

The last thoracic nerve is represented in the abdominal wall by two
branches. The superficial branch (equivalent to the lateral cutaneons
ramus of an intercostal nerve) runs over the surface of the transverse
abdominal musele, pierces the external obligue muscle and ends in the
skin of the flank. The deep branch traverses the deep face of the
transverse muscle and terminates in the rectus abdominis,

The ilio-hypogastric and ilio-inguwinal nerves arise from the first
and second lumbar nerves respectively, of which they constitute the
ventral branches. Each divides into a superficial and a deep branch.
The ramus superficialis (in series with the lateral eutaneous branches of
the intercostal nerves) in each case pierces the oblique muscles to reach
the cutaneous muscle and skin of the flank and the lateral anterior part
of the thigh. The ramus profundus lies between the transverse
abdominal muscle and the peritoneum, and consequently cannot be
examined until later,

The lateral cutaneous nerve of the thigh arises by roots derived
from the third and fourth (often also from the fifth) lumbar nerves, In
the present dissection it pierces the abdominal museles close to the
coxal tuber (in company with the candal branch of the deep circumflex
iliac artery) to be distributed in the skin of the lateral aspect of the
thigh and the region of the femoro-tibial articulation,

A. CIRCUMFLEXA ILIUM PROFUNDA.—The deep circumflex iliac
arises either from the aorta or the external iliac artery. After a course
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as yet hidden from view, the artery divides into two branches—cranial
and caudal. The cranial branch lies between the transverse and
internal oblique muscles and divides into two rami. One of these
pursues a horizontal course towards the last rib; the other slopes
obliquely in a eranial and ventral direction, The caudal branch pierces
the abdominal wall close to the tuber coxme, follows the medial surface
of the tensor muscle of the fascia lata towards the fold of skin that
connects the wall of the abdomen to the distal part of the thigh. A
group of lymph glands (lymphoglandul® subiliaca) is associated with
this branch.

M. TRANSVERSUS ABDOMINIS, — The transverse is the weakest
member of the group of museles entering into the formation of the
abdominal wall. Part of its muscular fibres (pars costalis) arise from
the cartilages of the last twelve or thirteen ribs. where they form
serrations interdigitating with similar serrations of the diaphragm.
The rest of the origin (pars lumbalis) is from the ends of the transverse
processes of the lumbar vertebrae, The fibres of the muscle follow a
course at right angles to the long axis of the body, and soon give place
to a relatively thin aponeurosis. This passes underneath the straight
muscle, of which it forms the dorsal sheath, and blends with the linea
alba.

The deep surface of the transversus abdominis musecle is covered by
a thin layer of fascia—fascia transversalis—in which, in well-nourished
subjects, there may be considerable deposit of fat. The fascia trans-
versalis is continuous with the iliac fascia, and is prolonged down the
inguinal canal to form the fascial tunic lined by serous membrane that
constitutes the innermost layer of the serotum.

THE SHEATH OF THE RECTUS ABDOMINIS MUSCLE (Vagina m. recti
abdominis).—The sheath in which the straight muscle is enclosed has
now been completely revealed. Its superficial or ventral layer is the
stronger, and is formed by the interlacing fibres of the aponeurotic
tendons of the two oblique muscles. The deep or dorsal layer of the
sheath, formed by the transverse muscle aponeurosis, is thinner, and
particularly so close to the pubis. Where the straight muscle lies over
the costal cartilages no sheath is interposed.

Where the sheaths of the two straight muscles meet in the middle
line a strong cord is formed. This is the linea alba, which stretches
from the xiphoid process of the sternum to the symphysis pubis, where
it blends with the strong conjoined tendons of the two recti muscles.
Composed mainly of the interlacing fibres of the oblique and transverse
tendons, but also containing a few longitudinal fibres, 1t is strongest
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close to the pubis. Just cranial to the prepuce of the male, or the
mammary glands of the female, there is an inconspicuous scar, the
wmbilicus, marking the point of attachment of the umbilical cord of
embryonie life.

Disgection.—If the dissection has been performed in accordance with
the instructions given on the preceding pages, the whole thickness of
the abdominal wall will still be undisturbed on one side of the body ;
while, on the other side, the lining membrane (the peritoneum) and its
supporting fascia will alone need incision in order that the abdominal
cav |l:1.r may I:-: upmm{l
Make an ineision
:leng thc 1it]cﬂ, al t_m from end to end. Then make a transverse inecision
through the peritoneum on the one side, and through the intact wall
on the other, about midway between the level of the last rib and the
pecten of the pubis.

On that side of the body on which the abdominal wall has not been
dissected, the form, eourse and general anatomy of the inguinal canal
should be studied. Begin by making a thorough examination of the
intact canal, afterwards performing such dissection as is necessary to
display its various boundaries, relations and contents.

THE INGUINAL CANAL (Canalis inguinalis)—The inguinal® canal,
some 10-12 em. in length, is a curved, oblique passage, or flattened tube,
lined by peritoneum, that traverses the abdominal wall and contains the
spermatic cord, with the external cremaster muscle, in the male. In
the mare it is rarely the case that a tubular diverticulum of the peri-
toneum enters the canal.

The course of the canal is ventral, medial and slightly cranial, with
a flat curve the concavity of which looks in a cranial direction. Its
cando-lateral wall is formed by the inguinal ligament of Poupart ; while
the opposite (cranio-medial) wall mainly consists of the fleshy part of
the internal oblique abdominal muscle. The external opening of the
canal (annulus inguinalis subcutaneus) is essentially a slit, 10-13 cm.
long, in the aponeurosis of the external oblique musele, running obliquely
in a lateral and cranial direction in conformity with the course of the
aponeurotic fibres. The medial end of the slit is sharply defined by the
strong pubic attachment of the tendons of the two recti muscles. The
lateral extremity is less definite. For surgical reasons it should be
remembered that, though the lips of the opening are at no great distance
apart when the limb occupies the position of rest, it 1s possible to widen
the opening to some extent by drawing the limb into a position of ex-
tension of the hip joint.

The inner or deep opening of the canal (annulus inguinalis ab-
dominalis) is an oval space in the transverse fascia of the abdominal wall

! Inguinalis [L.], pertaining to the groin ; inguen [L.], the groin, the organs of
generation,
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at the caudal border of the internal oblique muscle and between this
and the inguinal ligament. The transverse fascia and the peritoneum
enter the canal by its inner opening, traverse the canal, and become
the vaginal tunic of the scrotum.

In addition to the spermatic cord and the external cremaster muscle
in the male, the canal also contains the external spermatic and ilio-
inguinal (ramus profundus) nerves and the external spermatic artery.
In intimate relation to its medial aspect are the external pudendal and
caudal epigastric vessels.

THE caviTY OF THE ABDOMEN (Cavum abdominis)—The cavity
of the abdomen is separated from that of the thorax by a relatively thin
muscular and tendinous partition formed by the diaphragm; and in
order that the topography of the abdominal organs may be properly
appreciated, it is necessary to remember that the partition is convex in
every direction when viewed from the thoracic side, and that the most
cranial part of the convexity occurs about the median plane of the body
on a level with the sixth rib and about a horizontal plane slightly below
the level of the shoulder joint. From this, the vertex of the convexity,
the diaphragm curves laterally towards the costal arch and dorsally
towards the sixteenth thoracic vertebra. It therefore follows that a
considerable proportion of the abdominal viscera lies under cover of the
ribs from the seventh to the last.

The greatest vertical (dorso-ventral) diameter of the abdominal
cavity occurs on a level with the first lumbar vertebra. Opposite the
first lumbar vertebra, also, the transverse diameter of the cavity is
greatest.

The bony boundaries of the abdominal cavity are incomplete. Its
dorsal wall is formed by the lumbar and sacral vertebrie, with their
transverse processes, covered by a thick layer of museles. Ribs and
their cartilages form a girdle round the cranial part of the cavity, while
the hip bones fulfil the same purpose at the caudal end. Otherwise the
lateral and ventral walls are formed by soft structures only. The
ventral wall, much longer than the dorsal, presents a marked downward
slope from the pubes to the xiphoid process of the sternum, between
which points it is formed by the two straight muscles, the aponeuroses
of the external and internal oblique and the transverse muscles, and
that yellow elastic tunic which constitutes a specialisation of the deep
fascia of the abdominal wall. The oblique and transverse muscles,
covered by the rapidly thinning extension of the elastic tunie, compose
that part of the lateral wall unprovided with a bony skeleton.

The muscles of the abdominal wall are lined by fascia that varies
in thickness and strength in different regions, and is named in accord-
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ance with its position—diaphragmatic, iliac, transversalis, &c.
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Between

the fascia and the peritoneum is a subserous fela (tela subserosa)

Diaphragm,

containing a variable amount of fat.

Vena cava caudalis.

(Esophagus.

-

Duodenum.

Dorsal sac of cxcum.

Pelvic flexure of colon.,

i i
i
=
) 1 e
o i1
by Lo
i 3
[ rtk
e
b e O
\ T "
et
1™ .
ek -
-
L
e
2GS =
=
8§ -
L ~ 4
s R
v e o :_1!

o
=
=
o .
=, E
Emfg
—_— BT
E£ 5 3
T T
=P
=

e

Right dorsal colon.

Fra. 39.—Diagram illustrating the topography of the thoracic and abdominal viscera as seen from the right.

Fat 1s absent from most of that

part of the diaphragm covered with peritoneum, but there may be a
certain amount over the extreme periphery of the muscle.
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Though the abdominal cavity is one and continuous, for descriptive
purposes it is necessary to divide it into the cavity of the abdomen proper
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and the cavity of the pelvis. The distinction between these is that the
latter is contained within the hip-bones, and, therefore, is possessed of a
complete bony ventral wall. The plane of separation between the
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abdomen proper and the pelvic cavity is on a level with the promontory
of the sacrum, the ilio-pectineal lines, and the eranial border of the

Small intestine,

Small colon.

e\ AL

Left kidney,
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Left dorsal colon.

colon.

CEIAASY

Ventral diaphragmatic flexure of

Diaphragm
I
-—,_"*--_"

t'l'i' /1

Fia, ~l]:.—n‘iﬂ.gl'ﬂm i.”llﬂ[:'il.ling the tupugraphj.' of the thoracie and abdominal vizeera as seen from the left,

pubes. The plane, therefore, lies obliquely to the long axis of the
abdomen proper, inasmuch as it slopes in a caudal and ventral direction.
The boundaries of the plane circumseribe the brim or inlet of the
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pelvis, and constitute the terminal line (linea terminalis), which is
divisible into pars sacralis, pars iliaca and pars pubica, from the bones

with which the line is associated.

« Small intestine.

Small colon.
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Left kidney.
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Left dorsal colon.

Ventral diaphragmatic

* Left ventral
colon

flexure of colon.

Dorsal diaphragmatic flexure of colon.

Fi6. 42.—Diagram illustrating the topography of the thoracic and abdominal viscers as seen from the left,

Contents of the abdomen proper.—As will be appreciated from the
following list, the organs and structures within the abdomen are
numerous and of widely different physiological funetion.
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Small intestine.

Large intestine.

Liver.

fancreas.
I‘ Kidneys.
Urinary organs. « Ureters (greater part).

| Bladder {when distended).
\ ( Deferent ducts (part of) in the male,
Reproductive organs. < Ovaries, uterine tubes of Fallopius, and uterus
(greater part) in the female.

J Htomarh,

Alimentary organs.

Spleen.

Adrenal glands.

Arteries. The abdominal aorta and its various branches,

Veins. The caudal vena eava and its tributaries, the portal vein and its

tributaries, and the commencement of the vena azygos,

Lymph glands and lymphatic vessels, including the cisterna chyli and the
commencement of the thoracic duct.

The abdominal part of the sympathetic nervous system and the termination
of the two vagus nerves,

The peritonenm, which forms a lining for the caviiy and an investment for
t]lm organs contained therein,

Sinece the knowledge is of the first 1mportance to the clinician, the
topography of the abdominal organs, and their relation to the surface of
the body, should be studied with care ; but it must be borne in mind
that the exact relations of the organs are very variable, not only in
different animals, but also in the same animal at different times. The
posture of the body, the amount of distension of the hollow viscera, and
the movements of inspiration and expiration, have all their influence.
In the female there must also be added the eftect of pregnancy.

Unlike other domestic animals, the horse possesses an inextensive
omentuwm (omentum majus) which does not overlie the intestinal mass,
Consequently, when the abdomen is first opened in the mauner above
deseribed, certain parts of the intestines are at once revealed. Placed in
and about the middle line is the cwewni. In shape this is a long cone,
with a base at the pelviec inlet to the right of the middle line of the
body. The long axis of the cone is slightly oblique; consequently the
blind apex, directed towards the diaphragm, may be a little to the left
of the middle line.

Other very obvious parts of the intestines are the right and left
segments of the great colon. If the dissector examine the large gut
in the right Hank, he will observe that the broad base of the caeum
is connected with the right ventral colon. From this point the eolon
runs in a cranial direction towards the diaphragm, and then bends upon
itself—at the wventral diaphrogmatic flerwre—to become the left
ventral eolon. If this be followed to the pelvie entrance, a short dorsal
bend (the pelvie flewwre), to the right of the middle line, will be
detected. Thereon follow the left dorsal colon, the dorsal dia-
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) . b - Tenth rib-cartilage.
A. epigastrica cranialis.-

Xiphoid process of sternum. _

h Y,
\*\—Sr - End of twelfth rib-cartilage.

b

-End of fourteenth rib-cartilage.

- Enrlh of sixteenth
rib-cartilage.

Left ventral colon.

amall intestine.

| Careum. -

Eighteenth rib-cartilage.

2mall intestine.

f--Small colon.

=

- M. sartorius.
- M. iliacus.
-. A, femoralis.

Pubis. -

Acetabulum. -

F1e. 43.—Intestines as exposed by removal of the ventral wall of the abdomen.
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phragmatie flexure, and the »ight dorsal eolon, which bring the tube
back again to the neighbourhood of the pelvic inlet.

If now the left portion of the great colon be raised, some eoils of the
small colon and the small intestine will be disclosed. Not infrequently
short lengths of these parts of the intestinal tube are visible without
disturbance of the great colon. The small intestine is readily
distinguished from the small colon by the absence of these sacculations
that produce the characteristic appearance of the large intestine of
the horse.

It is worthy of note that, in the horse, neither the stomach nor the
liver are visible before disturbance of the intestinal mass., That 1s,
neither of these organs is in contact with the ventral wall of the
abdomen.

Dissection.— After a general survey of the intestines has been made
as above, the dissector should lift the left ventral and left dorsal colon
out of the abdomen and straighten out the ventral and dorsal diﬂpllt‘ﬂg-
matic flexures. This will permit him to examine the whole intestinal
tube with the exception of the first and last portions.

THE sMALL INTESTINE (Intestinum tenue).—The small intestine is
a fairly uniform tube about 6-8 em. in average width and some 20 metres
in length. It extends from the pylorus, where it is continuous with the
stomach, to the lesser curvature of the ciecum. The greater part of the
tube, in company with the small colon, oceupies the dorsal and left part
of the abdomen, but, owing to its mobility, portions of it may be found
in other regions.

The small intestine is divided into — (1) The duodenwm ;' (2) the
jejunwm ® (intestinum jejunum) ; and (3) the dlewm® (intestinum
ilenm), The coils of the jejunum and ileum are freely movable, since
they are suspended from the dorsal wall of the abdomen by a long fan-
shaped sheet of peritoneum, the mesentery? (mesenterium); but the
duodenum, being provided with a very short fold of peritoneam
(mesoduodenum), is incapable of much displacement.

A definite line of demarcation between the jejenum and ileum
cannot be determined. Generally, in the dissection subject, the ileum
is the more contracted part of the tube, though when in the flaccid
condition it is the wider. The last part of the ileum, however, is not

! Duodeni [I.], twelve each, by twelves, twelve. This part of the small
intestine is so called because in man its length is about twelve finger-breadths,

* Jejunus [L.], empty.

# Hewm [ L.), eikeiv (gilein) [Gr.], to roll up, to twist. This part of the intestine
iz so named from its numerous coils in man. Horace uses ilia (the flank) to indicate
the entrails of animals,

 wévos (mesos) [Gr.], middle ; &repor (enteron) [Gr.], bowel,
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Small colon.-

Ventral tania.
Medial tenia

- Ventral diaphragmatic flexure,

Dorsal diaphragmatic —
Aexure,

F1G, 44.—The colon and czeeum. The great colon has been
straightened as much as possible.
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difficult to recognise, because, for a metre or more before the cacum is
reached, the wall of this part of the small intestine is definitely thicker.
A considerable part of the ileum lies to the right of the median plane.

The duodenum, being much less mobile than the rest of the small
intestine, has a definite position in relation to the liver and the right
kidney. The examination of this portion of the intestine is best
deferred until later.

THE LARGE INTESTINE (Intestinum crassum).—There can be little
question that the large intestine of the horse merits its name, for the
greater part of the tube i1s of a calibre many times that of the small
intestine. Another striking feature of this part of the alimentary tube
is the presence of numerous sacculations (haustra)! produced by
longitudinal bands or flattened bundles (teenize)® of museular fikres.
The bands being shorter than the gut of which they form part, it
follows that the surface of the tube cannot be smooth, as it is in the
small intestine where muscular bands are absent.

The large intestine is divided into three clearly differentiated
portions—the caecum, the colon and the rectum.

The eceecum ® (intestinum cwecum)—The greater part of the large
conical cecum occupies the right dorsal region of the abdomen, the
basal extremity of the tube being close to the inlet to the pelvis. The
narrower part of the ciweum extends along the floor of the abdomen
with some small degree of obliquity, so that the blind, pointed cranial
end is ventral in position and generally at, or possibly slightly to the
left of, the median plane, a short distance behind the xiphoid process of
the sternum.

It is convenient to consider the cmeum as composed of a body, a
dorsal sac and an apex. The body (corpus ceeci) is the middle part
of the tube and gradually tapers to the blind, pointed aper (apex
cmei). It will be observed that the apex is freely movable.

The dorsal sac (saccus dorsalis caeci) is the most capacious, as well
as the most caudal and dorsal, part of the cacum. Its form is such as
to permit of the ready recognition of two curvatures. The greater
curvature (curvatura major) is convex, and is in contact with and
adherent to the right kidney and the pancreas. The concave lesser
curvature (curvatura minor) has a ventral and medial aspect. The
cranial end of the dorsal sac is blind ; while the caudal or pelvic end is
continuous with the body of the cweum. To the right the sac is in
contact with the duodenum ; its left face being related to the jejunum,

! Haustrum [L.], a machine for drawing up water from a well, a drawer.
? Tenia [L.], rawia (tainia) [Gr.], a flat band, a tape, a ribbon.
Ceecus [L.], blind,

L
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small colon, the right dorsal colon, and, frequently, the pelvic flexure of
the great colon.

The lesser curvature of the dorsal sac is connected with the ileum
and the colon. The termination of the ileum is surrounded by a strong
ring of muscular fibres (sphincter ilei) that gives sharp definition to
the mergence of the small intestine into the cmeum. 7The connection
of the cacum and colon, while sufficiently definite, is not so narrow as
the ileo-caeal junction. The eweo-colic union, moreover, is lateral to
(that is, to the right of) and somewhat nearer the pelvic brim than is the
entrance of the ileum into the ccum. It also is provided with a ring
of muscular fibres (sphincter emect).

Ileo-cmcal fold.

Dorsal sae of caecum.
Right ventral colon.” Apex of cxeum.

Caeo-calic fold.

Fig. 45.—The cavcum and its conneclions,

The ileo-cecal and ceco-colic openings will be examined later with
the rest of the interior of the caecum.

Four longitudinal muscular bands (t@nie cmel), ventral, dorsal
medial and lateral in position, produce four rows of sacculations
(haustra cmeci) on the exterior corresponding to four rows of saccular
cells (cellulse ceeci) in the interior of the tube. Three of the longi-
tudinal bands are associated with peritoneal folds: only one of them, the
ventral, being entirely free.

The colon!—This part of the large intestine of the horse is
characterised by being readily divisible into two parts, namely—(1) an
enormous and capacious great colon that leads from the cmeum and
resembles this in its calibre, and (2) a very much narrower small

! kéhor (kolon) [Gr.], food, meat, fodder. The term was used by Avistotle in the
sense in which it is applied in anatomy to-day.
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colom, not very greatly wider than the small intestine with which its
coils are mixed, and possessed, like the small intestine, of a mesentery
that permits of a considerable degree of mobility.

Great colon.—The disposition of the great colon is most easily
understood if it is regarded as having been twice doubled upon itself, so
that four lengths of intestine, united by three bends, have been pro-
duced. This will also account for the circumstance that the beginning
and the end of the tube are at no great distance from each other.

Beginning at the lesser curvature of the cmeum, the great colon
passes down the slope of the abdominal wall, on the right side of the
body, as the right ventral colon (colon ventrale dextrum), which ends
in the xiphoid region (on a level with the seventh or eighth ribj at the
ventral diaphragmatic flewwre (flexura diaphragmatica ventralis) that
carries the intestine over to the left side of the abdomen. From this
flexure the gut proceeds along the left side of the ventral part of the
abdomen—as the left ventfral colowm (colon ventrale sinistrum)—to the
entrance to the pelvis. At the pelvic inlet, and to the right of the
median plane, is the pelvic flecure (flexura pelvina), a bend in a dorsal
and forward direction, from which the tube again runs towards the
thorax. This part of the gut, the left dovsal colon (colon dorsale
sinistrum), lies dorsal and medial to the left ventral colon. A bend to
the right, the dorsal diaplragmatic flexure (flexura diaphragmatica
dorsalis), on a level with the sixth or seventh rib, leads to the right
dorsal colon (colon dorsale dextrum) that passes towards the pelvis,
gradually increasing in diameter to assume finally the form of a bent,
blind, saccular tube. The termination of the great colon is marked by
a sudden narrowing of the gut, ventral and slightly to the right of the
left kidney.

The peritoneal relations of the ciecum and great colon are con-
veniently observed at the present time.

A triangular ewmeo-colic fold (plica cmcocolica) connects the lesser
curvature of the dorsal sac and body of the emeum with the right
ventral colon. A similar but smaller ileo-ccecal fold (plica ileccmcalis),
produced by the ileum forsaking the border of the mesentery, passes
from the caecum to the terminal part of the ileum.

The right ventral and right dorsal parts of the colon are closely
applied to each other and intimately united by peritoneum which forms
a common investment. The union of the left ventral and left dorsal
parts is also effected by peritoneum, but the association is much less
close ; for between the two tubes is a double layer of peritoneum that
gradually inereases in breadth from the diaphragmatic to the pelvie
flexure.
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The last point to notice is the fixation of the dorsal sac of the
ceecum and the terminal part of the right dorsal colon to organs on the
dorsal wall of the abdomen (right kidney and pancreas) and to a small
area of the wall itself. Fixation is effected by fibrous tissue (in which
are blood vessels and nerves), surrounded by a reflection of peritoneum,
and an offshoot from the right triangular ligament of the liver.

The right and left portions of the ventral colon carry four teniwe
and four rows of sacculations. These two parts of the intestine, it will
be noted, are approximately equal in width. The pelvic flexure and
the greater part of the left dorsal colon are much narrower than the
rest and carry only one longitudinal band. The rest of the colon,
gradually dilating until it ends as the widest part of the tube, has
three taenie.

The small colon consists of coils mixed with those of the small
intestine in the left dorsal fourth of the abdominal cavity. Because of
the presence of a definite and broad mesentery, this part of the large
intestine is capable of a considerable degree of mobility. Like the
great colon, the small colon is characterised by sacculations and
twni®. The bands are two in number: one following that border of the
intestine to which the mesentery is attached, the other running along
the convex border of the gut.

The examination of the terminal part of the large intestine, the
rectum, must be postponed until the contents of the pelvis are
dissected.

PerITONEUM (Peritonmum).—The peritoneum ! is an elastic, smooth,
moist and glistening serous membrane that covers, more or less
completely, the surface of the organs contained in the abdomen, and also
lines the inner surface of the abdominal walls. It is continued beyond the
limits of the abdomen proper, clothes part of the pelvic organs, and lines
part of the pelvie wall. The part within the pelvis will be examined later.
A layer of areclar tissue, containing a variable amount of fat, connects
the peritoneum to the walls and viscera. In some places the tissue is
abundant, while in others, especially over the viscera, it is seanty in
amount. The presence of subserous tissue gives a flocculent appearance
to the detached membrane.

Like other serous membranes, the peritoneum is described as
consisting of two layers: a parietal layer (lamina parietalis) adherent to
the abdominal wall, and a visceral layer (lamina visceralis) applied to
the abdominal organs. Between the two is a potential space, the
peritoneal cavity, which is opened into when the wall of the abdomen is

I weperdvasor (peritonaion) [Gr.]=wepi (peri), around 4 reiverr (teinein), to stretch.
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incised. It should be carefully noted that the peritoneal cavity does not
exist as an actual space so long as the wall of the abdomen is intact ; the
parietal and visceral layers of the peritoneum being separated only by a
very thin film of serous fluid, secreted by the membrane itself,
Macroscopically, the peritoneal cavity is completely closed in the male :
in the female two small openings, the abdominal ostia of the uterine
tubes, place it in indirect communication with the exterior by way of
the tubes, uterus, and vagina. In all animals the peritoneal cavity
communicates by microscopic stomata with lymph vessels.

Colon. Mesentery.

Small intestine,
Pancreas. Urinary bladder.
Stomach.

l.esser omentum. Ductus deferens.
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i Rectum.
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F16. 46.—Diagram to illustrate the arvangement of the peritonenm in median
longitudinal section. The peritoneum is represented by the red lines.
The larger figure indicates the arrangement in the male pelviz ; the
smaller figure represents the female pelvis.

As will be seen as the examination of the peritonenm proceeds,
there are numerous special folds and dependencies associated with
certain of the abdominal organs. Mesenteries, or broad folds, suspend
the small intestine and the small colon from the dorsal wall of the
abdomen. Ligaments, so-called, are numerous, and are either long or
short. Some of them are truly binding structures, as those in
connection with the liver ; others are only binding in a limited sense, as,
for example, the gastro-splenic ligament, which loosely connects the
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stomach and spleen with each other. A ligament, further, may have a
very close morphological resemblance to a mesentery, as is the case with
the broad ligament of the uterus. Some ligaments, the faleiform of the
liver and one on each side of the urinary bladder, are peritoneal folds
with a free margin containing the remains of an embryonic blood vessel.
All peritoneal folds contain a varying amount of connective tissue and
fat, and many of them supply a means whereby vessels and nerves
reach the viscera. In some folds, notably in the mesentery of the
small intestine, lymph glands are readily discernible, and in some also—
in the broad ligament of the uterus, for example—there is an appreci-
able amount of unstriped muscular tissue,

In connection with the peritoneum there are two omenta, a greater
and a lesser, The lesser omentuni (omentum minus) may be demon-
strated by turning the intestinal mass aside and then separating the
liver and stomach as far as possible. When this has been done, a loose
membranous sheet of peritoneum will be found stretching from the
liver to the lesser curvature of the stomach and the first part of the
duodenum. It is customary, for convenience of description, to divide
the lesser omentum into the hepato-duodenal and hepato-gastric
ligaments—names which sufficiently clearly indicate their connections.

The greater omentum ' (omentum majus) has a more complicated
series of connections. In the horse it is small and not disposed, as in
the dog, over the whole of the intestinal mass, but is generally invisible
when the abdomen 1s first opened. It has to be sought dorsal to the
larger intestine, immediately candal to the stomach, where it is readily
recognised by its lace-like appearance. A variable amount of fat,
commensurate with the deposit of fat in the body In general, is
contained within the omentum. When the membrane is straightened
out it will be noticed that it apparently consists of two layers enclosing
a cavity. In reality, however, it is composed of four layers of peritonenm,
as will be demonstrated presently. In order to study the connections
of the omentum it is well to make an opening into the cavity (bursa
omentalis) enclosed within it. In general terms 1t may be stated that
the greater omentum 1is a loose double membrane with a ventral
attachment to the greater curvature of the stomach and a dorsal
attachment to the termination of the large colon and the commence-
ment of the small colon. It simplifies matters to regard the spleen as
insinuated between the layers of the ventral sheet of the omentum.

The attachments of the greater omentum should be followed,
beginning at the greater curvature of the stomach. An examination of
the gastrie line of attachment at once convinces the dissector that what

! Omentum [L.], the fat-containing membrane that covers the intestines.
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appears at first sight to be a single membrane 1s really composed of two
thin membranes closely adherent to each other; for at the greater
curvature of the stomach the omentum very obviously splits into two
sheets, each continued over one of the two surfaces of the stomach.
Following the gastric line of attachment towards the right, it will
be found to be continued along the ventral surface of the pylorus and
obliquely across the left face of the beginning of the duodenum.
Thence it proceeds along the cranial surface of the great colon from
right to left, and for some 25 or 30 cm. along the small colon. A sharp

Lesser omentum. Liver.

Pancreas.
1 Duodenum.

=t- Caolon.

i |

Omental bursa. _
Greater omentum.

Fie. 47.—Diagram to illustrate the arrangement of the peritoneum in horizontal
gection. The peritoneum i1s represented by the red lines. The position
of the epiploic foramen is indicated by an arrow.

bend in a cranial direction brings the line of attachment to the base of
the spleen, where the omentum is continuous with the suspensory
ligament of that organ. From this point the attachment follows the
hilus of the spleen, from which the omentum proceeds to the greater
curvature of the stomach as the loose gastro-splenic ligament. This
brings the dissector back to the point from which he started, and serves
to show the continuity of the omentum.

The omental bursa’' (bursa omentalis) is the cavity contained within
the greater omentum, and was opened when the omentum was incised,
Exploration of the bursa will show that it communicates by a large

! Burea [L.]; Bupea (byrsa) [(ir.], the skin, a hide, a purse.



THORAX AND ABDOMEN OF THE HORSE 105

aditus? (aditus ad bursam omentalem), over the lesser curvature of the
stomach, with the vestebule of the bursa (vestibulum bursi: omentalis),
a smaller cavity included, roughly speaking, between the stomach and
the liver. The vestibule is bounded ventrally by the stomach and the
lesser omentum, and dorsally by the gastro-pancreatic fold of peritoneum
and the tail of the pancreas. The gastro-pancreatic fold passes from
the saceus cmecus of the stomach to the panereas and duodenum, and is
attached in addition to the dorsal border of the liver and the caudal
vena cava. To the left the vestibule is bounded by the gastro-phrenic
ligament, a double fold of peritoneum passing from the stomach to the
diaphragm.

It must not be supposed that the cavity of the omental bursa and
1ts vestibule is not part of the peritoneal cavity in gemeral. If the
finger of one hand be passed towards the left along the surface of the
caudate process of the liver, and the other hand be introduced into the
vestibule of the bursa, the fingers of the two hands may be made to
meet at an opening, the epiploic foramen (of Winslow). The foramen
15 small, being in the form of a slit not more than from 6 to 10 em.
long. It lies a little to the right of the median plane, immediately
medial to the right kidney and dorsal to the porta of the liver. The
foramen is bounded dorsally by the caudate process of the liver and the
caudal vena cava; and ventrally by the portal vein, the pancreas and
the gastro-pancreatic fold.

Development of the peritonewm.—The peculiarities of the omenta
and the omental bursa will perhaps be better understood if the develop-
ment of the peritoneum in this region is very briefly described.

In its early embryonic condition the alimentary canal is suspended
from the dorsal wall of the abdomen by a simple and continuous dorsal
mesentery, such as is a permanent feature in wany reptiles. When
the cavities of the thorax and abdomen have been separated from each
other by the development of the diaphragm, a ventral mesentery (ventral
mesogastrium) can also be recognised. This forms a connection
between the stomach and duodenum and the liver, and between the
liver and the ventral wall of the abdomen. The liver, indeed, by its
development has caused the production of the ventral mesogastrium.
The lesser omentum of the adult represents that part of the ventral
mesogastrium that lay between the stomach and the liver; while the
falciforin ligament is the remains of the ventral mesogastrium between
the liver and the ventral wall of the abdomen.

The term dorsal mesogastrium is applied to that part of the dorsal

mesentery that is connected with the stomach. So long as the
1 Aditus [L.], a way or entrance, access,
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stomach is merely a fusiform dilatation of the alimentary tube, the
dorsal mesogastrium is short; but with the disproportionate growth of
the dorsal surface of the stomach, whereby the greater curvature is
produced, and the rotation of the sac so that its left surface becomes
ventral, the mesogastrium gradually assumes a pouch-like form. The
oreater omentum of the adult develops from part of the wall of the
pouch. At first the pouch has a wide mouth directed towards the
right ; but with the growth of the liver the mouth of the pouch becomes
narrower and is finally reduced to the epiploic foramen.

As stated above, the dorsal mesentery is at first simple and continu-
ous; but the elongation and rotation of the intestinal tube renders
permanence of this simple condition impossible. Hence the complexity
met with in the adult,

Thoracic limb.

Stomach,
Dorsal mesentery.
Dorsal pancreas.

Ventral mesentery,

(Ezophagus, Ventral panereas.

Hind gut,

3 Urinary bl
Septum transversum. rinary bhladder.

Stalk of volk sac, ;\'mtk of allantois,

Fra. 48.—8cheme of the alimentary tract, &e., of an 8-mm. sheep embryo,
{ After Martin.)

Owing to the large and unwieldy intestines, a detailed examination
of the rest of the peritoneum is not easy in the adult. If opportunity
offers, the dissector should examine its disposition in a foal—the
smaller the better.

It the peritoneum that lines the ventral wall of the abdomen be
followed forwards in the region of the median plane of the body, it will
be found to be continued on to the surface of the diaphragm, and thence,
by way of the various hepatic ligaments, to the surface of the liver,
From the diaphragm and the liver, the gastro-phrenic ligament and the
lesser omentum continue the peritoneum to the lesser eurvature of the
stomach and the duodenum. After clothing both surfaces of the stomach
and duodenum, the perifoneum reaches the greater curvature of the
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stomach, where 1t is continuous with the ventral sheet of the greater
omentum, as has already been discovered.

On the left side of the abdomen, the peritoneum leaves the surface
of the diaphragm and the left kidney as the suspensory ligament of the
spleen, whence it can be traced into the greater omentum. On the
right side the line of reflection is somewhat more complicated. From
the diaphragm and the liver the peritoneum passes to the duodenum and
the dorsal surfuce of the pancreas. From the edge of the pancreas and
the right kidney the reflection is to the base of the cmcum and the
terminal part of the large colon, from which point two lines diverge.
To the right the peritoneum passes to the terminal part of the
duodenum ; to the left it is applied for a time to the left kidney, from
which it is continued as the ventral layer of the suspensory ligament
of the spleen.

Behind the termination of the large colon is the root of the
mesentery, that fan-like sheet of peritoneum connected with the small
intestine, and by way of which vessels and nerves gain access to the gut.
Behind the root of the mesentery is a transverse fold stretching from
the commencement of the small colon to the duodenum.

The colic mesentery, associated with the small colon, is reflected
from the dorsal wall of the abdomen along a line that extends from the
ventral surface of the left kidney backwards into the cavity of the pelvis.

A detailed examination of the arrangement of the peritoneum in
association with the liver had better be postponed until that organ is
considered. And the disposition of the peritoneum in the pelvis should
be examined along with the viscera with which it is connected.

Dhissection.—Owing to the large size of the intestinal mass in the
horse, it is very difficult to dissect the blood vessels in the orthodox
fashion. Unless the dissection subject is quite small, it is permissible
to remove most of the intestines and examine the vesselz after they
have heen severed.

The removal of the intestines should be performed with ecare, or
other organs, notably the pancreas, will suffer injury. Proceed as
follows. Pull the cmeum and great colon as far towards the left as
possible. Then liberate the terminal part of the colon and the dorsal
sac of the emcum from their attachment to the dorsal wall of the
abdomen. This should be done as far as possible with the fingers, the
knife, however, being needed to sever the cranial mesenteric vessels.
Next cut along the mesenteries of the small intestine and the small
colon, keeping within a few centimetres of the border of the intestine.

Apply two ligatures, a short distance apart, round the small colon
about the point where it enters the pelvis, and sever the gut between
them. Do the same close to the junction of the duodenum and jejunum,

Now proceed to examine ﬂ]m branches of the eramial and caudal
mesenteric arteries and veins. The proper cleaning of the arteries is
rendered difficult by the presence of a network of sympathetic nerves
around them. These nerves should be preserved.
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Fic. 49.—Diagram of the branches of the eranial mesenterie artery.
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A. MESENTERICA CRANIALIS,—The cranial mesenteric artery is the
largest branch of the abdominal aorta, from the ventral border of which
it arises opposite the first lumbar vertebra. The artery is very short,
and, immediately after leaving the aorta, breaks up into branches for
distribution to all the intestinal tube except the commencement of the
duodenum, the rectum and part of the small colon. Its branches are the
mtestinal, middle colie, dorsal colic and ileo-cieco-colic arteries.

Fia, 50.—To show the manner of distribution of the intestinal arteries.

(1) Aa. intestinales—From eighteen to twenty intestinal arteries
leave the cranial mesenteric close together, and run, in a radiating
manner, towards the small intestine between the two peritoneal layers
of the mesentery. Before reaching the intestine, each vessel divides
into two branches, and the branches of adjacent arteries anastomose.
Thus a series of arterial arches is formed. From the convexity of the
arches branches proceed to the wall of the intestine, The first intestinal
artery supplies a part of the duodenum and anastomoses with the
duodenal branch of the pancreatico-duodenal artery. The last intestinal
artery anastomoses with the iliac branch of the ileo-cacal artery.
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(2) A. colica media.—The middle colic artery is scarcely, if at all,
larger than one of the intestinal arteries, and consequently might be
mistaken for a branch of the dorsal colic artery since both vessels arise
from a short common stem. The middle colie artery is distributed to the
terminal part of the great colon and a short length of the small colon in
the mesentery of which i1t anastomoses with the left colic artery.

(3) A. eolica dorsalis.—There can be little question that this vessel
should be regarded as the equivalent of the right colic artery of the dog.
It is of larce size and is conveniently called “dorsal” because of its
distribution to the dorsal eolon (right and left parts).

(4) A. ileocweocolica.—The ileo-caeco-colic artery is the largest
branch of the cranial mesenterie, and, as its name implies, is the vessel
that supplies blood to the cseeum and ventral colon as well as part of
the ileanm. It divides into two vessels—the ventral colic and ileo-cacal

arteries,

(a) The wentral colic artery (a. colica ventralis) supplies the ventral
colon (right and left parts) and anastomoses with the dorsal colic at the
pelvie flexure.

(b) The leo-cwcal artery (a. ileocwecalis) furnishes an tlice branch
(ramus iliacus) which carries blood to the terminal part of the ileum and
anastomoses with the last intestinal artery. Lateral and medial eaweal
branches (rami emcales) proceed along the corresponding surfaces of the
cgeeum to its apex, and frequent anastomoses occeur between them. The
lateral escal branch furnishes twigs to the commencement of the ventral

colon.

A. MESENTERICA CAUDALIS.—Very much smaller than the cranial
mesenterie, the caudal mesenteric artery leaves the ventral border of the
abdominal aorta opposite the fourth lumbar vertebra. Running for a
short distance between the two peritoneal layers of the mesentery of the
small colon, it soon divides into the left colic and eranial hemorrhoidal
arteries.

(1) A. coliea sinistra.—The left colic artery divides into three or
four branches that behave like the intestinal arteries in that they form
arterial arches just before reaching the intestine. The first branch
anastomoses with the middle colic artery.

(2) Ad. hawmorrhoidalis eranialis.—The eranial hamorrhoidal
artery supplies branches to the terminal part of the small colon and the
rectum, ending close to the anus where it anastomoses with the internal
pudendal artery. The first four or five branches continue the series of
arches begun by the left colic artery.

Vv. MESENTERICA CRANIALIS ET CAUDALIS.—The tributaries of
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the mesenteric veins correspond in general to the branches of the
arteries of the same name. The cranial mesenteric vein is of large size
but of little length, and lies to the right of the homonymous artery.
The caudal mesenteric vein 1s of much smaller volume. The two
vessels are concerned—along with the splenic vein—in the formation of
the vena porta, of which the eranial vein torms the largest radicle.

Numerous, flattened groups of lymph glands (lymphoglandule
mesentericee) occur in the mesentery of the small intestine in the
neighbourhood of the cranial mesenteric artery. A few glands, small in
size, are to be found in association with the iliac ramus of the ileo-
caecal artery. The lymph glands of the e@enm and colon (lymphoglan-
dule cmealis, lymphglandula colica) are disposed in scattered linear

Ieg-cweal opening. 1leum.

Caco-colic opening.

_-: / ’/’ Part of dorsal sac.

Fi1G. 51.—View of the interior of the cwenm showing the position of its openings.

groups following the course of the vessels of these parts of the large
intestine. The glands of the small colon are to be looked for near the
root of the mesentery of this intestine, and also near the attachment of
the mesentery to the gut.

INTERIOR OF THE INTESTINES.—The intestines should be slit open
and their interior examined. The internal lining 1s a soft, slimy mucous
membrane, more or less folded. In the small intestine the folds are
longitudinal, and may be obliterated by distension. In the large intes-
tine the folds or ridres are permanent, transverse to the long axis of
the tube, and correspond to the constrictions between the sacculations
observable on the exterior. Between them are saccular pouches, or
celluloe.

The mucous membrane around the ileo-ciecal opening is slightly
raised into a circular fold, and at the cmco-colic opening there is a
crescentic fold of mucous membrane.

In the small intestine, and more particularly in the ileum, it is
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often possible to distingnish oval patches of mucous membrane character-
ised by the presence of numerous punctiform depressions. These are
the aggregated lymph nodules of Peyer! (noduli lymphatici aggregati),
and should be looked for along the border of the intestine opposite the
mesenteric attachment. Their length may range from 2 to 6
centimetres, and their breadth from 5 to 15 millimetres; but they
vary considerably in size in different parts of the intestine, becoming
larger as the termination of the ilenm is approached. They also vary
greatly in different individuals, being generally more conspicuous in

young animals.

STRUCTURE OF THE INTESTINES.—A certain amount of the structure
of the intestines can be determined by the naked eye, and there will be
no difficulty in detecting three tunics: (1) A serous tunic (tunica serosa),
consisting of visceral peritoneum on the exterior; (2) a muscular tunic

(tunica muscularis); and (3) a mucous membrane (tunica mucosa) lining
the interior.

To facilitate the examination of the wall of the gut, a piece should be
pinned on a sheet of cork or paratfin with the mucous membrane down-
wards, and the thin serous investment then carefully removed. The
dissector will notice that the serous covering of the intestine is thinner
than the membrane forming the mesentery with which it is continuous,

Now turn the piece of intestine over and examine the mucous lining.
If the piece of gut belongs to the small intestine, and if it be sunk in
water and its surface thoroughly cleared of mucin, a velvety character,
due to the presence of delicate projections (willi), will be noticeable,

Next remove the mucous tunic and note that the connective tissue
under it and between it and the museular tunic—the submucous tissue
or tela mucosa—is loose in texture.

An examination of the muscular tunic shows that the fibres com-
posing it are arranged in two strata. The more superficial fibres are
longitudinal, and, in the large intestine, gathered together to form bands
(teenize) ; the deeper stratum consists of circular fibres, particularly
obvious at the end of the ileum, where they form what may be regarded
as a sphincter muscle, and at the commencement of the colon.

THE sromacH (Ventriculus).—The stomach is the most dilated part
of the alimentary canal, intervening between the wsophagus and the
small intestine. In view of the herbivorous habit of its possessor, the
stomach of the horse is remarkably small, its capacity being scarcely
ever greater than 15 litres. In form it is an elongated sac very sharply

! Johann Conrad Peyer, a Swiss anatomist, 1653-1712,
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bent upon itself so that the entrance and the exit are within a short
distance of each other.

The stomach is placed in the dorsal part of the abdomen caudal to
the diaphragm and liver, all except a small part of the right extremity
being to the left of the median plane of the body. The most dorsal
part of the organ, the saccus cmcus, lies under cover of the fifteenth to
seventeenth ribs on the left side of the body, and in contact with the left
dorsal part of the diaphragm. During expiration the stomach, when
moderately distended, oceupies a position opposite the thoracic vertebrae

'*-——-- Ihm:‘ - Baccus cecus.
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Fra. 52.—Candal surface of the stomach.

from the thirteenth to the seventeenth. Inspiration pushes it back-
wards (towards the pelvis), a distance about equal to the length of one
vertebra,

Not infrequently a shallow constriction divides the exterior of the
organ into an w@sophageal pavt (pars wsophagea), to the left and dorsal
in position, and a larger ventral intestinal part (pars intestinalis).
This external distinction is of some moment, inasmuch as it corresponds
to a difference in the structure and function of the mucous lining of the
interior.

That part of the stomach which is connected with the wsophagus is
known as the cardia,! dorsal to and to the left of which is the blind sac

! xapdia (cardia) [Gr.], the heart. The wmsophageal opening into the stomach is

close to the heart in the human subject.
8
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or saccus cceus. It is remarkable that, in the comparatively empty
stomach, the museular tissue of the blind sae is strongly contracted, and
that the sac itself appears to contain little or nothing but gas. It is
important to note that the esophagus joins the stomach abruptly and
very obliquely, and that the cardia is situated at a considerable distance
(20-25 cm.) from the left extremity of the organ. The deeply hollowed
lesser curvaiure {curvatura minor) extends from the cardia to the
pyloric region or right extremity of the stomach. Roughly midway
between the cardia and the pylorus, there is a sharp fold of the wall
intruded into the interior. This, it will be seen later, coincides in

Saccus cecus. e - gt
= it Fal w
i = i
fiif
Line of reflection ERY § :
of peritoneam. . i R o v
L ) E T b

Duodenum.

Bile d.m:t..- - -.I
Prlorus. -

(Ezophagus. -

\"1 %,
% AT

Fi1i. 53.—Cranial surface of the stomach.

position with a sharp line of division between the two regions of the
mucous lining of the organ.

The much more extensive greafer curvature (curvatura major) is
convex. Followed from the cardia, it first passes in a dorsal direction,
then curves to the left over the saccus cwmcus, proceeds in a ventral
direction, bends to the right across the median plane, and finally ascends
to the pylorus. As already stated, not infrequently the even line of the
curvature is interrupted by a shallow constriction. That portion of the
stomach which is immediately to the right of and ventral to the con-
striction corresponds to the fundus (fundus ventriculi) of the stomach of
man and the dog. For clinical reasons it is important to note that the
greater curvature is usually in contact with the dorsal diaphragmatic
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flexure of the larger colon, and is only slightly ventral to the mid-point
of the dorso-ventral diameter of the abdominal cavity. Thus the
stomach, when moderately distended, is at some distance from the
ventral wall of the abdomen. Distension, moreover, does not cause the
stomach to approach the abdominal wall to any great extent, but rather
causes the organ to bulge towards the pelvis,

The left extremity (extremitas sinistra) of the stomach is formed
by the saccus ciecus. The right extremity (extremitas dextra) is more
ventral in position and is formed by the pylorus? and the antrum pylori,
The antrum is the small part of the stomach preceding the pylorus,
and is marked off by two constrictions which correspond to thickenings
of the cireular stratum of the muscular tunic. The thickening to the
right, that is the one encireling the pylorus, is the true pyloric sphaneter
(sphincter pylori). The pylorus, leading into the duedenum, is about
5 or 6 centimetres ventral to the cardia, immediately to the right
of the median plane, and in contact with the liver close to the porta.

The two surfaces of the stomach are smooth and convex and covered
by peritoneum. The cranial or parietal surface (facies parietalis) is in
contact with the diaphragm and liver, and 1s so inclined as to look in a
cranial and dorsal direction and towards the left. The caudal or visceral
surface (facies visceralis) has a correspondingly oblique aspect, and is
related to the small intestine, the small colon, the terminal part of the
large colon, the pancreas and the greater omentum,

Apart from the fixation afforded by the wsophagus, the stomach
depends upon the peritoneum for its connection with surrounding
structares.  The gastro-phrenie® ligwment (ligamentum gastro-
phrenicum) passes from the region of the cardia and the immediately
adjacent part of the greater curvature to the neighbouring part of the
diapbragm. A narrow triangular area of the stomach is here left
uncovered by peritoneum, with the result that loose connective tissue
alone intervenes between the stomach and the diaphragm. The gastiro-
splenic ligament (ligamentum gastrolienale), which may be regarded as
part of the greater omentum, passes from the greater curvature to the
hilus of the spleen. Dorsally it is continuous with the phrenico-splenic
ligament, and thus the saccus cmens of the stomach is suspended from
the left lumbar part of the diaphragm. The gastro-hepatic ligament
(ligamentum gastrohepaticom) leaves the lesser curvature of the
stomach and is attached to the central lobe of the liver. To the
right it is continuous with the hepato-duodenal ligament: the two
together forming the lesser omentum. The gastro-pancreatic fold

L srudwpds (pyloros) [Gr.], a gatekeeper,
? gpije (phrén) [Gr.], the diaphragm, heart, seat of the emotions.
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(plica gastropancreatica) connects the saccus caeus to the pancreas and
the duodenum.

The dissector should leave the examination of the interior of the
stomach until later.

THE DuopeExuM (Duedenum).—The duodenum, about one metre in
length, is the most distinctive part of the small intestine, inasmuch as
its position is definitely fixed. Beginning at the pylorus, the first part
of the tube is sigmoid and lies on the right lateral lobe of the liver,
ending, after a short course to the right, at the first flexure (flexura
prima) which turns towards the pelvis. The second part (pars
descendens) runs ventral to the liver and the right kidney, and ends at
the second flerure (flexura secunda), which, turning to the left, carries
the duodenum across the median plane, behind the root of the mesentery
and opposite the third or fourth lumbar wvertebra, to end in the
jejunum.

The calibre of the duodenum is not uniform, for, as it leaves the
pylorus, there is a reniform dilatation, with a convexity looking in a
dorsal direction.

The first part of the duodenum is connected with the liver by a
narrow hepato-duodenal ligament (ligamentum hepatoduodenale), and
the second part is attached to the right kiduey by the reno-duodenal
ligament (ligamentum renoduodenale). The peritoneum also forms a
short mesentery that passes to the saccus dorsalis of the csecum and the
right dorsal colon.

THE PANCREAS.—The pancreas! is a lobulated gland of pinkish-
vellow or grey colour when fresh, but after death it quickly assumes a
dark grey or even greenish tint. In shape it is irregularly triangular,
with its base directed towards the right ; its weight is about 350 grammes
in a horse of average size. In general appearance the pancreas resembles
the salivary glands, but its lobules are more readily separated because of
the looseness of the interlobular connective tissue. The gland lies near
the vertebral column (opposite the sixteenth, seventeenth and eighteenth
thoracic vertebrae), ventral to the aorta and caudal venacava. Its cranial
border touches the celiac artery, while its caudal border is in contact
with the cranial mesenteric artery, and is notched by the root of the
mesentery.

The greater bulk of the gland lies to the right of the median plane,
where 1t forms a head (caput panereatis) related to the duodenum and
the right lateral lobe of the liver. The much smaller cauda pancreatis
is to the left, and in contact with the saccus cwecus of the stomach, the

! wds (pas (pan) ) [Gr.], all ; spdas (creas) [Gr.], flesh,
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basal part of the spleen, the left kidney and the terminal part of the
great colon. In general terms, the pancreas is placed between the liver
and stomach on the one hand, and the dorsal sac of the eseum and
right dorsal colon on the other.

The dorsal surface is largely covered by peritoneum, and is in con-
tact with a considerable area of the right kidney, the caudal vena cava,
the portal vein, the saccus cwecus of the stomach, the gastro-phrenic
ligament and the right lateral lobe and ecaudate process of the liver.
The ventral surface has only a limited peritoneal covering, which is
absent over the area that is adherent to the cecum and colon.

Piercing the pancreas from its ventral to its dorsal surface is a short
passage, the porfal ring (annulus portarum), for the portal vein,

The pancreas has two ducts, the larger of which, the pancreatic
duet (ductus pancreaticus), leaves the head of the gland, and immedi-
ately pierces the wall of the duodenum. When the time arrives to
examine the interior of the duodenum, it will be found that the pan-
creatic and bile duets open into a common diverticulum. The
accessory pancreatic duet (ductus pancreaticus accessorius) also leaves
the head of the gland to pierce the wall of the duodenum immediately.
At a later stage in the dissection its opening will be found opposite to
that of the main duct. Both ducts are of considerable size and thin-
walled, and they intercommunicate within the substance of the
gland.

The presence of two pancreatic ducts, and the termination of one of
them in common with the bile duet, can be accounted for by the mode
of development of the gland. The pancreas develops from dorsal and
ventral rudiments, The dorsal pauncreas springs from the duodenum
opposite the bile duct; while the ventral pancreas begins as two lateral
diverticula from the duodenal end of the bile duct. Some authorities
are of opinion that both ventral diverticula give origin to pancreatic
gland tissue, but others hold that only the right persists. In the horse,
the dorsal and ventral pancreas both retain their connection with the
gut ; and, consequently, in the adult there are two ducts opening into
the duodenum opposite each other, the ventral duct maintaining its
association with the bile duet.!

The double origin of the pancreas can also be adduced in explana-
tion of the occurrence of a portal ring, which is formed by the originally

! The varions domestic mammals afford interesting illustrations of the possible
persistence or disappearance of the dorsal and ventral pancreatic ducts. In the
horse (as stated above) and in the dog both ducts persist; in the ox and pig the
dorsal duct (opening into the duodenum independently) persists and the ventral
duet disappears ; and in the sheep the dorsal duct disappears and the ventral duet
{opening into the duodenum along with the bile duct) persists.
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independent dorsal and ventral glands approaching each other, and
finally fusing round the portal vein.

THE sPLEEN (Lien).—The spleen is a bluish-red or purple organ of tri-
angular outline, weighing about 1 kilogramme, and placed to the left of
the stomach, with the greater curvature of which it is closely related.
The base of the organ is truncated and dorsal (extremitas dorsalis), and
almost reaches the vertebral column, being insinuated between the
diaphragm and the left kidney. On it the kidney causes a slight con-
cavity (facies renalis) with a medial and dorsal aspect. In terms of the
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F16. 55.—Medial aspect of the spleen.

skeleton, the base of the spleen lies under the last three or four ribs.
The apex (extremitas ventralis) iz bluntly pointed and directed in a
ventral and cranial manner; but, being the mobile part of the organ,
varies somewhat in position with the movements of respiration and the
amount of distension of the stomach. During expiration it reaches the
ninth or tenth intercostal space, but during inspiration it may be pushed
backwards as far as the twelfth interspace.

Three definite surfaces of the spleen can be distinguished. The
lateral or parietal surface (facies parietalis) is smooth and convex, and
applied to the diaphragm and the dorsal part of the last two ribs. The
visceral surface (facies visceralis) is concave, and related to the small
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intestine, the small eolon, the omentum and (eommonly, but not always)
the left dorsal colon. The gastric surface (facies gastrica) is elongated,
narrow and concave, and lies cranial to the visceral surface, It is chiefly
related to the stomach, but may also be in contact with the tail of the
pancreas. Between the visceral and gastric surfaces 1s the hilus (halus
lienis), by which blood vessels, nerves and lymphatics enter and leave
the organ, and to which the gastro-splenic ligament is attached.

The eranial border (margo ecranialis), separating the gastric and
parietal surfaces, is thin and concave, in conformity with the curvature
of the organ as a whole. The ecaudal border (margo caundalis), between
the parietal and visceral surfaces, is not quite so thin, and is convex.
Its relative position is not constant, but in the majority of horses it
begins slightly caudal to the border of the last rib, and follows a line
2 or 3 centimetres dorsal to the union of the ribs with their
cartilages.

The spleen is connected with the stomach by the gastro-splenic
ligament, as was seen during the examination of the latter wviscus.
From the medial face of the spleen, close to its base, springs the
suspensory ligament (ligamentum suspensorium lienis), divisible into
a very elastic reno-splenic ligament (ligamentum renolienale), attached
to the kidney, and a phrenico-splenie ligament (ligamentum phreni-
colienale), connected with the left lumbar part of the diaphragm and
continuous with the gastro-phrenic and gastro-splenic ligaments.

Tae LivEr (Hepar)—The liver is the largest gland in the body,
weighing about 5 kilogrammes, and is placed in contact with the
diaphragm, the curves of which it follows closely. The direction of the
longest diameter of the organ is oblique; the right extremity being
dorsal and in contact with the right kidney, while the left extremity
lies opposite the junction of the seventh or eighth rib and its cartilage.
The greater bulk of the organ is to the right of the median plane of the
body.

The diaphragmatic surface (facies diaphragmatica) is convex, with
a dorsal and cranial aspect, and smooth except for a deep groove,
running in a ventral direction with a slight degree of obliquity towards
the left, and beginning at the dorsal border of the gland. The groove
lodges the caudal vena cava, and is known as the fosse venew cavee
Numerous hepatic veins open into the vena cava during its course
through the fosea, as may be seen if the vein be slit open.

The wisceral surface (facies visceralis), speaking generally, is
concave ; but ridges and projections are readily noted if the organ has
been well hardened before the abdomen was opened. An unhardened
liver, on the other hand, loses many of its characteristic features
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immediately the support of the surrounding organs is removed. On the
visceral surface, dorsal to the middle of the organ and immediately to
the right of the median plane of the body, there is an elongated
oblique depression, the porta (porta hepatis), by which the portal vein
the hepatic artery and nerves enter the liver, and the hepatic ducts and
lymphatic vessels leave it.

The dorsal border (margo dorsalis) is of varying thickness, and

Caudate process.

Renal impression. Hepato-renal ligament.

I Right triangular ligament.

V. portm.

Vena cava caudalis. -
A. hepatica propria. ~

Bile duct. .

: ~ (Esophageal impression.
it triangular ligament, ,
% .= k‘ -

Gastric impression. e

Left lateral lobe.
Fia. 56. —The visceral surface of the liver.

presents a number of features to which attention must be directed.
On the extreme right there is a depression caused by the right kidney
(impressio renalis). Immediately to the left of this is a notch produced
by the caudal vena cava as it crosses the edge of the liver to gain the
fossa on the diaphragmatic surface. Further to the left is a much
more definite noteh (impressio msophagea) with rounded edges that
accommodates the wsophagus as it approaches the cardia of the
stomach,

The right and left borders (margo dexter, margo sinister) are thin
and present no features of moment.

The ventral border (margo ventralis) is cut by two deep interlobar
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incisions (incisurme interlobares) that divide the organ into three lobes.
Between these incisions is a much shallower cleft, the wmbilical fissure,
in which the remains of the umbilical vein may be found.

Lobes of the liver (lobi hepatis)—The three lobes into which the
liver is divided are known as central, right lateral and left lateral.
The central lobe is the smallest. The left lateral lobe is next in point
of size and is simple in form. The right lateral lobe, while possessed
of the greatest bulk, is also distinguished by the presence of a ecwudafe
process (processus caudatus) on its visceral surface. The process 1s
three-sided and tapering. Its base springs from the main mass of the
right lateral lobe dorsal to and immediately to the right of the porta.
The pointed apex of the process is directed horizontally towards the
right, and generally reaches the border of the liver as a whole.

In a typical mammalian liver, such as that of the dog, a second or
omental process projects towards the left from that part of the right
lateral lobe that is dorsal to the porta. The horse differs from the rest
of the domestic mammals in that the omental process is absent.

Having recognised the subdivisions of the liver, the dissector should
endeavour to distinguish certain special impressions on the visceral
surface. This will be easy if the organ has been properly hardened
vin st

The best marked concavity has already been mentioned in con-
nection with the dorsal border of the gland. It is caused by the right
kidney (impressio renalis), and is bounded by the caudate process and
the most dorsal part of the right lateral lobe. The dorsal part of the
left lateral and central lobes carries a depression (impressio gastrica)
produced by the stomach., The exact extent of the concavity naturally
varies in accordance with the amount of gastric distension. A well-
marked curved groove crosses the right lateral lobe from the region of
the porta to the margin of the liver. This lodges the duodenum, and
hence is known as the duodenal impression (impressio duodenalis).
Ventral to the gastric and duodenal impressions is a transversely
elongated depression (impressio colica) produced by the dorsal
diaphragmatie flexure and right dorsal part of the colon. Immediately
ventral to the termination of the groove for the duodenum is an ill-
marked cacal impression (impressio cmcalis) associated with the dorsal
sac of the cacum,

Ligaments of the liver.—Inasmuch as the ligaments that hold the
liver in position are parts of the peritoneum, it follows that they are all
continuous with each other and not independent structures. To
appreciate this it is only necessary to follow the various peritoneal
lines of attachment. This is perhaps best done by beginning with the
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Jaleiform?® ligament (ligamentum faleiforme hepatis), a narrow, sickle-
shaped band, with a free dorsal edge, that begins on the ventral wall
of the abdomen mnear the umbilicus. From this point it may be
followed  forwards from the abdominal wall on to the diaphragm,
gradually inereasing in width, until it reaches the liver where its free
border disappears into the umbilical fissure. The free edge of the liga-
ment contains a feeble fibrous eord, the shrivelled remains of the umbilical
vein, generally known as the round ligament (ligamentum teres
hepatis). If the falciform ligament be traced up the diaphragmatic
surface of the liver, it will be found that the two layers of peritoneum
that compose it separate when the caudal vena cava is reached. The
layers diverge to right and left to become the right and left lamin= of
the covonary * ligament (ligamentum coronarium hepatis), which forms
a connection between the liver, in the neighbourhood of the vena
cava, and the immediately adjoining part of the diaphragm. An
offshoot from the coronary ligament crosses the edge of the liver at the
wsophageal notch and becomes continuous with the lesser omentum.

Laterally the coronary ligament is continuous with the right and
left triangular ligaments. The right triangulor ligament (ligamentum
triangulare dextrum) is a strong and very definite fold of peritoneum
connecting the edge of the right lateral lobe to the dorsal costal part of
the right half of the diaphragm. The left triangulor ligament (liga-
mentum triangulare sinistrum) in like manner attaches the left lateral
lobe to the tendinous part of the left half of the diaphragm. An
cffshoot from the right triangular lizament connects the caudal dorsal
border of the caudate process to the right kidney and the cacum, and
is distinguished as the hepato-renal ligament (ligamentum hepato-
renale).

The peritoneal connections of the liver with the stomach and the
duodenum have already been studied (pages 115 and 117).

Bile duet (Duetus choledochus *).—The absence of a gall-bladder in
the horse makes for greater simplicity in the arrangement of the ducts
whereby bile is conveyed from the liver to the intestine. The bile duct
is formed in the region of the porta by the union of two hepatic ducts—
one, the larger, from the left lateral and central lobes; the other from
the right lateral lobe. The single vessel so formed is about 5 em. in
length, and passes towards the right, between the two layers of the
hepato-duodenal ligament, to open into the duodenum, in common with
the pancreatic duct, about 13 to 15 cm. from the pylorus. The

U Falg [L.], a sickle ; forma [L.], form.
* Corona [L.], a crown ; coronarius [L.), encireling after the manner of a erown.
* xoi (chole) [Gr.], bile ; Séxeaar (dechesthai) [Gr.], to receive.
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termination of the duct will be examined along with the interior of the
duodenum,

What is here described as ductus choledochus is strictly speaking
equivalent to the ductus hepaticus and ductus choledochus of those
animals in which a gall-bladder is present. The ductus choledochus in
such animals is formed by the union of the hepatic duct and the cystic
duct (from the gall-bladder).
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Fi6. 57.— Diagram of the branches of the cwliac artery,

Dissection.—There should be little difficulty in finding the cwliac
artery dorsal to the pancreans, but the process 12 made 3]']“]].]3!‘ b}' forllow-
ing one of its branches, the splenic artery (running along the hilus of
the spleen), towards the aorta. In cleaning the branches of the coeliac
artery it will be found that they are surrounded by a network of nerves,
These should be preserved and their ganglionic connections determined.
The two msophageal nerve trunks, ventral and dorzal, should be secured
as they pass t.hmn?h the diaphragm in company with the wsophagus.
Various groups of lymph glands must also be preserved.

A. caLiacA.—The liver, spleen, pancreas, stomach and part of the
duodenum are supplied with blood by the ca:liac ! artery, which leaves -

! xoihla (coilia) [Gr.], belly,

-~y

=
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the ventral border of the aorta immediately this vessel has passed
through the diaphragm. The cwliac artery is scarcely more than 1 em.
in length, and divides into three branches—the left gastrie, splenic and
hepatic.

(1) A. gastrica sinistra.—The left gastric artery is the middle one
of the three vessels. It passes towards the cardia of the stomach, where
it ends by dividing into cranial and caudal branches. In addition, it
contributes an cesophageal branch and several twigs to the pancreas.
(i) Pancreatic branches (rami pancreatici) supply the middle part of
the gland. . (b) The @sophageal branch (ramus wsophageus) is some-
what variable in its origin. Instead of arising from the main stem of
the gastric, it may leave the caudal branch of this artery. In other
cases 1t leaves the splenic artery. Whatever its origin, it follows the
dorzal border of the wsophagus through the diaphragm into the thorax,
where it anastomoses with the ezophageal artery. (¢) The eranial branch
(ramus cranialis) of the left gastric artery crosses the lesser curvature of
the stomach to the right of the cardia, and is distributed over the
cranial surface of the organ. (d) The caudal branch (ramus caudalis)
passes to the right along the lesser curvature and ramifies on the caudal
surface of the stomach. Twigs from both the eranial and the caudal
branches establish numerous anastomoses with the right gastric and
short gastric arteries.

(2) A. lienalis.—The splenic artery passes towards the left, across
the saccus cecus of the stomach, and so gains the base of the spleen.
Running down the hilus to the apex of this organ, it becomes the left
gastro-epiploic artery. Its branches are:—(a) Pancreatic branches
(rami pancreatici) to the left extremity of the gland. (b) Numerous
splenic brameches (rami lienales) leave the splenic artery as it traverses
the hilus, and immediately sink into the substance of the spleen.
(¢) From the opposite (concave) border of the splenic numerous short
gastric arteries (aa, gastricee breves) arise and pass between the two
layers of the gastro-splenic ligament to reach the greater curvature of
the stomach. They anastomose with branches of the left gastric artery.
(d) On passing beyond the apex of the spleen the splenic becomes the
left gastro-epiploic® artery (a. gastreepiploica sinistra). This runs from
left to right between the two layers of the great omentum, supplies
numerous omental branches and several short gastrie arteries, and ends
by anastomosing with the right gastro-epiploic artery.

(3) A. hepatica.—The hepatic artery pursues an oblique course to
the right and ventralwards to reach the visceral surface of the liver,
where it divides into proper hepatic and gastro-duodenal arteries. The

1 ¢xizhoor (epiploon) [Gr.], the caul of the entrails = omentum [L.].
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following are its branches:—(a) Numerous pancreatic arieries (aa.

pancreatics),

(b) The wight gastric artery (a. gastrica dextra) passes
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Fia. 58 —Disseetion of female abdomen after removal of the intestines,
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lower part of the figure the peritoneum has not been removed.

under the pancreas in order to reach the pylorus,

It divides into

numerous branches, some of which follow the lesser curvature of the
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stomach and anastomose with the left gastric artery. Others carry
blood to the pylorus and the beginning of the duodenum, as well as to

V. colica media.
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Spleen, Lo
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Fie. 59.—Diagram of the portal vein and its tributaries.

the right extremity of the stomach. (¢) The proper hepatic artery (a.
hepatica propria) gains the porta of the liver and there divides into



128 TOPOGRAPHICAL ANATOMY OF THE

three main branches for the central and right and left lateral lobes.
(d) The gastro-duodenal wriery (a. gastroduodenalis) runs to the
beginning of the duodenum, where it divides into the »ight gastro-
epiploic and pancreatico-duodenal warterics. The first named (a,
gastraepiploica dextra) gains the greater curvature of the stomach by
passing between the pancreas and the stomach, and ends by anastomos-
ing with the left gastro-epiploic artery derived from the splenic. The
pancreatico-duodenal artery (a. pancreaticoduodenalis) soon divides into
pancreatic and duedenal branches. The former (ramus pancreaticus)
supplies the adjacent part of the pancreas. The duodenal branch
(ramus duodenalis) follows the border of the mesoduodenum and ends by
anastomosing with the first intestinal artery.

V. rorTE.—It is by way of the short but wide portal vein that the
blood is removed from the intestines (except the rectum), the stomach,
the pancreas and the spleen.  Or, in other words, the drainage area of
the portal vein is the same as the distribution area of the celiae, cranial
mesenteric and caudal mesenteric arteries, except that, instead of
draining the liver, the portal vein carries blood to this gland.

The portal vein is formed close to the stem of the eranial mesenterie
artery by the union of the cranial mesenteric, caudal mesenteric and
splenic veins. The two last named vessels frequently unite into a short
trunk before the cranial mesenteric joins them. Thus constituted, the
portal vein pursues a short course immediately ventral to the caudal vena
cava before it penetrates the portal ring of the pancreas. Once clear of
the pancreas, the vein passes to the porta of the liver between the two
layers of the gastro-hepatic ligament, and so, dividing into three main
branches, enters the liver in company with the hepatic artery and the
bile duct.

(1) V. mesenterica cranialis—The cranial mesenteric vein is a
fairly close companion of the artery of the same name. Its tributaries
are :—Highteen to twenty infestinal wveins; the ileo-cacal vein,
corresponding to the ileo-cmco-colic artery, except that there is no
tributary equivalent to the ventral colic artery ; the »ight colic vein,
beginning in branches in the wall of the left ventral and left dorsal
colon and draining also the right ventral and right dorsal parts of this
tube. The right colic vein is, therefore, mainly at any rate, equivalent
to the dorsal and ventral colic arteries.

A small vessel assists in the drainage of the right dorsal colon, and
is connected with the right colic vein on the one hand, and with either
the caudal mesenteric or the middle colie vein on the other.

(2) V. mesenteriea cawdalis.—The caudal mesenteric vein is formed
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by the union of the left colic and cranial heniorrhoidal vessels, and
receives the middle colic vein and possibly also the small vein that
assists in draining the right dorsal colon.

(3) V. lienalis.—This should rather be called the gastro-splenie
vein, since it helps materially to drain the wall of the stomach.
jeginning as the leff gastro-epiploic vein, it receives short gastric and
pancreatic tributaries corresponding to branches of the splenic artery.
[nto it also flows the coudal gastric vein.

Into the stem of the portal vein formed as indicated above the
following tributaries open:—{a) Pancreatic branches. (b)) The gastro-
duodenal vein, which begins as the right gastro-epiploic and receives
the pancreatico-duodenal. (¢) The cranial gastric vein, which drains
the cranial surface of the stomach, opens into the portal vein (or
possibly one of its three main divisions) at the porta of the liver.

Within the substance of the liver the portal vein behaves after the
manner of an artery, inasmuch as it divides and re-divides until
its smallest branches open into the sinusoids of the liver lobules.

The blood brought to the liver by the portal vein, as well as that
brought by the hepatic artery, flows away by the hepatic veins (vv.
hepaticae), the openings of which into the caudal vena have already been
noted in the examination of this large vessel as it lies in the fossa venae
cavee on the diaphragmatic surface of the liver.

Lymph glands are associated with each of the three branches of the
ceeliac artery. Gastric lymph glands (lymphoglandule gastrics) are
diffused and generally small. A group lies in the lesser curvature of
the stomach ; a small group is associated with the caudal gastric artery ;
a few lie on the saccus cmcus; two or three small glands are related to
the ventral aspect of the pylorus ; and a scattered chain of small glands
follows the gastro-epiploic arteries. Hepatic lymph glands (lympho-
glandule hepaticee) are assoclated with the portal vein and hepatic
artery in the neighbourhood of the porta of the liver. Splenic lymph
glands (lymphoglandul® lienales) lie along the hilus of the spleen in
association with the splenic vessels,

TruNcUs ®SOPHAGEUS VENTRALIS.—Within the thorax each vagus
nerve divides into a dorsal and a ventral branch. The two dorsal
branches unite to form the dorsal wsophageal trunk; the two ventral
branches in like manner form the ventral cesophageal trunk.

The ventral esophageal trunk, the smaller of the two, follows the
wesophagus through the diaphragm and divides into many small nerves
that form a plexus (plexus gastricus) over the cranial surface of the

stomach. The larger filaments of the plexus follow the lesser curvature
9
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to the pylorus and the commencement of the duodenum and the
pancreas. Some few filaments follow the bile duct to the liver and
unite with the hepatic plexus.

TRUNCUS (ESOPHAGEUS DORSALIS—The dorsal wesophageal trunk
receives the majority of its fibres from the right vagus nerve, and is
distributed over the caudal surface and saccus cwcus of the stomach.
Its filaments unite with those of the ventral trunk in the formation of
the gastric plexus. A strong nerve joins the celiaco-mesenteric ganglia
and the coeliac plexus.

(GANGLIA CELIACOMESENTERICA.—In the horse a large ganglion, on
each side of the ventral border of the aorta between the origins of the
celiae and cranial mesenteric arteries, represents the combined ceeliac
and cranial mesenteric ganglia. The right ganglion is entirely covered
on its ventral aspect by the vena cava; while the left ganglion is partly
covered by the left adrenal. The right and left ganglia are connected
with each other by a plexus of filaments that embraces the cranial
mesenteric artery.

As has just been stated, the dorsal wesophageal trunk is connected
with the ganglia, as are also the greater splanchnic nerves that, formed
in the thorax, gain the abdomen by crossing the edge of the diaphragm
ventral to the psoas minor muscle. :

Radiating from the ganglia are the ceeliac and cranial mesenteric
plexuses, with which hepatic, gastric, splenic, aortic and renal plexuses
are connected. The celiac plexus forms an intricate feltwork of fibres
with the ceeliaco-mesenteric ganglia as a centre. Conunected with it are
filaments from the vagus and splanchnic nerves, and from some of the
lumbar sympathetic ganglia. The hepatic, gastric, splenie, aortic and
renal plexuses are associated with the like-named arteries. A spermatic
plexus (or utero-ovarian plexus in the female), on each side of the body,
is formed by fibres derived from the aortic plexus and the caudal
mesenteric ganglion, and accompanies the spermatic (or utero-ovarian)
artery to the testis (or ovary and uterine cornu).

(GANGLION MESENTERICUM CAUDALE.—A relatively small unpaired
caudal mesenteric ganglion will be found close to the origin of the
caudal mesenteric artery. Two stout nerve cords connect this ganglion
with the celiaco-mesenteric ganglia. The caudal mesenteric piexus
radiates from the like-named ganglion, and is connected with the left
colic and cranial hemorrhoidal plexuses which accompany the vessels of
the same name. An infernal spermatic nerve (n. spermaticus internus)
leaves the caudal mesenteric ganglion and follows the internal spermatic
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artery to the spermatic cord and testis of the male, or the ovary, uterine
tube, and part of the uterus of the female.

Dissection —The stomach, duodenum, spleen and liver must now he
removed from the abdomen, and their structure studied as far as is
possible with the naked eye.

STRUCTURE OF THE STOMACH.—In common with the other parts of
the alimentary canal coutained within the abdomen, the wall of the
stomach is composed of tour layers—(1) an external serous tunic derived
from the peritoneum ; (2) a muscular tunic; (3) submucous tissue ; and
(4) a mucous lining.

The serous tunic is closely applied to the muscular tunic over the
greater part of the stomach. There is a very narrow strip uncovered
by it along the greater curvature where the greater omentum and the
gastro-splenic ligament are attached : and a wider area along the lesser
curvature and in association with the attachment of the gastro-phrenic
liganment. In the region of the lesser curvature the peritoneum is
notably strengthened by elastic tissue.

The muscular tissue is disposed in three strata. When the serous
investment of the stomach has been removed, longitudinal fibres, most
numerous along the curvatures but very sparse elsewhere except at the
antrum pylori, are exposed. There should be little difficulty in
determining that these fibres are continuous with the longitudinal
fibres of the esophagus and duodenum. A stratum of eircular fibres is
not readily defined over the left half of the stomach, where it is replaced
by oblique fibres, but can be distinguished easily over the right half of
the organ, where its thickness increases as the pylorus is approached.
At the pylorus itself the circular fibres are numerous and produce a
double sphincter (sphineter pylori). The circular fibres of the stomach
are to be looked upon as a continuation of the circular fibres of the
esophagus, and are clearly continnous with those of the duodenum.

The deepest fibres, oblique in direction, are best examined from
within after the mucous membrane has been studied and removed. If
possible the stomach should be turned outside in; but, if the preserva-
tive has rendered this impossible otherwise, it may be affected through
a small opening made along the greater curvature.

The mucous membrane of the stomach of the horse is remarkable, in
that it is divided into two parts, very different in character, which meet
at an abrupt uneven line, the margo plicatus. This line corresponds to
a shallow constriction that has already been noticed on the exterior.
The membrane to the left of the line is pale, dense and skin-like in
appearance. Indeed, it closely resembles the mucous lining of the
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asophagus, of which it may be regarded as an extension. Microscopic-
ally also it is like the wesophageal membrane, being without glands and
covered with stratified and squamous epithelinin, At the cardia the
mucous membrane forms numerous folds that, with the abrupt and
oblique manner in which the wsophagus enters the stomach, must
render the return of food from the stomach to the wesophagus a matter
of some difficulty. The lining to the right of the margo plicatus is soft
and generally much folded. It can be divided into a darker portion to
the left, the fundus region, and a somewhat paler pyloric part. These
two regions differ in the structure of the glands contained within them.
It is generally possible also to distinguish a narrow yellowish or greyish
zone immediately adjoining the margo plicatus. This is the cardiac
gland zone.

The mucous membrane should now be removed, the highly vascular
submucous tela noted, and the deepest layer of muscle exposed. The
deep muscular fibres are oblique in direction, and most plentiful about
the eardiac orifice, where they form an elongated loop, sometimes called
the sphincfer cardice. The oblique fibres, like the circular, are con-
tinuous with the circular fibres of the cesophagus.

INTERIOR OF THE DUODENUM.— The wall of the duodenum has the
same structure as that of the rest of the small intestine. The tube
should be slit open by an incision made along a line midway between
the two curvatures.

At a distance of from 13 to 15 em. from the pylorus, the mucous
membrane 1s considerably raised in the form of a tubular or saccular
diverticulwin duwodeni, opening into the duodenum by a conspicuouns
orifice. If a probe be passed along the pancreatic and bile ducts
towards the duodenum, it can be demonstrated that these end in the
diverticulum, and that, consequently, the secretion they carry finds its
way into the duodenum by a common exit from the diverticulum.

On the mucous membrane of the duodenal wall, opposite the diverti-
culum, is & much smaller papillary projection. On its summit 1s the
opening of the accessory pancreatic duct.

STRUCTURE OF THE LIVER.—Some features of the structure of the
liver may be determined without microscopic examination. If the
surface of a slice of the gland be examined, the presence of polyhedral
areas of varions size will be recognised. These are sections of the
hepatic lobules. In some animals, the pigl for example, the lobules are
clearly defined by a considerable quantity of interlobular connective
tissue. The healthy liver of the horse, however, contains only a small
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amount of interlobular tissue, with the result that the lobules are not
very sharply bounded, and the liver tissue is comparatively friable. In
certain pathological conditions, not uncommonly met with in old dissec-
tion-subjects, the interlobular septa are exaggerated.

Under the serous investment provided by the peritoneum, there is a
thin fibrous capsule that may be traced into the interior of the organ at
the porta. The various structures that enter or leave by the porta
(portal vein, hepatic artery, bile-duct, &c.) are thus provided with a
fibrous sheath that divides with the ramification of the vessels, &oc.
The sheath, as well as the capsule on the exterior, is continuous with
the interlobular septa.

(Esophapeal part of
mucous membrane,

L-Opening of wsophagus.

.. Margo plicatus.

Diverticulum duodeni.
" Sphincter pylori.

Glandular part of mucous
membrane,

Fic. 60.—Longitudinal section of the stomach,

STRUCTURE .OF THE SPLEEN.—Under the peritoneal covering of the
spleen there is a fibrous tunic, from which irregular branching trabeculo: !
proceed into the interior, where, by the union of their branches, they
produce the sponge-like framework of the organ. In the meshes of the
sponge 1s the splenic pulp, composed very largely of blood, and there-
fore resembling a blood-clot. Certain small, pale, rounded areas in the
pulp are the splenic corpuseles of Malpighi® consisting of rounded
masses of lymphoid tissue intimately associated with the wall of the

smaller branches of the splenic artery.
Dissection.—1If the subject is a female, those reproductive organs
that are contained within the abdomen must now be examined.

! Trabeeula, dim. of trabs [1.], a beam.
* Marcello Malpighi, an Italian anatomist, 1628-1694.
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The female reproductive organs consist of two ovaries, each with a
uterine tube, the uterus, the vagina, the uro-genital sinus or vestibule,
and the vulva and external genitalia. Of these, the vagina, vestibule
and vulva will be considered with the other contents of the pelvis.

TaE UTERUS.—Part of the uterus is contained within the pelvis
but by far the greater part of it is abdominal in pesition. The organ
consists of a single portion, the body (corpus uteri), in the form of a
short tube (18-20 em. in length), approximately in the middle line of the
cavity containing it, and two divergent cornua' (cornuna nteri). The
body of the uterus lies at the pelvic entrance, partly abdominal and
partly pelvic in situation, to the left of the pelvie flexure of the colon,
generally placed slightly oblique to the long axis of the abdomen so
that its eranial end, or fundus (fundus uteri), inclines towards the left.
The body is flattened dorso-ventrally, and consequently presents two
surfaces and two borders. To the latter the broad ligaments are attached.
The dorsal surface (facies dorsalis s. rectalis) is in contact with the
rectum, and possibly also with eoils of the small colon; while the
ventral face (facies ventralis s vesicalis) is related to the urinary
bladder, and, when the bladder is empty, to parts of the intestines
The caudal end of the body is connected with the vagina, is known as
the neek (cervix uteri), and is readily distinguishable from the rest of
the body on palpation by its greater solidity. When the interior of the
vagina is examined later, it will be observed that the neck of the uterus
intrudes for a distance into the vaginal eavity as the vaginal portion of
the uterus (portio vaginalis uteri).

The cornua of the uterus are divergent tubes from 20 to 25 cm.
long, entirely abdominal in position, and mainly related to the convolu-
tions of the small intestine and the small colon, but also in contact with
the ceeum and the left colon. The left cornu generally lies to the left
of the commencement of the left dorsal colon. Each cornu presents a
convex ventral free border (margo liber), and a concave dorsal margin
(margo mesometricus), to which the broad ligament is attached.

It will be noted that the uterine cornua are not closely fixed to the
abdominal wall, but are permitted a considerable amount of freedom as a
rvesult of the width of the broad ligament.

Suspending the uterus are two broad duplicatures of peritoneum, the
browd ligaments (ligamenta lata uteri), reflected from the dorsal wall of
the abdomen and pelvis caudal to the level of the third or fourth lumbar
vertebra. The line of attachment of the broad ligaments to the body
wall is from 5 to 8 cm. from the median plane in the lumbar region,

L Cornu [L.], & horn.
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but gradually approaches this plane as the pelvis is reached. The
ligaments are broadest about the junction of the uterine cornua and
body, narrowing from this point in both directions, but most markedly
towards the caudal end. They contain a considerable amount of non-

. UEsophageal hiatus of diaphragm.
Aorta, W l! L A, coeliaca.
L} | r AL b i

Right crus of diaphragm.

Left crus of diaphragm.
/

M. paocas minor,
£ A, mesenterica cranialis.
’ ¥

/ Left adrenal.
[

Right adrenal.

A. ovarica dextra.
M. psoas minor. 1

Right kidney. .
: o R

Right ureter. L

M. psoas major. % .3 'yamgs ol

|" ._ _— o

Last thoracic nerve., g™ X b
5 Led .‘r__a- i

M. psoas major.
¢ Left kidney.

, Last rib.
]

T V. ovarica sinistra.

-~ A, ovarica sinistra.
e A, rln':cstqtqﬁca caudalis.
%ﬁﬁ’ﬁ “A. eolica sinistra.

.;.4' Zi=" Left ovary.

,. "/ ¢ - A, hemorrhoidalis cranialis.
N. iliochypogastricus. 7 B

V. ovarica dextra.” AN ; Right ovary.
[. cutaneus femoris lateralis..” | -

'-; }/ Fimbrie tube utering.
‘> Right uterine tube.
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. circumflexa ilium profunda.” - AV
Vena cava caudalis. '
.l

M. spermaticus externus.

5 f ™ Small colon.
A. uterina media. / /48

- e o : b =

A. uterina cranialis.r |/ Ir*f 'f
Ramus ovaricus of a. ovarica.; '
* Right cornu of uterus.

Fia. 61.—The abdominal urinary and reproductive organs of the female.

striated muscular tissue, continuous with the musculature of the uterus,
and form a means whereby vessels and nerves reach the uterus, uterine
tubes and ovaries. )

The broad ligaments assist in bounding a peritoneal pouch, the
recto-uterine  excavalion (excavatio rectouterina), containing the
termination of the small colon and the commencement of the rectum.
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On the lateral surface of each ligament is a long irregular fold known
as the round ligament of the uterus (ligamentum teres uteri), which
extends from near the level of the eranial end of the uterine cornu to
the vicinity of the abdominal ring of the inguinal canal. The round
ligament contains muscular tissue, and is the homologue of the guber-
naculum testis of the male.

It is important to note that in its association the broad ligament iz
not confined to the uterus, but is also connected with the uterine tube
and ovary. The terms mesometrivm,! mesosalpine® and mesovariun
are applied to the parts of the ligament connected with the uterus,
uterine tube and ovary respectively.

The examination of the structure and interior of the uterus should
be postponed until the interior of the vagina can be exposed at the
same time. This will be done 1n connection with the examination of
the pelvic viscera.

THE Ovaries (Uvara)
loosely suspended from the lumbar region of the abdominal cavity, their
position is liable to some amount of variation, dependent upon the
movement and degree of distension of the intestinal mass, Expressed
in general terms, however, it may be said that they lie midway between

Seeing that the ovaries are somewhat

the last rib and the coxal tuber of the ilium, at a distance of some 6 to
8 cm. from the median plane of the body. The size and weight of each
organ is variable, but the average weight may be stated as about 75
grammes. They are largest in the young animal.

Each ovary is bean-shaped with a convex border (margo meso-
varicus), looking in a dorsal and ecranial direction?® to which the
mesovarinm or suspensory ligament (ligamentum suspensorium ovarii)
is attached. Nerves and blood vessels enter the ovary at the hilus, a
narrow area on the dorsal border between the two layers of the
suspensory ligament. A fold of peritoneum that can be traced to the
last rib passes from the suspensory ligament in a lateral and slightly
eranial direction. The opposite border, ventral and eandal in aspect
is free (margo liber) and is characterised in the mare by the presence of
a narrow depression, the ovulation fossa. It is worthy of remark that
an ovulation fossa is peculiar to the mare among domestic animals in its

! uéros (mesos) [Gr.], middle ; wérpa (metra) [Gr.], the uterns,

2 péaos (mesos) [Gr.], middle ; edimeyd (salpinx) [Ge.], tube.

¥ This applies to the organ when it hangs freely in an abdomen from which the
other viscera have been removed, In the living animal the pressure of the intestinal
mass deflects the ovary so that its borders may be medial and lateral in aspeet, and
its surfaces dorsal and ventral.
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oceurrence ; its produetion is post-natal in time. It is known that the
ovary of the new-born agrees in confirmation with the usual mammalian
type, and is ovoid in shape with both its borders convex. During the
first year of extra-uterine life the extremities of the ovary bend towards
each other, and thus the ovulation fossa is produced.

The two ends of the ovary are rounded and free. The cranial end
(extremitas tubaria) is related to the fimbriated extremity of the uterine
tube of Fallopius, while the ligament of the ovary connects the candal

A, pvarea.

Broad higament,
V. uterina media,
A, uterina media. !

Rladiclles of v. ovarica.

T e

SUSpPensory
ligament.

Right ovary.

Ostium abdominale
3 . tubae uterim:e.

\ Uterine tube.
* Proper ligament of ovary.

Entrance to ovarian bursa.
Mesosalpin.

Ostium uterinum tubee.
Cornu of uterus,
Round hgament of uterus.
Firs. 62.—The right ovary, uterine tube, &e.
end (extremitas uterina) with the cornu of the uterus. The medial and
lateral surfaces are convex, smooth and free,

The suspensory ligament or mesovarium is a double fold of
peritoneum, about 10 cm. broad, with a free cranial border. In a
candal direction it is continuous with the mesometrium. Its dorsal
edge splits to become continuous with the peritoneum covering the
lumbar muscles.

The proper ligament of the ovary (ligamentum ovarii proprium) is
a strong peritoneal band containing muscle and connecting the ovary,
caudal to the ovulation fossa, with the extremity of the uterine
cornu.
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If a section be made through the ovary of a young animal numerous
vesicular cavities, the Graufian® follicles (folliculi cophori vesiculosi),
varying in size and containing fluid (liquor follienli), will be found scattered
throughout the stroma of the organ. The largest, and most mature,

1 = Mesovarium.
2 = Suspensory ligament.

3 = Area of ovary covered
by peritoneum.

4 = Ostium abdominale
tibae.

5 = Area of ovary covered
by germinal epi-
thelium.

6= Uterine tube.

7 = Ligamentum  ovari
proprium.

Fia. 83.—Diagrams to illustrate the development of the ovulation fossa,

follicles are close to the surface from which they not infrequently pro-

ject slightly.  Pathological cysts, commonly present in the ovaries of

old mares, must not be mistaken for Graafian follicles. When a follicle

ruptures to permit the escape of the contained ovum, its cavity becomes
! Reinhart de Graaf, a Dutch physician and anatomist, 1641-1673.
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obliterated by the formation of a yellow body, the corpus lutewm. The
superficial part of the ovary of the mare is more vascular than the rest :
in this respect there is a departure from the usual mammalian arrange-
ment in which the most vascular part of the organ (zona vasculosa) is
most deep seated, while the superficial stratum (zona parenchymatosa)
contains the ovarian follicles,

THE UTERINE TUBE—The uterine tube (of Fallopius) affords a
means by which the ova pass from the ovary to the uterus, though there
is no anatomical continuity between the tube and the gonad. Each tube
is from 25t030 cm. long and pursues a very wavy course, especially in
that part of 1t that is in the neighbourhood of the ovary. The first part
of the tube, the ampulle! is relatively wide, but the diameter
diminishes in that portion, the isthmus, which approaches the uterus,
Here, too, the tube becomes straighter. The cranial or ovarian end
possesses an ostiwm = abdominale tube that is in direct communieation
with the peritoneal cavity. The peritoneal cavity of the female, there-
fore, differs from serous cavities in general, inasmuch as it communicates
(indirectly) with the exterior. The margin of the abdominal ostium 1s
fringed with irregular processes, the fimbrio: ® tubw, a few of which, the
ovarian fimbrice (fimbrim ovarice), aré attached to the cranial lip
of the ovulation fossa of the ovary. That portion of the tube formed by
the fimbri® is generally designated the tnfundibuluwm,! from its shape.

The uterine end of the tube (pars uterina tubm) projects into the
cavity of the cornu as a small, firm papilla, on the summit of which is the
small uterine ostivwm (ostinum uterinum tubge).

The uterine tube is included within a double peritoneal fold, the
mesosalpine, connected with the lateral face of the broad ligament.
The mesosalpinx and the proper ligament of the ovary bound a long
slit-like opening, ventral in aspect, which leads into the cvarian bursa
(bursa ovaril), into which the lateral surface of the ovary projects.

In young animals a blind, coiled tube, the parcophoron,” may
generally be found in the mesosalpinx between the free border of the
ovary and the uterine tube. This is the remains of the embryonic
mesonephros.

If the dissection-subject is a male, the distribution of the con-

! Ampulla [L.], a globular vessel, a flask.

Ostinvm, dim. of oz [L.], 2 mouth or orifice, any kind of entrance or exit.

3 Fimbrie (pl. only) [L.], a border, edge, or fringe.

Infundibulum [L.}, & funnel.

wdpa (para) [Gr.], near, about; wegdpes (cophoros) [Gr. ér (oon), egg +
¢épear (pherein), to bear], the ovary.

LEl

L=
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stituents of the spermatic cord from the abdeminal ring of the inguinal
canal should be noted. The ductus deferens, enclosed in a fold of
peritoneum of increasing width, at once turns into the pelvis, where it
will be found crossing the dorsal surface of the urinary bladder obliquely
as it approaches the median plane of the body. The internal spermatic
vessels, enclosed in a small and wvariable peritoneal fold, proceed
towards the vertebral column.

Tue KipNEYs (Renes).—The kidneys are placed against the dorsal
wall of the abdomen and are embedded in loose areolar tissue generally
containing a considerable quantity of fat. In cleaning away the fat,
care must be taken not to injure the ureters and the adrenal glands.

Vena cava caudalis. Liver.
Aorta. ;

A. renalis. i
Diaphragm.

Spleen.

L]
M. psoas minor.

V. renalis,
Left ureter.

M. psoas major. i
M. psoas minor.

Fiu. 64.—Outline of the dorsal surface of the kidneys, to show the relative
position, shape and relations of the two organs.

The two kidneys differ in position, size, form and relations. The
right kidney is more cranial than the left, and, in terms of the skeleton,
extends from the level of the transverse process of the first lumbar
vertebra to the interspace between the sixteenth and fifteenth ribs,
The cranial end of the left kidoey lies under the eighteenth rib (or
sometimes the seventeenth interspace), while its eaudal end reaches the
level of the transverse process of the third lumbar vertebra.

The right kidney (about 700 grammes in weight) is generally larger
than the left (about 680 grammes).

The difference in the shape of the two organs is sometimes very
striking. The right kidney is broader than it is long, and has an
outline that may be likened to that of the heart on a playing-card.
The left kidney, on the other hand, is shaped like an elongated bean,
and is longer than it is broad. Though this may be regarded as the
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typical shape of the kidneys, there are often deviations from the type.
With no great infrequency the right gland may be nearly or quite as
elongated as the left, and the left may sometimes have a form
simulating that of the right.

The dorsal surface (facies dorsalis) of the right kidney is convex and
in contact with the diaphragm and the psoas muscles in about equal
proportion. The corresponding surface of the left kidney has only a
small area of contact with the diaphragm, most of it being related to
the psoas muscles. (Consequently, the surface is crossed longitudinally
by a low ridge, produced by the shallow groove between the major and
minor psoas muscles, separating two gentle slopes caunsed by contact
with these muscles,

Right adrenal.
Pancreas. 1' Yena cava caudalis.
I
| | Aorta.
|

Liver.
: ]
[

[.eft adrenal.

U
1
|
| y Panereas.

Duodenum.

Caeum. A. renalis. -

V. renalis,
Left ureter.-”

! Small colon.
Duodenum.

Fig. 63.—0utline of the ventral surface of the kidneys, to show the relative
position, shape and relations of the two organs.

The ventral surface (facies ventralis) may be convex in both organs,
but most frequently that of the right kidney is flattened or even slightly
hollowed. The relations of the surface are naturally different in the two
organs. The right kidney is in contact with the liver, pancreas, dorsal
sac of the cmcum, and possibly also the duodenum; and is covered by
peritoneum along a narrow lateral area only. Nearly the whole of the
ventral surface of the left kidney has a peritoneal covering, and it is
related to some of the coils of the small intestine and small colon, and
(possibly) the left end of the pancreas.

The rounded cranial end (extremitas cranialig) of the right kidney
is received into the impressio renalis of the liver ; while the correspond-
ing end of the left gland is generally in contact with the tail of the
pancreas, but may touch the stomach if this organ is distended.

The flattened caudal end (extremitas caudalis) of the right kidney
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is in contact with the second flexure of the duodenum and the dorsal
sac of the csecum. The caudal end of the left kidney—broader and
blunter than the cranial extremity—is related to various coils of the
intestinal mass,

The medial border (margo medialis) of both glands is indented by
the hilus. This border of the right kidney is related to the caudal vena
cava, the right adrenal gland and the right ureter. The left kidney
is medially related to the abdominal aorta, the left adrenal and the
left ureter.

The lateral border (margo lateralis) of both kidneys is divisible into
two parts, meeting at an angle that, becanse of the triangular con-
formation of the organ as a whole, is much more distinet and acute in
the right gland. The lateral border of the right kidney is followed by
the duodenum ; while the corresponding border of the left gland is in
contact with the spleen and the small colon.

The renal hilus?® (hilus renalis) is a sharp indentation on the medial
border of the kidney and affords entrance and exit for blood vessels,
nerves, lymphatics and the ureter. Of the three main structures
connected therewith the renal artery is the most ventral, the renal vein
most dorsal, and the ureter intermediate in position. It should be
noted that, though branches of the renal artery enter at the hilus, others
pierce the capsule of the gland at various points on the ventral surface.

1f the lips bounding the hilus be separated, a cavity of some extent
and depth, the renal sinus® (sinus renalis), will be disclosed. The
most important object contained within the sinus is the funnel-like
commencement of the ureter.

Interior of the kidney—The surface of the kidney is covered by a
strong fibrous capsule that can readily be stripped oft except where it is
continuous with the sheaths of the various structures entering the
organ at or in the neighbourhood of the hilus.

A horizontal section of the kidney should be made by entering the
knife at the lateral border and carrying it to the hilus, When this has
been done, the cut surface will reveal the presence of two distinet
portions of kidney tissue. The cortical substance, which is towards the
exterior, is reddish-brown in colour and granular in texture; whereas
the medullary substance is pale and striated. In the dark boundary
zone between the two substances the cut ends of numerous large
vessels should be noted. These indicate the former limits of the
primitive lobes, readily recognisable in the fetal organ, of which the
kidney is composed.

! Hilum (whence nihilum and nahil, nothing) [L.], a small part, a trifle,
¢ Sinus [L.], a bay, hollow, cavity.
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The innermost zone of the medullary substance is often the palest
part of the section, and forms a curved ridge, the common renal
papilla’ (papilla renalis communis), ranning longitudinally to the long
axis of the kidney and projecting into a cavity known as the renal
pelvis (pelvis renalis). In conformity with the shape of the kidney as
a whole, the pelvis is elongated and crescentic, each horn of the
crescent being abruptly curved to form a terminal recess (recessus
terminalis). In the concavity of the crescent is the funnel-shaped
portion of the pelvis (recessus medius), from which the ureter arises,

The wrefer? a tube about 7 or 8 mm. wide and some 65 to 70 em.
long, leaves the central part (middle recess) of the renal pelvis, passes
through the renal sinus, and appears at the renal hilus. From the
hilus the duct runs backwards between the psoas minor muscle and the
peritoneum (in the subperitoneal tissue) and enters the pelvis to end
by obliquely piercing the dorsal wall of the urinary bladder. It may,
therefore, be divided into an abdominal part (pars abdominalis) and a
pelvic part (pars pelvina). Before the pelvis is reached, the ureter
crosses the ventral border of the deep circumflex ihac and external iliac
arteries : the internal spermatic artery crosses the ventral border of the
ureter, At the entrance to the pelvis, the ureter of the male crosses
the dorsal surface of the ductus deferens, and from this point is
assoclated with the wrogenital jfold (plica urogenitalis) of the peri-
toneum. In the female the greater part of the tube is enclosed in the
dorsal edge of the broad ligament of the uterus.

The right and left ureters have the caudal vena cava and the aorta
respectively on their medial aspeet, though they do not as a rule touch
these vessels.

The terminal part of the ureter runs for 3 or 4 cm. between the
musecular tunic and the mucous lining of the bladder before opening
into this sac. As will be determined when the interior of the urinary
bladder is examined in a later dissection, the peculiar mode of termi-
nation of the ureter results in a valve-like closure of the tube against
the backward passage of urine into it from the bladder, but normally

no obstacle iz offered to the How of urine from the ureter into the
bladder,

ADRENAL GLANDS (Glandul® suprarenales)—The adrenals or supra-
renal glands are two elongated, irregularly triangular bodies placed on

! In a typical mammalian kidney the organ is divizible into renal pyramids
with bases directed towards the surface. The apices of the pyramids form papille
that project into the renal pelvis. In the horse the pyramids are indistinet and
their papille are fused together into a ridge or crest, the common renal papille.

? Ureter [L.], ebpnrip (oureter) [Gr.], urinary canal.
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the medial border of the kidneys, generally eranial to the hilus. The
right gland lies along the lateral border of the caudal vena cava, the left
having a similar relation to the aorta. The right gland is usually more
prismatic in form than the left.

Section of the adrenals reveals a thin fibrous capsule on the exterior
enclosing a parenchyma, in which two parts can be readily distinguished.
A paler, reddish-brown cortical substance lies immediately underneath
the capsule, and a darker, more vascular, and somewhat softer medullary
substance occupies a considerable area in the centre of the gland. In
the medullary substance it is not difficult to recognise venous spaces
with the naked eye.

The adrenals belong to the group of structures known as the duct-
less glands, or, according to more modern nomenclature, endocrine
organs ; and their secretion is poured into the bloed stream. A material
known as adrenalin is elaborated by the cells composing the medullary
substance.

The developmental history of the adrenals is of interest. The
cortical substance is derived from the same cells as is the endothelium
of the peritoneum. The medullary substance, on the other hand, is
apparently developed from the neural crest of the embryonic spinal
cord, which also gives origin to the ganglia on the dorsal roots of spinal
nerves and the ganglia of the sympathetic nervous system.

Benal lymph glonds (Lymphoglandul® renales).— A small group of
lymph glands ecan generally be demonstrated about the hilus of the
kidney.

Dissection.—With great care remove the fat that lies dorsal to the
kidneys and about the aorta as it passes through the diaphragm. The
greater and lesser splanchnic nerves are to be songht as they bend round

the dorsal border of the diaphragm lateral to the so-called crura of this
muscle.

N. sPLANCHNICUS MAJOR.—The greater splanchnic' nerve arises
from the sympathetic ganglia within the thorax from the sixth or
seventh to the fourteenth or fifteenth inclusive, and enters the abdomen
by curving round the dorsal border of the diaphragm (lumbo-costal arch)
in relation to the lateral border of the psoas minor muscle. It ends by
joining the ceeliaco-mesenteric ganglion. Close to its termination a
small splanchnic ganglion is occasionally developed on the nerve,
From both the nerve and the ganglion small filaments pass to the
wsophagus, aorta and vertebr.

N. SPLANCHNICUS MINOR.—The lesser splanchnic nerve is formed

1 arhayyricds (splanchnicos) [Gr. ], pertaining to the viscera,
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by rootlets from the last two or three thoracic sympathetic ganglia. It
enters the abdomen by crossing the lumbo-costal arch in company with
the greater nerve, and ends by joining the nerve plexus about the hilus

of the kidney.

THE DIAPHRAGM (Diaphragms).—The diaphragm?! forms a dome-
shaped, muscular and tendinous partition between the cavities of the
thorax and abdomen. Viewed from the abdominal side, it is concave in
all directions, and largely covered by peritoneum. The thoracic surface
is correspondingly convex, and is invested by the pleurm. The parti-
tion, as a whole, has a marked slope in a ventral and cranial direction
from the sixteenth or seventeenth thoracic vertebra to the base of the
xiphoid process of the sternum, The vertex of the dome of the diaphragm
occurs (during expiration) on a level with the seventh rib about the
junction of the dorsal and middle thirds of the vertical diameter of the
thoracic cavity.

The diaphragm may be described as consisting of a tendinous centre
around which are grouped lumbar, costal and sternal museular portions.

Centrum tendinewm.—The tendinous centre is scarcely more than
2 mm. in thickness, and consequently the abdominal and thoracic
viscera in contact with its two surfaces are very close to each other. In
outline the tendinous centre resembles the conventional heart of play-
iug-cr{rdn, with the truncated and indented base dorsal in pn:sil.itj}ll_ The
tendinons fibres forming the centre are chiefly radiate in disposition ;
but there are also interlacing fibres, especially noticeable about the
opening for the caudal vena cava.

Pars lumbalis.—The lumbar part of the diaphragm consists of two
strong muscular ¢rure (crura diaphragmatis), of which the right is by
far the larger and stronger. The right crus arises by a flattened tendon
from the ventral longitudinal ligament on the bodies of the first four
(possibly five) lumbar and the last thoracic vertebrw. The museular
fibres succeeding the tendon run in a ventral and eranial direction, in
the middle line of the body, to end diverging in the tendinous centre.
A slit-like opening, through which the esophagus passes, separates the
fibres into two unequal bundles.

The slenderer left crus is separated from the right by an opening
occupied by the aorta. Its fleshy fibres continue a tendon that is
attached to the ventral longitudinal ligament on the bodies of the first
two lumbar vertebrse, They terminate in the tendinous centre after a
course to the left of the median plane. Some of the fibres of the two
crura intermingle ventral to the opening for the aorta.

! &id (dia) [Gr.], across ; ¢pdypa (phragma) [Gr.], a wall. A partition wall.
10
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Pars costalis.—The converging fibres that compose the costal part
of the diaphragm arise by digitations from the last eleven ribs, the
digitations being closely related to the costal attachment of the trans-
verse abdominal muscle. The origin of the diaphragm from the eighth,
ninth and tenth ribs is at the junetion of the bone and the cartilage,
and from the cartilage itself The origin from the succeeding ribs is
from the rib-boue at a gradually increasing distance from the cartilage,
so that on the last rib the attachment is 10 em. or more from the
ventral end.  From this it is evident that the diaphragm is not attached
to the actual margin of the costal arch, but to a line within it. The
costal fibres are lost at the edge of the tendinous centre.

Between the crura and the attachment of the pars costalis to the
last rib there is an unattached border that crosses the ventral surface of
the psoas muscles, and is known as the lumbo-costal arch (arcus lumbo-
costalis). The thoracic and abdominal cavities are here separated only
by the pleure and the peritoneum and a certain amount of loose
connective tissue,

Pars sternalis —The sternal part, directly continuous with the pars
costalis, is small and consists of muscular fibres taking origin from the
dorsal surface of the xiphoid process of the sternum.

Openings in the diaphragn.—There are numerons openings in the
diaphragm, but most of them are of small size and of not more than
minor importance. Three openings, however, are of moment—(1) the
aortic hiatus® (hiatus aorticus) occurs between the two crura immedi-
ately ventral to the vertebral column. Through it pass the aorta, the
vena azygos and the commencement of the thoracic duct. (2) The
@sophageal hiatus (hiatus wsophageus) is a slit-like opening in the
right erus close to its mergence into the tendinous centre. It transmits
the csophagus, the wsophageal nerve-trunks of the vagus and the
cesophageal branch of the left gastric artery. (3) The caval foramen®
(foramen ven: cavie) is a large opening in the tendinous centre a short
distance to the right of the median plane, and about the junection of the
dorsal and middle thirds of the vertical diameter of the thoracic cavity,
that is, near the vertex of the diaphragmatic dome. Through it passes
the caudal vena cava on its way from the abdomen to the heart. It
will be observed that the large diaphragmatic veins open into the vena
cava as it 1s passing through the foramen.

Aorra ABDOMINALIS,—The abdominal part of the aorta extends
from the aortic hiatus of the diaphragm to the fifth lumbar vertebra,

! Hiatus [L.], a gap, opening, cleft.
* Foramen [L.], an opening, hole.
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where it ends by dividing into four large vessels, the right and left
hypogastric and the right and left external iliac arteries.

The aorta is not in the median plane, but inclines to the left except
at its termination. Lying to the right of the vessel is at first the right
crus of the diaphragm and then the caudal vena cava; and, on a level
with the first lumbar vertebra, between the aorta and the right crus of
the diaphragm, there is the thin-walled cisterna chyli, in which the
thoracie duet has its origin, as well as the beginning of the vena azygos.
The cisterna must be carefully preserved during the removal of the
fibrous tissue and fat from around the aorta where it enters the
abdomen. A number of lymph glands (lymphoglandula: lumbales) will
be observed arranged in an irregular chain along both sides of the aorta.

To the left of the aorta are the left adrenal gland, the left kidney
and the left ureter; but the ureter is not usually in actnal contact with
the artery.

Dorsally the aorta is related to the bodies of the lumbar vertebra
(ventral longitudinal ligament) and the left psoas minor musele.
Ventrally it is covered by a plexus of sympathetic nerves,

The branches of the abdominal aorta may be divided into two
groups, according as they are paired or single, as follows:—

Paired. Single.
Renal arteries. Ceeliac artery.
Internal spermatic arteries. Cranial mesenteric artery.
Lumbar arteries. Caudal mesenteric artery.
External iliac arteries. Middle sacral artery.

Hypogastric arteries.
The cweliae, cranial mesenteric and candal mesenteric arteries have
already been examined (pages 109 and 124).

AA. RENALES.—The renal arteries are short but large relative to the
size of the organs to which they carry blood. They leave the aorta at
a right angle about the level of the origin of the cranial mesenteric
artery; but the origin of the right artery is nearly always slightly
cranial to that of the left. The right artery, further, is longer than the
left, and crosses somewhat obliquely the dorsal surface of the caudal
vena cava. In the region of the hilus of the kidney each artery divides
into a variable number of branches (six to eight), some of which enter
the hilus, while the rest disappear into the ventral surface of the kidney.

Small branches are distributed to the adrenals, ureters, renal lymph
glands and the adipose tissue about the kidney.

AA. SPERMATICE INTERNE—Speaking generally, the internal sper-
matic arteries leave the aorta about the origin of the caudal mesenteric
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artery, but variations are so frequent as to make impossible the enuncia-

tion of a strict rule.

Vena cava caudalis.

M. psoas minor.

1
|
Hight ureter. I I.
1

A. saeralis media. :
A. hypogastrica. i

N. cutaneus femoris lateralis. | ||L

A. pudenda interna, |y
A. umbilicalis. | ‘ll
\

M. psoas major, '. 1 ||II
Gy

M. femoralis.

N. obturatorius,

Within a fold of peritoneum which also contains

Aorta.
Left ureter.

N, genitofemoralis.
A. ovarica.
i AL circumflexa ilium profunda.

[}
[}

: | A, uterina media
]
]

i
1
1

k|

! # IF
oW i Left ovary,
N

Oz

A, femoralis.

1
i

I ; :
! Broad hgament.
Body of uterus in section,

Urinary hladder.

i ———

M. sartorius.

M. iliopsoas.

Fra. 66.—Dissection of the sublumbar region and entrance to the pelvis (female),

the corresponding vein, each small vessel follows an oblique course to
the abdominal ring of the inguinal canal, which it enters to form one of
the constituents of the spermatic cord.

Left cornu of uterus.
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The corresponding arteries of the female (aa. ovaricse) are shorter
and much larger, run between the two layers of the broad ligament, and
divide into two branches. The tortuous ramus owvaricus terminates in
the ovary. The ramus uferinus becomes the cranial uterine artery,
inasmuch as it ramifies along the concave border of the uterine eornu.

AA. LUMBALES.—The lumbar arteries arise in pairs from the dorsal
side of the aorta. In all there are six pairs, but the last arises from
either the hypogastric or the lateral sacral artery and not directly from
the aorta. Each artery disappears almost at once under the psoas
muscles and therefore cannot be followed at present. Later it will be
seen that the first lumbar artery passes between the transverse processes
of the first and second lumbar vertebr : the sixth passes between the
sixth lumbar and the first sacral vertebram.

A. 1L1aca EXTERNA.—The external iliac artery leaves the abdominal
aorta at the fifth lumbar vertebra. From its origin it pursues a curved
course, cloge to the brim of the pelvis, under peritoneum and fascia, to
the pecten of the pubis, where it enters the thigh as the femoral artery.
Lateral and somewhat cranial to the artery are the psoas minor and
ilio-psoas muscles; while lateral and caudal to it are the common iliac
and external iliac veins.

The following are the branches of the external iliac artery :—

(1) A. cireumflexa ilium profunda.—It is well to remember that,
on one or both sides of the body, the deep cirenmflex iliac artery may
arise directly from the aorta. Generally, however, it leaves the external
iliac close to the origin of this vessel from the aorta. Whatever its
source, the deep circumflex artery runs in a lateral direction at right angles
to the long axis of the body between the peritoneum and the psoas
minor and major muscles, accompanied by a vein on each side. At the
lateral border of the psoas major it divides into two branches,
The cranial branch has already been encountered between the internal
obligue and transverse muscles of the abdominal wall. The caudal
branch pierces the oblique abdominal museles to appear underneath the
m. tensor faseiw latw close to the coxal tuber of the ilium. Its sub-
sequent course beneath this muscle is examined during the dissection
of the pelvie limb.

(2) A. spermatica externa.—The external spermatic artery is a
small vessel with a very variable origin. It may arise from the deep
circumflex iliac artery or even from the hypogastrie, instead of from the
external iliac. In the male it follows the caudal border of the cremaster
muscle down the inguinal canal, and terminates in the spermatic cord
and vaginal tunic. In the female the vessel is larger and may be called
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the mdddle uterine artery (a. uterina media), which gains the cornu and
part of the body of the uterus by passing, in a tortuous fashion, between
the two layers of the broad ligament. The middle uterine artery
anastomoses with the uterine branch (eranial uterine artery) of the
ovarian artery,

(8) Truncus pudendepigastricus.—The pudendo-epigastric trunk
is generally described as arising just as the exterval iliac is about
to become the femoral artery, but not infrequently its point of origin
is distal to the peeten of the pubis, that is, distal to the level at which
the external iliac artery is arbitrarily considered to end. The most
common arrangement is for the trunk to leave the parent vessel along
with the deep femoral; that is to say, a short, thick vessel forms
a common artery of origin and divides into the deep femoral and
pudendo-epigastric trunk. The trunk follows a very short course
round the caudal border of the inguinal ligament (of Poupart) and ends
under the peritoneum by dividing into the external pudendal and caudal
epigastric arteries, both of which have already been dissected (pages 76
and 853).

Two groups of lymph glands should be recognised at the present
stage of the dissection. The medial iliac glands (lymphoglandule
iliace: mediales) form a considerable group about the origin of the
external iliac artery. The luferal iliae glands (lymphoglandule
iliaca laterales) are few and small, and oceupy the angle of divergence
of the two chief branches of the deep circumflex iliac artery.

VENA €AVA CAUDALIS.—This large vein begins, to the right of the
median plane, at the fifth lumbar vertebra, where it is formed by the
union of the right and left common iliac veins, which drain the limbs
and the pelvis. The vessel runs forwards on the ventral surface of the
psoas minor muscle and along the right side of the aorta for some
distance, but ultimately the right crus of the diaphragm separates the
vein from the artery. The last part of the abdominal course of the
vena cava is between the liver and the diaphragm, where it occupies
the fossa venm cavae of the former organ. Not infrequently liver-
tissue completely encircles the vein as it lies in the fossa. Finally, the
vein reaches the foramen venm cave of the diaphragm by which it
enters the thorax on its way to the right atrium of the heart.

The tribntaries of the caudal vena cava are as follows:—(1)
Common iliae veins (vv. iliace communes); (2) lumbar veins (vv.
lumbales), five in number; (3) deep circumfler iline veins (vv.
circumflexs ilium profundw); (4) internal spermatic veins (vv, sper-
maticee internas); (5) renal veins (vv. renales); (6) hepatic veins
(vv. hepatice) ; and (7) phrenic veins (vv. phrenics).
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With the exception of the two last named, all these veins are
satellites of the corresponding arteries. The hepatic veins are
numerous and of various sizes. They join the vena cava as it lies
in the fossa provided for it by the liver. The phrenic veins are
of great size, generally two but possibly three in number, and enter
the vena cava as it is passing through the diaphragm.

V. 1niacA EXTERNA.—The external iliac vein differs from the
homonymous artery in that it does not, as a rule, receive the deep
circumflex iliac vein; and it does receive blood from the obturator
veln.

V. 1uaca comMMunNis.—This short, wide vein lies between the
external iliac and hypogastric arteries, and is formed by the union
of the external iliac and hypogastric veins. The sixth lumbar and
the ilio-lumbar veins join it, as does also the deep circumfex iliac
vein In those cases where it is not connected with the caudal vena

cava itself.

CisTERNA cHYLL'—This elongated, thin-walled cistern lies to the
right of and slightly dorsal to the aorta, and between this vessel and
the right crus of the diaphragm, at the level of the first and second
lumbar vertebrie. Into the cistern open four or five large lymphatie
trunks, along which flows the lymph collected from the pelvie limb,
the pelvis, the abdominal wall and the abdominal viscera. Two
lumbar trunks (trunei lumbales) carry lymph from the lumbar lymph
clands, and two or three intestinal trunks (trunei intestinales) are
formed by the efferents from the gastric, hepatie, splenic and mesen-
teric glands.

The thoracic duct (ductus thoracisus) leaves the cranial end of
the cistern and enters the thorax by following the right border of the
aorta.

V. azvGos.—The commencement of the vena azygos® must also be
sought to the right of the aorta, not far from the hiatus aorticus of the
diaphragm. The vein is formed by the union of the first lumbar vein
of the right side and vessels bringing blood from the psoas and trans-
verse abdominal muscles and the erura of the diaphragm. The azygos
vein accompanies the thoracie duet into the thorax.

THE ILiAc FasciA (fascia iliaca).—Preparatory to the dissection of
the lumbar musculature, an examination must be made of the iliac
fascia. This is a stout sheet interposed between the peritoneum and

I xuhds (chylos) [Gr.], juice.
® a (priv.)+ fueyés (zygos) [Gr.), a yoke. Unpaired.
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the psoas major and iliacus muscles. Thickest and densest in the
neighbourhood of the pelvie inlet, where it is continuous with the
pelvic fascia, it becomes thinner towards the diaphragm. Medially it is
attached to the lateral border of the psoas minor muscle. Other
connections and attachments are to the ingninal ligament and the coxal
tuber of the ilinm.  The iliac fascia affords origin to the sartorius and
cremaster museles and the transverse muscle of the abdominal wall.
Dissection.—The iliae fascia must be removed. In doing this,

preserve the nerves and blood vessels related to it. The psoas minor
and ilio-psvas muscles are now to be examined.

M. psoas MiNOR.—The lesser psoas' muscle i1s elongated and
flattened, and lies alongside the median plane. Its origin is from the
bodies of the last three thoracic and the first four or five lumbar
vertebrse, and from the vertebral end of the last two or three ribs
Some of its fibres arise from the tendinous origin of the diaphragmatic
crura. It is inserted by a flattened tendon to the psoas tubercle of the
ilinm.

M. ILIO-PSOAS,
lateral to, and partly covered by, the preceding. It is divisible into two
parts—m. psoas major and m, iliacus—which quickly merge into a

The powerful and fleshy ilio-psoas muscle lies

single structure inserted into the lesser trochanter of the femur.

M. psoas major.—The greater psoas begins as a broad, flat muscle
that gradually becomes more compact and rounded. Its origin is from
the internal surface of the last two ribs near their vertebral end, and
from the transverse processes and bodies of the lumbar vertebrie, The
terminal part of the muscle is received into a deep groove on the
surface of the m. iliacus.

M. iliacus—The iliac muscle is of triangular outline and of con-
siderable extent. It covers the whole of the ventral surface of the
ilium and projects for some distance beyond the lateral border of this
bone. The origin of the iliacus is from the entire ventral surface of the
ilium, the ventral sacro-iliac ligament, and the adjacent part of the
Eacrum.

Disgection.—Some of the lumbar spinal nerves should be examined
at this stage of the dissection. Certain derivatives of these are visible
without further dissection. From the lateral margin of the greater
psoas muscle the ilio-hypogastrie and ilio-inguinal nerves emerge ; and
between the psoas minor and psoas major the lateral eutaneous nerve of
the t.]lig;h appears. A small nerve, the genito-femoral (external
spermatic), pierces the psoas minor ; and along the medial border of the

same muscle the lumbar part of the gangliated cord of the sympathetic
should be found.

! yéa (psoa) [Gr.], the loins.
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After the foregoing nerves have been recognised, they must be
followed to their several origins. This can only be done by removing
the psoas minor and major muscles piecemeal. This dissection reveals
the quadratus lumborum musele, and the lumbar arteries will also be
open to examination.

M. quaprATUS LUMBORUM.—The  quadrate ! musele of the loins
lies between the ventral surface of the lumbar transverse processes and
the psoas major muscle. In the horse ‘the muscle is much less
developed than it is in the other domestic animals, and is further
characterised by a large admixture of tendinous fibres.

Partly fleshy partly tendinous bundles arise from the internal
surface of the vertebral extremities of the last two or three ribs and
from the transverse processes of the lumbar vertebra. After a short
oblique (caudal and lateral) course, these bundles are attached to the
transverse processes of the lumbar vertebrz succeeding those from
which they arise, and to the ventral sacro-iliac ligament and the

adjacent part of the sacrum.

NN. LUMBALES.—The lumbar nerves, six in number, emerge from
the vertebral canal by traversing intervertebral foramina. The first
nerve emerges by the foramen between the first and second lumbar
vertebrae ; the sixth nerve leaves the vertebral canal between the
sixth lumbar and the first sacral vertebra. The first two or three
nerves are about equal in size and not larger than the last thoracic:
but each of the last three lumbar nerves is larger than its predecessor,

Each lumbar nerve behaves as a typical spinal nerve in dividing
into two rami—dorsal and ventral. The dorsal ramus (ramus
dorsalig) is much the smaller of the two, and, passing between adjacent
transverse processes, is distributed to the muscles and skin of the loins
and gluteal region. The wentral ramus (ramus ventralis) sends a
small white ramus communicans to a ganglion on the sympathetic nerve
cord and receives a grey ramus communicans therefrom. The ventral
ramus then passes in a lateral direction (generally oblique to the long
axis of the body) on a plane ventral to the transverse processes of the
vertebrze,

It is to the ventral rami of the lumbar nerves that attention 1s now
to be directed.

N. 1w1oaYPoGASTRICUS.—The ilio-hypogastric nerve, the ventral
ramus of the first lumbar nerve, runs in a lateral direction between the
psoas major and quadratus lumborum muscles. After its emergence

! Quadratus [L.), squared.
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Fig. 67.—Dissection of the dorsal wall of the abdomen (female).
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from beneath the lateral border of the former musele, and as it lies on
the transverse muscle of the abdomen, the nerve divides into two
branches. The superficial branch (ramus superficialis) pierces the
transverse muscle almost at once, and has already been found in the
abdominal wall. The deep branch (ramus profundus) runs ventralwards
and towards the pelvis between the peritoneum and the transverse
muscle, giving branches to the internal oblique and straight muscles of
the abdomen.

N. ioiNGUINALIS.—The ilio-inguinal nerve is derived from the
second lumbar nerve. Like the preceding, it lies at first between the
psoas major and quadratus lnmborum, and also like the ilio-hypogastric,
divides into superficial aud deep branches. The superficial branch
pierces the abdominal wall a short distance in front of the coxal tuber,
and is distributed over the front of the thigh and the lateral aspect of
the patellar region. The deep branch has a course and distribu-
tion similar to the corresponding branch of the ilio-hypogastric
nerve,

The possibility that the ilio-inguinal nerve may end in branches dis-
tributed in the psoas major muscle must be kept in mind.

N. GENITOFEMORALIS.—Though mainly formed by the ventral
branch of the third lumbar, the genito-femoral nerve generally receives
small contributiens from the second and fourth nerves. After piercing
the psoas minor, the nerve runs towards the pelvis between this muscle
and the peritoneum, crosses the deep circumflex iliac vessels obliquely
(eaudal, lateral and ventral), and divides into two branches. One of
these ends in the internal obligue and cremaster muscles. The other
(n. spermaticus externus) descends the inguinal canal, medial to the
constituents of the spermatic cord and in relation to the internal
pudendal artery, and ends in the external genitalia and the skin of the
inguinal region. This branch is not infrequently joined by one from
the ilio-inguinal nerve.

N. CUTANEUS FEMORIS LATERALIS—The lateral cutaneous nerve
of the thigh arises by two roots from the third and fourth (often also
the fifth) lumbar nerves. The first part of its course is between the
psoas minor and major muscles, Appearing at the lateral margin of
the former, it crosses the surface of the latter muscle, where it comes
into relation with the deep circumflex iliac vessels, the caudal branch
of which it follows. Thus the terminal part of the nerve pierces the
abdominal wall close to the coxal tuber of the ilium to be distributed
over the patellar region.
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N. FEMORALIS,—The femoral nerve is much larger than any of the
foregoing, and is formed by roots from the fourth and fifth (possibly
also the sixth) lumbar nerves. The third nerve also commonly con-
tributes a small root. The femoral nerve lies at first between the
greater and lesser psoas muscles, and afterwards on the lateral surface
of the tendon of the psoas minor. It enters the thigh under cover of
the sartorius in company with the ilio-psoas muscle, and just before
doing so, gives origin to the sauphenous wnerve (n. saphenus). A
collateral branch is furnished to the ilio-psoas muscle. The distri-
bution of the nerve to the quadriceps femoris muscle is examined
during the dissection of the thigh.

N. sysmparHicus.—The gangliated cord of the sympathetic in the
abdomen is a continuation of a similar cord in the thorax. Passing
from the thoracic cavity between a crus (right or left) of the diaphragm
and the psoas minor muscle, the cord ranges itself along the medial
border of the latter, runs through the entire lumbar region, and is
continued into the pelvis.  Irregular spindle-shaped ganglia, six in
number, occur at intervals along the cord, and are connected by rami
communicantes with the lumbar nerves.

Filaments from the ganglia pass to the lumbar blood vessels, and
larger nerves proceed to the cwliaco-mesenteric and caudal mesenteric
ganglia and the plexuses that lie about the aorta (plexus aorticus
abdominalis) and within the pelvis.

THE PELVIC CAVITY.

The pelvie cavity (cavum pelvis) is bounded by the sacrum, the first
two eoceygeal vertebrae! and the two hip bones, Cranially it communi-
cates freely with the cavity of the abdomen proper by the eranial
pelvie aperture or pelvic inlet, bounded by the terminal line or pelvic
brim. The dorsal wall of the cavity is formed by the sacrum and two
coceygeal vertebrae.  The lateral walls are only partly bony, those parts
of the ilia caudal to the ilio-pectineal lines alone being concerned in
their formation. The rest of the wall on each side is formed by the
extensive sheet consisting of the fused sacro-spinous and sacro-tuberous
ligaments. Between the ilium and the sacro-spinous ligament there is
a defect in the wall, the greafer sciatic® foramen, containing loose
connective tissue surrounding nerves and blood vessels; and another

! The definition of the caundal limit of the pelvie eavity is not very precise.
Some writers include only one coceygeal vertebra in the boundary of the cavity ;
others consider that three should be ineluded.

i Seinticus [L.], iexeadcds (ischiadicos) [Gr.), pertaining to the ischium.
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defect, the lesser sciatic forumen, occurs between the ischium and the
sacro-tuberous ligament. The ventral wall is formed by the ilia and
the ischia, and is entirely bony except at the obturator foramina. The
outlet or coudal pelvic aperture may be described as triangular in
form, with a blunt apex at the second coccygeal vertebra and a base
formed by the sciatic arch of the ischia. The outlet of the pelvic

Lig. sacroiliacum ventrale.

M. longissimus dorsi. ;

M. obliquus internus
abdominis. 5

M. ihacus, -

M. psoas minor,-

M. rectus femoris. -} %.
-._.-"

M. levator ani.”

P TR . x . .
Fi6. 68.—Cranial aspect of the hip-hone and sacrum, with areas of
musenlar attachment.

cavity, being smaller than the inlet, is of importance in obstetrics in
that its lateral boundaries are ligamentous and not bony. The thin
and not very definite caudal border of the sacro-tuberous liga-
ment, to which is attached the semimembranous muscle, stretches
from the second coccygeal vertebra to the sciatic tuber of the
ischium. .

The contents of the pelvic cavity differ with the sex,
but it is convenient to suppose that the subject being dissected

is a male. The contents of the female pelvis will be considered
later,
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The contents of the male pelvis may be tabulated as follows :—

{ Rectum.
| Urinary bladder.
| Prostate,
Viscera. - Part of the urethra,
| Deferent duets (terminal part).
| Seminal vesicles,
| Prostatie utricle.

s Hypogastric vessels and their branches.
Blood vessels. { Mi{!:l'lf_- gacral veseels,

Lymph glands and lymphatic vessels,

Pudendal nerve.

Obturator nerve,

Sacral plexus and its branches.

Pelvie part of the sympathetic nervous gystem.

Nervis,

Before any dissection is effected, it is well to examine, as far as

- Mesorectum.

TUrinary bladder.

Middle umbilical fold.

Fi6. 69.—Diagram to illustrate the arrangement of the peritonenm in the male
pelvis. Transverse section. The red line represents the peritonenm.

possible, the general disposition of the viscera and the arrangement of
the peritoneum in the pelvis.

At the inlet to the cavity the urinary bladder and the termination
of the small colon at its mergence into the rectum will be encountered.
The urinary bladder is pear-shaped with its narrow end directed
towards the tail. When entirely empty it is small in size, firm to the
touch, and so retracted into the pelvis that scarcely anything but the
broad vertex is determinable until actual dissection is performed.
When distended with urine it projects for a variable distance into the

abdomen.
The arrangement of the peritoneum of the pelvis, as at present
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determinable, should receive consideration. Beginning at the dorsal
wall of the pelvis, little difficulty will be experienced in demonstrating
a mesentery belonging to the first part of the rectum and continuous
with the mesocolon. The two layers of the mesorectum separate on
reaching the sacrum, and each layer sweeps down the lateral wall of the
pelvis. Between the rectum and the urinary bladder the wrogenital
folid (plica urogenitalis) is produced by a horizontal duplicature of the
peritoneum in which are contained the deferent ducts, the seminal
vesicles and the unpaired prostatic utricle. The peritoneal pouch
(excavatio rectovesicaliz), between the rectum and the bladder, is thus
incompletely subdivided by the fold. The seminal vesicles are partially
covered by the dorsal layer of the urogenital fold,

The peritoneal covering of the urinary bladder is reflected from this
organ in the form of three sheets. One of these, the middle wmbilical
fold (plica umbilicalis media) is ventral in position and triangular in
outline, with a free cranial edge. The other two folds are lateral in
position (lateral wmbilical folds: plies umbilicales laterales) and also
triangular in form, with an apex directed towards the neck of the
bladder. The base of each is free and contains the rounded cord
(ligamentum teres vesica) which is the remains of the umbilical ! artery

It will be noted that the peritoneal covering of the bladder is
carried closer to the neck on the dorsal than on the ventral surface.

Dissection.— Clear the remains of muscles from one hip-bone.
Liberate the root of the penis from the ischium of the same side.
Make a saw-cut through the pubis and ischium on a level with the
most medial part of the obturator foramen. Saw through the ilium on
a level with the greater sciatic foramen. In making these sections,
every care must be taken that the saw does not go deeper than is
absolutely necessary. Now cut through the sacro-spinous and sacro-
tuberous ligament close to its attachment to the hip-bone. This will
isolate a piece of bone consisting of most of the pubis and ischium and
part of the ilium. Remove this carefully, keeping the knife as close to
the bone as possible. To do this it will be necessary to sever the
origins of the levator ani and ischio-urethral muscles; but this is of
little consequence, as these muscles will be intact on the opposite side of
the pelvis.

Turn the sacro-spinous and sacro-tuberous ligament as far as possible
towards the sacrum.

The next step in the dissection is to clean the lateral surface of the
pelvic organs, preserving the vessels and nerves and observing the
arrangement of the pelvie fascia and peritoneum.

M. coccyGEUS.—The coceygeus® muscle consists of a broad

1 Umbilicus [L.], the navel, a round pebble, the projecting end of the eylinders
on which the books of the ancients were rolled.
2 wbrwvt (coceyx) [OGr.], euckoo. The bony mass attached to the human sacrum,

representing the tail or coceygeal vertebre of mammals in general, is supposed to
resemble the beak of the cuckoo.
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Hattened band of fibres arising from the medial surface of the

sacro-spinous ligament close to the sciatic spine. Passing in a
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F16. 70.—Dissection of the structures about the entrance to the male pelvis,

dorsal direction it reaches the root of the tail where it splits into

two layers, one passing on each side of the lateral ventral sacro-
coceygeal muscle. The insertion of the coccygeus is to the transverse

processes of the first three or four coceygeal vertebrse and the fascia of
the tail,
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THE pELVIC FAscIA (Fascia pelvis).—The wall of the pelvis is
lined by a layer of fascia (parietal pelvie fascia), which is connected
with all the museles and blood vessels applied to the wall, and from
which sheets pass into the several peritoneal folds. Wherever there is
a free bony surface, as, for example, on the ventral surface of the ilium,
the fascia fuses with the periostenm. At the outlet of the pelvis it is
continued on to the surface of the pelvie viscera (visceral pelvic fascia),
and in this way assists in the closure of the outlet.

The fascia of the pelvis is continuous with that clothing the
internal surface of the transverse abdominal muscles (fascia trans-
versalisj and with the iliac and coceygeal fasciw.

THE rRECTUM (Intestinum rectum)—In the male, the greater part
of the cavity of the pelvis is occupied by the flask-shaped rectum,!
the terminal and widest part of which is known as the ampulla. In
length the rectum is from 20 to 30 em. In position it oeccupies the
median plane, except at the pelvic inlet where the pelvic flexure of the
great colon generally pushes it towards the left.

The first part of the rectum is provided with a mesentery (meso-
rectum}, but this gradually narrows, and the terminal part of the tube
is connected with the sacrum and the coceygeal musculature by loose
connective tissue.

The ventral relations of the rectum of the male are the urinary
bladder, the terminal parts of the ureters, the seminal vesicles, the
prostatic utricle, the terminal part of the dnectus deferentes, the
prostate, the bulbo-urethral glands and the pelvie part of the urethra.

It will be observed that the wall of the rectum is smooth and
reveals the presence and course of longitudinal muscular fibres.

The last part of the rectum which surrounds its external orifice,
the amnus, forms a projection covered with soft, thin, hairless and
pigmented skin, in which sebaceous and sweat glands are numerous.
Surrounding the anus, and lying immediately under the skin, is the
well-developed exfernal sphincter® of the anws (m. sphincter ani
externus). Two portions of this muscle may be distinguished. The
deeper and more extensive fibres form a complete ring-like invest-
ment to the terminal part of the rectum. Lying superficial to these
is a narrow band on each side with a dorsal attachment to the fascia
of the tail and the coceygeus muscle. Ventrally some of these fibres
blend with the retractor muscle of the penis, while others mix with
the circular fibres of the reectum, The anal canal, about 5 cm. in

! Rectus [L.], straight. The rectum is that part of the intestine in which con-
volutions are absent.

* gguykrip (sphincter) [Gr.], a band, a binder.
11
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length, is closed by the contraction of the sphincter muscle and the
presence of mucous folds, except during the passage of faces,

M. LEvaToR ANL—The flattened levator muscle of the anus arises
from the medial surface of the sciatic spine and the sacro-spinous
ligament. An oblique course in a dorsal and caudal direction carries
the muscle to the edge of the external sphincter of the abus under
which it disappears.

Lig. sacroiliacum dorsale hreve.
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M. hemorrhoidalis candalis.

Fig. T1.—Lateral azpect of the male pelvis after removal of the sacro-spinous
and sacro-tuberous ligaments,

M. sPHINCTER ANI INTERNUS.—If the levator muscle of the anus
be reflected and the bundles of longitudinal fibres of the rectum
separated, a partial view of the internal sphincter muscle may be
obtained. This consists of pale, circular fibres in no way separable
from the eirenlar muscular stratum of the wall of the rectum, of
which the sphineter must be regarded as a specialised part.

M. rRECTOCOCCYGEUS.—A bundle of the longitudinal fibres of the
rectum becomes isolated and, proceeding in a dorsal direction, ends
on the ventral aspect of the root of the tail.

M. RETRACTOR PENIS.—If the terminal part of the m. levator ani
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be raised, a flat bundle of pale fibres will be disclosed. They originate
from the first two coccygeal vertebrie, cross the lateral face of the
rectum close to the border of the external sphincter, and blend with
the corresponding fibres from the opposite side ventral to the anus.
From this point the fibres are continued on to the penis, where they
have already been traced to the neighbourhood of the glans.

THE URINARY BLADDER (Vesica urinaria).—An ovoid sac, with a
strong muscular wall, the urinary bladder rests on the ventral wall of
the pelvis, and possibly also on the ventral wall of the abdomen. For
deseriptive purposes, it is divided into a main portion or body (corpus
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¥
I

Left ureter.
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A T /ML, bulbocavernosus.
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Line of peritoneal reflection, U.re[hra,

Drinary hladder.

FiG. 72.—Lateral aspect of the urinary bladder and pelvic part of the urethra
of the male.

vesica) ; a blunt cranial end, the werter (vertex vesicw); and a narrow
neck (collum vesiem) continuous with the urethra.

The neck lies on the internal obturator muscle medial to the obturator
foramen. The dorsal relations of the bladder are the prostate, the
urogenital fold and its contents (the terminations of the deferent ducts
and ureters, the seminal vesicles and the prostatic utricle) and the
rectum. On either side the bladder is related to the wall of the pelvis.

Naturally the relations of the vertex depend in some measure upon
the amount of distension of the organ. It is not commonly the case
that the distension is so great as to carry the vertex to any considerable
distance beyond the margin of the pubis, and, consequently, this part of
the bladder is generally in contact with the pelvie flexure of the great
colon and the end of the left ventral colon. Coils of small intestine or
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small colon may lie in relation to the vertex and part of the lateral
surface.

The middle part of the vertex is marked by a puckered sear, the
gentruwin verticis, which indicates the remains of the connection in the
embryo between the bladder and the feetal envelope known as the
allantois. On each side of the centrum is the termination of a liga-
mentum teres.

The neck of the urinary bladder is definitely fixed in position by its
connection with the urethra. The rest of the organ is necessarily
capable of some amount of displacement, dependent upon the gquantity
of urine contained in the sac. As has already been noted, the peritoneum
furnishes an unstable anchorage by its reflection from the wall of the
pelvis and by the formation of the middle and lateral folds or ligaments.
Behind the peritoneum the bladder is moored by loose connective tissue,
in which there is generally a considerable amount of fat.

THE PROSTATE (Prostata)—The prostate! of the horse is a relatively
large body, yellowish in colour and lobulated, lying upon the neck of the
bladder and the commencement of the urethra, It covers the termina-
tion of the deferent ducts and the narrow caudal extremity of the
seminal vesieles. The rectum is in contact with its dorsal surface, while
laterally it is separated from the wall of the pelvis by a greater or lesser
acenmulation of fat.

The gland is divisible into two lateral lobes (lobus dexter, lobus
sinister) connected by a comparatively narrow isthmus (isthmus pros-
tata), over which lies a thin stratum of transverse muscular fibres (m,
prostaticus). The gland pours its secretion into the first part of the
urethra by 15 to 20 duets (ductus prostatiei).

THE DEFERENT DUCTS (ductus deferentes).—The deferent ducts
have already been observed where they leave the other constituents of
the spermatic cord at the abdominal ring of the inguinal canal and turn
caudalwards into the pelvis. They are enclosed in the urogenital fold
of peritoneum, and, as they pass obliquely along the dorsal face of the
urinary bladder, they generally converge until they meet on the dorsal
surface of the neck of this sac. The last part of each duct insinuates
itself beneath the prostate, and finally opens, as will be seen later, into
the prostatic part of the urethra.

The greater part of each duct iz about 5-6 mm. in diameter ; but
where it is enclosed in the urogenital fold, its diameter increases to

I wpoordrys (prostatés) [Gr.], one standing before (mpé, before 4 ierdras, to stand).

So named because in the human subject the gland stands before the neck of the
Lladder.
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about 2 em. This portion of the duct is known as the ampulla, but it
1s to be noted that the increase in diameter is caused by a thickening
of the wall by glandular tissue, and not by any increase in the lumen of
the tube. Beyond the ampulla the duct narrows abruptly.

TueE semiNAL VESICLES (Vesiculm seminales).—These are pear-
shaped, hollow bodies partly enclosed in the urogenital fold lateral to
the ampullie of the deferent ducts and dorsal to the last part of the
ureters. Their dorsal surface is in contact with the rectum. The main
part, or body (corpus), of each vesicle expands towards a rounded cranial
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Fi1G. 73.—Dorsal view of the urinary bladder and intrapelvic urethra of the male,
with their associated structures.

extremity, the fundus, while its caudal end, approaching the middle
line, narrows to an excretory duct (ductus excretorius) that opens into
the urethra underneath the prostate.

It is often stated that the excretory duct of the seminal vesicle joins
the termination of the deferent duct of its own side in a common
ejaculatory duct (ductus ejaculatorius); but in most horses the two
ducts open into the urethra by a common orifice (orificium ejaculatorium)
or diverticulum. '

The prosraTic UTRICLE (Utriculus prostaticus).—When the dorsal
layer of the urogenital fold is removed, it is generally possible to find
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an elongated, pyriform, blind tube occupying the middle line between
the two deferent ducts. This is the homologue of the uterus and vagina
of the female, and is consequently sometimes known as the uterus
masculinus, The tube varies greatly in its degree of development,
and is sometimes impossible of demonstration. In other animals, on
the contrary, it is some 10 em. in length, and may terminate cranially
in two very slender cornua. The utricle may open into the urethra,
or its caudal end may be blind.

THE URETHRA (Urethra).—The male urethra® (urethra masculina)
is a tube concerned in the transmission of both urine and semen: con-
sequently it is sometimes designated the male urogenital canal. It
extends from the neck of the urinary bladder to the free end of the
penis, and 1s therefore divisible into pelvic and penile or extra-pelvie
portions. The pelvic part (pars pelvina), from 10 to 15 em. in length,
runs along the ventral wall of the pelvis beneath the reetum. A por-
tion of it, the pars prostatica, is associated with the prostate and is not
so wide as that part which extends from the prostate to near the sciatic
arch. The thin urethral musecle (m. urethralis) covers the pelvie part
of urethra. The term isthmus wrethre is applied to the somewhat
constricted part of the tube that is related to the bulbo-urethral glands.

The penile portion (pars cavernosa) of the urethra has already been
examined in connection with the penis (page 78). An examination of
the interior of the tube should be postponed.

THE BULBO-URETHRAL GLANDS (glanduls bulbourethrales).—A short
distance from the sciatic arch an elongated or ovoid bulbo-urethral gland
lies on each side of the urethra covered by the urethral muscle. The
size of the glands varies in different animals; but in the uncastrated
male their]long diameter is approximately 4 em., while the transverse
diameter is rather more than balf the length. In the castrated animal
they are much smaller than this. On section each gland consists of ill-
defined lobules separated by trabeculm, into the larger of which fibres
are projected from the urethral muscle. It will be observed later that
each gland pours its secretion into the urethra by several (5 to 8)
small excretory ducts (ductus excretoria).

M. URETHRALIS.—The urethral musecle consists of dorsal and ventral
strata of transverse (and longitudinal) fibres, investing the dorsal and
ventral surfaces of the pelvic portion of the urethra. Some of the fibres
cover the surface of the prostate (m. prostaticus), while others, in like
manuner, are associated with the bulbo-urethral glands.

1 siprifipe (ourethra) [Gr.], urinary eanal (ofpéw (oureo) to make water).
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The urethral muscle is continued from the bulbo-urethral glands to
the glans of the penis as the bulbo-cavernous muscle (m. bulbocaver-
nosus).

M. 1scHIOURETHRALIS.—The ischio-urethral muscle consists of a
pale band of fibres arisiug from the seiatic arch and one of the erura of
the penis, and blending with the ventral stratum of the urethral muscle.

A. rUDENDA INTERNA.—The internal pudendal is a branch of the
hypogastric artery. On entering the pelvis the vessel runs obliquely
across the lateral wall of the cavity along the dorsal border of the iliac
head of the internal obturator muscle. Part of its course is related to
the inner surface of the sacro-spinous ligament close to the sciatic
spine. Sometimes the artery is embedded in the ligament; at other
times it may even pierce the ligament and run for a short distance on
its outer surface before again perforating it to re-enter the pelvie
eavity, Finally, having crossed the lateral face of the levator ani
muscle, the artery reaches the sciatic arch, where it ends by dividing
into the perineal artery and the artery of the urethral bulb. The
following are its principal branches :—

(1) A. wmbilicalis.—This is the shrivelled remains of a vessel that,
in the embryo, carries blood from the hypogastric artery through the
umbilicus to the placenta. In the adult it occupies the free edge of the
lateral umbilical fold of the urinary bladder, and constitutes the
so-called round ligament of the bladder. Only the first part of the
vessel possesses any lumen, and from this spring small arteries for the
bladder and prostate (aa. vesicales craniales) and the ductus deferens
(a. deferentialis).

(2y A. heemorvhoidalis media,—The middle hamorrhoidal ! artery
arises medial to the sciatic spine and passes to the rectum. It gives
branches to the bladder, urethra, seminal vesicle, prostate and bulbo-
urethral gland.

(3) A. perinei.—In the male the perineal artery is small, and
supplies the skin of the perineum and the projecting anal part of the
rectum.

(4) A. bulbi wrethree.—As its name indicates, this vessel supplies
the bulb of the urethra, A small branch bends round the sciatic arch
and anastomoses with a branch of the obturator artery.

V. pupENDA INTERNA.—The internal pudendal vein, in the main,

! aipoppols (haimorhois) [Gr.], a pile, or vaseular tumour of the rectal mucous
membrane (Hippocrates). The hiemorrhoidal vessels are involved in piles.
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corresponds to the artery of that name, and ends by joining the hypo-
gastric vein., A large anastomotic branch connects it with the obturator
vein at the lesser sciatic foramen.
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Fra. 74.—Dissection of the vessels and nerves of the male pelvis,

A. HEMORRHOIDALIS CRANIALIS.—It will be remembered that the
cranial hmmorrhoidal artery is one of the two vessels into which the
candal mesenteric divides (page 110). The terminal part of the artery
must now be sought between the two layers of the mesorectum, where
it anastomoses with the middle heemorrhoidal artery. It is accompanied
by a vein bearing the same name.

N. pUDENDUS,—The pudendal nerve is formed by roots from the
ventral branches of the third and fourth sacral nerves. It accompanies
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the internal pudendal artery to the sciatic arch, where it becomes the
dorsal nerve of the penis. From it the following branches take
origin :—

(1) To the coccygeus and levator ani muscles; (2) the middle
heemorrhoidal nerve (n. hemorrhoidalis medius) which furnishes twigs
to the levator ani muscle and the rectum ; (3) the perineal nerve to
the skin of the perinenm and about the anus. The last-named nerve
receives fibres from the posterior entaneous nerve of the thigh.

The dorsal wnerve of the penis (n. dorsalis penis) turns round the
selatie arch, and has already been traced along the dorsum of the penis
in company with the dorsal artery and vein. The nerve is the most
lateral of the three structures.

N. HEMORRHOIDALIS CAUDALIS.—The caudal hiemorrhoidal nerve is
mainly formed by roots from the third and fourth sacral, but a slender
root from the fifth nerve also is not uncommon. Passing 15 a caudo-
ventral direction medial to the sacro-tuberous ligament and the cocevgeus
muscle, the nerve ends in filaments distributed to the terminal part of
the rectum and the skin surrounding the anus,

PLEXUS HYPOGASTRICL— Accompanying all the vessels of the pelvis
are filaments of sympathetic nerve plexuses. These are continuous with
the aortic and caudal mesenteric plexuses, and connected with them are
two, or possibly more, small nerves that leave the caudal mesenteric
ganglion and enter the pelvis ventral to the large blood vessels. They
are also joined by filaments from the third and fourth sacral nerves,

The hypogastric! plexuses are associated with the pelvie organs, as
well as with the penis in the male.

Lhigsection.—Remove the pelvie organs. Open the rectum longitudin-
ally and observe the character of its lining. Open the urinary bladder
by making an ineision along the mid-ventral line from the vertex to the
neck. Continue this incision along the ventral border of the urethra.

THE INTERIOR OF THE URINARY BLADDER is lined by a pale
mucous membrane of distinetly rugose character ; but towards the neck
the rugm are generally less pronounced than elsewhere. In the dorsal
part of the neck the opening of the ureter (orificium ureteris) will be
found, and if a probe be passed along the tube, its very oblique course
through the wall of the bladder can be determined. An indistinct fold
of mucous membrane (plica ureterica) stretches from the ureteral open-
ing into the urethra, where the folds of the two sides of the bladder
meet and fuse into the wrethral evest (erista urethralis). The term
trigone of the bladder (trigonum vesica) is applied to the area bounded

imé (hypo) [Gr.], under+yaorip (gaster) [Gr.], the stomach. In the erect
posture assumed by man, the hypogastrinm is below the stomach.
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by the two ureteral folds and a transverse line joining the two ureteral
orifices. The trigone is not quite an equilateral triangle, for its base
(between the openings of the ureters) is about 2 e¢m., and its sides about
4 cm. in length. The apex of the triangle is at the internal wrethral
orifice (orificinm urethrs internum).

STRUCTURE OF THE BLADDER.—From a naked-eye examination, it
1s evident that the wall of the bladder is composed of the four layers
customarily found in connection with hollow viscera of a like nature.
The peritoneum provides a serous tunic that does not cover the whole
of the organ. The greater part of the dorsal surface is covered, but a
smaller amount of the ventral surface has a serous investment. As
already noted, reflections of peritoneum from mid-ventral and lateral
lines produce the three ligaments by which the bladder is kept in
position,

The fibres composing the museular tunic are easily demonstrated in
the distended fresh organ, in which they will be observed to run in
different directions, with an ill-defined arrangement in strata. The
superficial stratum contains fibres mainly longitudinally disposed, and
most clearly defined on the dorsal and ventral surfaces. For the most
part, cireular fibres form a middle stratum, while the deepest fibres are
oblique and longitudinal in direction. Around the neck of the bladder
the circular and oblique fibres form a sphincter musele (sphincter
vesicie), Muscular fibres pass from the wall of the bladder for a short
distance into the middle and lateral peritoneal folds.

A vascular submucous tela unites the muscular tunic and the
mucous lining in which lymph nodules oceur.

THE MALE URETHRA (Urethra virilis).—The male urethra, extending
from the neck of the urinary bladder to the glans penis, may be divided
into pelvic and extra-pelvic parts. The extra-pelvic part is contained
in the penis. The pelvic part (pars pelvina), now under consideration,
1s about 10-12 em. in length, and runs along the floor of the pelvis to
the sciatic arch. The initial portion of it, associated with the prostate,
is not sharply marked off from the neck of the bladder.

The prostatic portion of the urethra, which communicates with the
bladder by the internal wrethral orifice (orificium urethre internum)
is narrow ; but beyond the prostate the lumen of the tube is greater.
After the bulbo-urethral glands have been passed, the lumen again
diminishes as the root of the penis is approached. This part of the
urethra is known as the isthmaus (isthmus urethre).

Along the dorsal wall of the prostatic portion of the urethra runs a
fold of wucous membrane, the wrethral erest (crista urethralis), con-
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tinuous with the ureteral folds of the bladder. In association with the
crest 18 a rounded eminence (colliculus seminalis), of some size in the
stallion but inconspicnous in the castrated animal, on the sides of
which are the openings of the ejaculatory ducts, or, if these do not
exist, the common openings of the deferent ducts and the excretory
ducts of the seminal vesicles. On each side of the urethral crest is an
irregular row of openings (12 to 15 in number) of the prostatic ducts.

It is sometimes possible to detect a small, unpaired opening in the
middle line between the ejaculatory duct orifices. This, when present,
leads into the prostatic utricle or uterus masculinus,

The openings of the ducts of the bulbo-urethral glands, on the
dorsal wall of the tube, should be sought, as should also the openings,
on papille, of the small urethral glands which occur at the same level
but on the lateral wall.

The mucous membrane of the urethra is surrounded by a layer of
erectile tissue except in the immediate neighbourhood of the neck of the
bladder. At the sciatic arch this becomes slightly thicker and forms
the bulb of the wrethra (bulbus urethre), which, however, is very
indifferently developed in the horse.

Dissection.—The fat and loose connective tissne must be removed
from that wall of the pelvis that is still intact, and its blood vessels
and nerves defined.

As a matter of convenience, the dissection of the tail should be
ineluded in the examination now being conducted.

M. oBTURATOR INTERNUS.—The internal obturator musele consists
of two parts. The more extensive portion is fan-shaped and
covers the greater part of the ventral wall of the pelvis. Its fibres
arise from the eranial and medial borders of the obturator! foramen, the
body of the ischium, and the symphysis between the two bip-bones;
and converge towards the lesser sciatie foramen.

The other part of the musele is parrow and semipenniform ana
arises from the medial surface of the body of the ilium and the trans-
verse process of the first sacral vertebra.

The two portions join a narrow, flattened tendon that leaves
the pelvis by the lesser sciatic foramen and is inserted into the
trochanteric fossa of the femur. A synovial bursa intervenes between
the tendon and the ischium at the lesser sciatic notch.

The small nerve to the internal obturator muscle, derived from the
sciatic, must be sought as it enters the pelvis by the lesser seiatic
foramen.

M. SACROCOCCYGEUS DORSALIS MEDIALIS.—This is a strong rounded

U Obturo [L.], to stop up, to close. The obturator foramen is closed by tissues.



172 TOPOGRAPHICAL ANATOMY OF THE

muscle abutting upon the median plane and arising from the spinous
processes of the last two or three sacral vertebrme. It also receives
fibres from the multifidus, and terminates in a tendon which blends with
that of the following musele.

M. SACROCOCCYGEUS DORSALIS LATERALIS,—The lateral dorsal sacro-
coceygeus musele follows the lateral border of the foregoing, and appears
to be a continuation of the multifidus musele. Fibres join it from the
transverse processes of the sacrum and the first few coccygeal vertebra,
and it terminates in a tendon (with which the medial muscle is
blended) that is inserted into the rudiments of the transverse pro-
cesses of the coceygeal vertebrse with the exception of the first three or
four.

M. sacrococceygeus dorsalis medialis.
Sixth coceygeal vertebra i M. sacrococcygeus dorsalis lateralis.
Lateral coceygeal . |
vessels and nerves.

Mm. intertransversarii.

s M. sacrococcygeus ventralis laterahs.

|
A, coceygen.

)
M. sacrococcygeus ventralis medialis.

F16. 75.—Transverse section of the tail on a level with the sixth coccygeal vertebra.

M. SACROCOCCYGEUS VENTRALIS MEDIALIS.—This musele lies ven-
tral to the coccygeal vertebra and lateral to the recto-coceygeal
muscle. Its origin is from the pelvic surface of the sacrum and the
ventral aspect of the bodies of the first seven or eight coccygeal
vertebrse. Its insertion—in common with part of the lateral muscle
of the same name—is to the ventral surface of the bodies of the
coccygeal vertebrae,

M. SACROCOCCYGEUS VENTRALIS LATERALIS,—A stronger muscle
than the preceding, the lateral ventral sacro-coceygeal arises from
the pelvie surface of the sacral vertebra from the second or third
to the last and from the transverse process of the first coceygeal
vertebra,  Bundles of muscular fibres are succeeded by a double
series of tendons. Some of these join the tendons of the preceding
muscle. Others are attached to the transverse processes of the cocey-
geal vertebrme,

MM, INTERTRANSVERSARIL—Lying between the lateral dorsal and

ol fi - ®
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lateral ventral sacro-coceygeal muscles are bundles of fibres which
fill the intervals between the transverse processes of the last sacral
and first coceygeal and succeeding vertebra,

A. HyroGASTRICA.—The hypogastric arteries, right and left, form
two of the four terminal branches of the abdominal aorta. Leaving
the aorta on a level with the joint between the bodies of the fifth
and sixth lumbar vertebra:, each hypogastric artery pursues an oblique

A, glutea cranialis. A, pudenda interna.
] M. pudendus.
N, hemorroidalis caudalis,
1 A, glutza eaudalis.
i Fectum.
| : Seminal vesicle,

M. psoas major. |

i = Prostate.

r M. retractor penis.

i M. sacrococeygeus

I i ventralis lateralis.

M. sphincter ani.

M. psoas minor.

L
ircumfexa ilium 3
profunda,
CuTaneéus femur:s_
lateralis. ,
nga ¥ # i
A, iliolumbalis. ; ; It

M. femoralis.
'

#
-

; £y
Left ureter. - o ;

A. iliaca externa. ;

A. circumflexa femoris lateralis, o
A. obturatoria. )/ / | i i A ¢
s J 1 \ - "t A, bulbi urethrae.
A, umbilicalis. . i 1 i Bulbo-urethral gland.
' i 1 Dorsal nerve of penis.

Ductus deferens. v Urinary bladder.

Left ureter.
Line of reflection of peritoneum.

F1g. 76.—Lateral aspect of the pelvie vessels, nerves and organs of the male, after
removal of the hip-bone. The position of the bone is indicated by
the strong dotted line,

lateral and caudal course ventral to the transverse process of the
first sacral vertebra and the articulation between this and the ilium.
At the sacro-iliac joint, or slightly beyond it, the vessel divides into
three arteries—ilio-lumbar, cranial gluteal and obturator.

The following are the branches of the hypogastrie artery : —

(1) Close to its origin from the aorta the hypogastric furnishes
the sixth lumbar artery, which conducts itself after the manner of
the other members of the series.

(2) A. pudenda inferng.—The internal pudendal artery is also
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an early branch of the hypogastric. Its course and distribution have
already been examined (page 167).

(3) A. saeralis lateralis—The lateral sacral artery is generally
the largest branch of the hypogastric. Beginning on a level with
the joint between the last lumbar vertebra and the sacrum, the
artery follows the line of the ventral sacral foramina te about the

e e i i

A, hypogastrica dextra.

i A, sacralis media.
i P
i a
i o A. sacralis lateralis sinistra.
i J /A, glutea cranialis.
Rami spinales. ! ! ¢ F A, sacralis lateralis dexira. |
i 1 '3
' ¥
I g - ! ! A, coceygea.
I|I_.f“, o i |"|r Wil . !
PR 1LY Lo F ; Aa. caudales laterales
i et Fod o M ventrales,
i L5 i [ L ; LR I ."L glutea caudalis, ]

Aorta,
A. iliaca * b
externa sinistra. . .
A. hypogasirica sinistra . 4

A, circumflexa” i

ilium profunda. ]
A. spermatica externa.

AL lialumbalis,

A, iliaca externa dextra. . P
13
A, umbilicalis. .-"— i

A. pudenda interna. |

!
A. circumflexa femoris lateralis, & ek | A. hulbi urethrs

S; A, perinei.

A, profunda femoris,
A, obturatoria.

; B !
Truncus pudendoepigastricus. o+
')

A. epigastrica caudalis. 1
A, pudenda externa.

Fia. 77.—Diagram of the arteries of the male pelvis.

third sacral vertebra, where it divides unequally into the caudal
gluteal and ventral lateral caudal arteries.

(@) Spinal branches (rami spinales)—generally two in number—
leave the lateral sacral artery and immediately enter the vertebral
canal by the ventral sacral foramina. They end partly by ramifica-
tion in the dura mater, and partly by union with the ventral arterv
of the spinal cord. (b) The caudal gluteal artery (a. glutmea caundalis)
pierces the dorsal border of the combined sacro-spinous and sacro-
tuberons ligament, and thus gains the gluteal region where it is
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examined during the dissection of the pelvie limb. (&) The lateral
ventral arfery of the tail (a. candalis lateralis ventralis) continues
the original direction of the lateral sacral and thus reaches the tail,
where it runs between the inter-transverse and lateral ventral sacro-
coccygeal muscles.  Between the second and third (or third and
fourth) coceygeal vertebre it gives off the lateral dorsal artery of
the fail (a. caudalis lateralis dorsalis) which runs in the cleft between
the inter-transverse and the lateral dorsal sacro-coccygeal muscles,
(d) From either the right or left lateral sacral or a lateral caudal
artery a single (unpaired) coceygeal artery (a. coceygea) takes origin.
This follows the middle line of the tail between the recto-coccygeal
muscles, and afterwards between the two medial wventral Sacro-
coccygeal muscles. Not infrequently the ecoceygeal artery is formed
by the union of branches of both lateral sacral arteries.

(4) A. iliolwmbalis.—The ilio-lumbar artery leaves the common
point of origin of the cranial gluteal and obturator vessels and runs
in a lateral direction, between the transverse process of the first
sacral vertebra and the ala of the ilium on the one hand and the
ilio-psoas muscle on the other. It supplies branches to this muscle,
and, close to the coxal tuber, ends in the middle gluteal and tensor
fascize late muscles,

(3) A. glutwa eranialis—The large cranial gluteal artery at once
passes through the greater sciatic foramen and is found during the
dissection of the gluteal region of the pelvic limb.

(6) A. obturatoria.—The obturator artery continues the direction
of the parent vessel, sweeping along the iliac portion of the internal
obturator muscle to the obturator foramen. It passes through the
foramen by insinuating itself underneath the pubic portion of the
internal obturator muscle, and thus gains the deeper part of the
medial aspect of the thigh, where it is encountered during the dissec-
tion of the pelvie limb.

Just before the obturator artery reaches the psoas tubercle it
gives off a large branch, the lateral circumflex artery of the thigh
(a. eircumflexa femoris lateralis), which passes between the ilium
and the ilio-psoas muscle to ramify in the superficial and middle
gluteal, tensor fascige latee, lateral vastus and rectus femoris muscles,
The circumflex also furnishes the nutrient artery of the ilium (a.
nutritia ossis ilinm).

V. HypoGASTRICA.—The hypogastric vein is formed by the union
of tributaries corresponding to the branches of the artery, except that,
most commonly, the ilio-lumbar and last lumbar veins join the common
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iliac, which is produced by the junction of the external iliac and hypo-
gastric veins, The obturator vein may be a tributary of the hypo-
gastrie, but it more usually joins the external iliac vein.

A. sacra MEDIA.—The middle sacral artery arises from the end of
the aorta in the angle of divergence of the two hypogastric arteries, and
runs for a variable distance along the mid-ventral line of the sacrum.
It frequently happens that this artery is entirely absent; and, at its
best, the size of the vessel 15 ineonsiderable.

PELVIC LYMPH GLANDS.—A number of scattered lymph glands
(lymphoglandule sacrales) should be found on the pelvie surface and
about the borders of the sacrum. A chain of glands (lymphoglandulse
rectales) follows the dorsal surface of the rectum ; and three or four
glands of small size (lymphoglandul anales) are related to the sphincter
muscle of the anus,

NN, LUMBALES: NN, SACRALES,—The time has arrived when it is
possible to make a general survey of the lumbar and sacral nerves.
These agree in number with the vertebrie of the lumbar and sacral
regions respectively, and leave the vertebral canal by the intervertebral
foramina caudal to the vertebrs with which they are in numerical
correspondence. Each nerve divides into dorsal and ventral branches.
Owing to coalescence of the transverse processes of the sacral vertebr,
the dorsal and ventral branches of the sacral nerves (except the last)
escape by the dorsal and ventral sacral foramina respectively. The
dorsal branches are distributed to the muscles and skin of the sacral
region and the root of the tail. The ventral branches of five lumbar
and five sacral nerves form a plexus that is simple at the beginning of
the lumbar region, but becomes inereasingly complicated as the sacrum
15 approached. The first lumbar nerve scarcely ever enters into the
plexus formation.

It is here convenient to summarise the constitution of the nerves
derived from the lumbar and sacral plexuses, though many of them have
already been examined in detail.

N. iliohypogastricus constitutes the ventral branch of the first
lumbar nerve.

N. ilioinguinaliz consists mainly of fibres derived from the second
lumbar, but may receive a small reinforcement from the third nerve.

N. genitfofemoralis (n. spermaticus externus) is the ventral branch
of the third lumbar, to which are generally added fibres from the second
and fourth nerves,

N. cutaneus femoris lateralis is formed by fibres from the third
and fourth, and may receive an addition from the fifth lumbar nerve.
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M. iliohypogastricus.-——-

-_.‘,’

M. ilisinguinalis.--- ,—‘

- - - Sympathetic nerve-cord.

M. genitofemoralis. =—=-

M. cutaneus
femoris lateralis, ===
To m. pSoas Minor. .-—-

M. femoralis.

To m. ihacus. ——==

M. obturatorius.-—————- =

e

M. glutzus cranialis,

M. 1schiadiciis. --—--'..

. Medial branch of
N. cutaneus femoris posterior. ===~

sympathetic cord.
. gluteus caudalis.

N. pudendus. ---
M. hemorrhoidalis caudalis. =--

_ Lateral branch of

sympathetic cord.
Fifth sacral nerve. -- i

First coccygeal nerve.

--= Ganglion impar.

Fie. 78.—Diagram of the plexus formed by the lumbar and sacral nerves,
The numbers refer to the vertebree,

12
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N. femoralis, when it possesses its most widespread origin, receives
fibres from the third, fourth, fifth and sixth lumbar nerves; but the
third often fails to contribute. The root from the fifth lumbar nerve 1s
the largest.

N. obturatorius has three roots, derived from the fourth, fifth and
sixth lumbar nerves. The largest contribution comes from the fifth,
and the smallest from the fourth nerve.

N. wschiadicus, the largest nerve from the plexus, arises by large
roots from the sixth lumbar and the first and second sacral nerves, and
occasionally by a much smaller bundle of fibres from the third sacral
nerve.

N. glutwus cranialis is composed of fibres from the sixth lumbar
and first sacral nerves,

N. glutwus caudalis. N. cutaneus femorisz posterior.—As a rule
each of these nerves is formed by the union of two roots: one composed
of fibres from the first and second, and the other from the second and
third sacral nerves,

N. pudendus is formed by the third and fourth sacral nerves.

N. hemorrhoidalis caudalis results from the union of a large root
from the fourth sacral nerve and a smaller root from the third. A
slender root may also be derived from the fifth sacral nerve.

Of the above nerves the undermentioned remain to be dissected.

N. OBTURATORIUS.—After its formation by the roots above
mentioned, the obturator nerve passes in a ventral and caudal direction,
in relation to the external iliac vein as far as the pelvic brim. It then
follows the cranial face of the obturator vein, accompanies this vessel
underneath the pubic head of the internal obturator muscle, and gains
the thigh by traversing the obturator foramen. Its ultimate distribu-
tion to muscles on the medial aspect of the thigh is disclosed during
the dissection of the pelvic limb.

N. GLUTEUS CRANIALIS, N. GLUTZUS CAUDALIS. N. CUTANEUS
FEMORIS POSTERIOR. N. I1scHIADICUS. — The gluteal, posterior
cutaneous and sciatic nerves quickly make their exit by the greater
sciatic foramen, and are encountered in the dissection of the gluteal
region of the pelvic limb.

NN. coccyGEL—Leaving the vertebral canal between the first six
vertebra of the tail are five coceygeal nerves, Each nerve divides into
dorsal and ventral branches, after the manmner of spinal nerves in
general, All the dorsal and all the wventral branches join to form
dorsal and ventral nerves respectively on each side of the tail. The
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dorsal branch of the fifth sacral assists in the formation of the dorsal
nerve, The two nerves follow the dorsal and ventral caudal arteries.

PARS PELVINA SYSTEMXE SYMPATHICL—The pelvie part of the
sympathetic may be said to begin after the last lumbar ganglion.
From this point the nerve-trunk passes into the pelvis dorsal to the
hypogastric artery and the common iliac vein. Traversing the pelvie
surface of the sacrum medial to the ventral branches of the saecral
nerves, the nerve-cord develops a ganglion opposite each of the first
three ventral sacral foramina, and finally divides into medial and
lateral branches. The medial branch joins its fellow from the opposite
side of the body, and the single nerve thus formed accompanies the
coceyeeal artery into the tail. There is often a small unpaired ganglion
(ganglion impar) at the point of union of the two branches. The
lateral branch is connected with the last two sacral nerves, and joins
the trunk formed by the union of the ventral branches of the coceygeal
nerves,

The sacral ganglia (ganglia sacralia) are connected by rami
communicantes with the first three sacral nerves. Efferent filaments
pass from them to the rectum, bladder, uterus and penis,

The dissection of the pelvis should be completed by an examination
of the connection of the hip-bone with the vertebral column.

THE SACRO-ILIAC ARTICULATION (Articulatio sacroiliaca)—Though
the joint between the sacrum and the ilium is usually described as a
diarthrosis, the amount of movement possible in it is exceedingly
slight. This might be deduced from an examination of the articular
surfaces; for these are flattened, roughened by eminences and de-
pressions, and covered by a thin layer of cartilage. Not infrequently,
the very narrow joint-cavity is crossed by fibrous bands passing from
one bone to the other. Moreover, the ligaments disposed in the
neighbourhood of the joint all tend to prevent movement. A very
short joint capsule encloses the joint.

The fibres of the wventral sacro-iliac ligament (ligamentum
sacroiliacum ventrale) are short and surround the joint-capsule so
closely that they might be regarded as thickenings thereof. The
ligament is especially strong dorsal to the joint, where it forms a
collection of almost vertical bundles in the angle between the ilium and
the transverse process of the first sacral vertebra,

The short dorsal sacro-iline ligament (ligamentum sacroiliacum
dorsale breve) is a rounded cord stretching from the sacral tuber of the
ilium to the summits of the sacral spinous processes.
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The long dorsal sacro-iliac ligament (ligamentum sacroiliacum
dorsale longum) is membranous and triangular. It is attached to the
medial border of the ilium from the sacral tuber to the level of the
auricular surface. The sacral attachment is to the ends of the transverse
processes (border of the sacrum).

At some distance from the sacro-iliac joint, but intimately concerned
in the connection of the hip-bone to the vertebral column, is an
extensive, strong, membranous sheet composed of the fused saero-
spinous and sacro-tuberous ligaments (ligamentum sacrospinosum ;
ligamentum sacrotuberosum). The dorsal margin of the combined
liganment is attached to the ends of the transverse processes of the
sacral and the first and second coceygeal vertebrse. The ventral con-
nection is to the summit of the sciatic spine (sacro-spinous ligament)
and the sciatic tuber (sacro-tuberous ligament). The presence of the
sacro-spinous ligament converts the greater sciatic notch of the ilium
into the greater sciatic foramen, through which the sciatic and gluteal
nerves and the cranial gluteal vessels emerge from the pelvis. In like
manner, the sacro-tuberous ligament converts the lesser sciatic notch of
the ischium into the lesser sciatic foramen by which the tendon of the
internal obturator muscle reaches its insertion into the femur. The
lesser sciatic foramen also gives passage to the nerve of the internal
obturator muscle, and a communicating vessel between the internal
pudendal and obturator veins. The caudal border of the sacro-tuberous
ligament is thin and connected with the origin of the semi-membran-
osus muscle.

The wlio-lumbar ligament (ligamentum iliclumbale) also assists, in
a measure, in the connection of the hip-bone with the vertebral column.
It is in the form of a triangular sheet that passes from the transverse
process of the last lumbar vertebra to the adjacent part of the
medial surface of the ilinm,

Tue FemaLE PeLVIS,

The examination of the female pelvis follows the same lines as
those laid down for the pelvis of the male. The boundaries of the
cavity in the two sexes are the same.

The first thing to be done is to make a general examination of the
disposition of the pelvic viscera so far as is possible before any dissection
has been carried out.

The pelvic inlet is occupied by the vertex of the bladder (if the
organ is moderately distended), the body of the uterus and the termina-
tion of the small colon. The general form of the urinary bladder agrees
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with that of the same organ in the male, but there are no deferent
duets, seminal vesicles, or prostate associated with its neck. As in the
male, the peritoneum is reflected from its mid-ventral and lateral
aspects to the pelvic wall in the form of three triangular membranous
sheets. In the female the peritoneum is reflected from the dorsal wall
of the bladder on to the vagina, close to its junction with the uterus,
In other words, the uterus and a very short length of the vagina oceupy
the homologue of the urogenital fold (now the broad ligaments) of the
male. The peritoneal pouch between the uterus and the bladder is
designated the wvesico-uterine ercavation (excavatio vesicouterina),

Mesorectum.
1 Feetum.

Broad ligament, .

Vesico-uterine excavation.

* Lateral umbilical fold.

&
Urinary bl; : | Fer
y Madiles Middle umbilical fold.

Fra. 79.—Diagram to illustrate the arrangement of the peritoneum in the female
pelvis.  Transverse section. The red line represents the peritonenm.

The vagina ocenpies a position dorsal to the bladder and urethra
and ventral to the rectum.

The broad ligaments are continued for a short distance into the
pelvic cavity. Converging and gradually narrowing, they cease to
exist as such, and the peritoneum is reflected from the vagina, close to
its junetion with the uterus, on to the rectum. The broad ligaments in
thiz manner circumseribe a peritoneal pouch, the recto-uterine excava-
tion (excavatio rectouterina), which intervenes between the uterus and
a small portion of the vagina on the one hand, and the rectum and
termination of the small colon on the other, The terminal portion of
the intestine is suspended in the excavation by a short mesentery.

The pelvie cavity (cavum pelvis).—Since the young is born by
passing through the pelvis, the dimensions of the cavity in the female
are of obstetric interest. And seeing that the inlet to the cavity is



182 TOPOGRAPHICAL ANATOMY OF THE

completely surrounded by unyielding bone, its measurements are of
surpassing importance, The obstetrician recognises four diameters of
the inlet—a conjugate, a transverse, and right and left obhique. (1)
The conjugate diameter is measured from the middle of the saecral
promontory to the cranial end of the symphysis of the hip-bone. (2)
The transverse diamefer is the greatest width of the inlet, which, in a
well-formed pelvis, is immediately dorsal to the psoas tubercles. (3)
The obligue diqmeters (of minor moment) are measured from one
sacro-iliac articulation to the ilio-pectineal eminence of the opposite
side. The caudal aperture (outlet) of the pelvis may be measured in a
similar manner.

The uwxis pelvis is a line that passes through the centre of the
plane of the eranial and candal apertures, and through the centre of a
series of transverse planes between these. The term inclination of the
pelvis (inclinatio pelvis) indicates the obliquity at which the plane of
the inlet is set to the long axis of the body.

There are certain differences between the male and female pelvis,
to the most important of which reference must be made. The whole
pelvic cavity is more spacious in the mare than in the stallion, and the
diameters of the inlet are appreciably greater. The inclination of the
pelvis is more marked in the female than in the male, as can be best
indicated by saying that a perpendicular erected from the cranial border
of the pubis would strike the fourth sacral vertebra in the female and
the second in the male. The outlet is larger in the female, mainly
because of the greater width of the sciatic arch.

Dissection.—Proceed as in the dissection of the male pelvis.
Constant reference must be made to page 156 et seq., for it must be
understood that the following paragraphs deal with the points only in
which the female structures differ from those of the male. Where no
difference is stated, the descriptions as given for the male are applic-
able to the female.

FEMALE GENITAL ORGANS.—The reproductive organs of the female
consist of two ovaries with their associated uterine tubes, the uterus,
the vagina, the vestibule of the vagina! and the external genital parts
or vulva. Of these the ovaries, uterine tubes, and the greater part of
the uterus are abdominal in position, and have been examined at an
earlier stage in the dissection.

The vagina® is a very dilatable tubular organ, about 20 cm. in
length, connecting the uterus and the vestibule® Except for a short

! Some writers include the vestibule with the vulva.

? Vagina [L.], a sheath,

¥ Externally there is no line of demarcation between the uterns and vagina or
between the vagina and the vestibule. By palpation, however, it is easy to determine
the position and limits of the neck of the uterus by its firm resistance.
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length (about 2 em.) at its uterine extremity, where the recto-uterine
excavation ends, the dorsal wall of the vagina is connected with the
rectum by loose fibrous tissue. The ventral wall is in like manner
associated with the vesico-uterine excavation for a short distance at its
cranial end, and for the rest of its length is united by loose tissue to
the bladder and urethra. The ureters run along the ventral-lateral
borders of the vagina on their way to the neck of the bladder.

The loose perivaginal tissue contains plexiform veins and a variable

amount of fat.

M. sacrococcygeus ventralis lateralis.

Homologue of m. retractor penis.
)

Rectum, == . :
= -~ M. sphincter ani externus,
=== A. perinel.
A. pudenda .— — Vestibular bulb.
interna. :

AL clitoridis. - i

Vagina, -- M. constrictor vestibuli.

N. pudendus.
Cxethras = -M. constrictor vulva.
Branch of ==

a. ohturatoria. ~==~==== =

To v. obturatoria.

Fia. 81.—Dissection of female pelvis,

It is of surgical moment to note that the backward extension of the
recto-uterine and vesico-uterine excavations varies with the degree of
distension of the rectum and urinary bladder. When these organs are
empty the excavations are continued further backwards than when the
bowel is loaded with fieces and the bladder is full of urine. Conse-
quently, the peritoneal relations of the vagina may be fairly extensive
or scarcely present.

The westibule® (vestibulum vagin®) continues the vagina to the
external genital parts or vulva, and is in the form of a tube about 12

! Festibulum [L.], an antechamber.
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em. in length. TIts dorsal wall is in contact with the rectum, with which
it 1s connected by loose fibrous tissue. Its ventral wall rests on the
floor of the pelvis; while laterally the vestibule is covered by the
levator ani muscle.

A constrictor muscle (m. constrictor vestibuli) covers the ventral
and lateral walls of the vestibule, some of the fibres of the musele
becoming lost on the wall of the rectum.

Vulva'—No sharp line of demarcation distinguishes the vestibule
from the vulva, the external opening of which (rima pudendi) is a
vertical elongated slit with dorsal and ventral commissures (commissura
dorsalis : commissura ventralis), of which the ventral is the more
rounded. The margins of the opening are formed by the prominent
and rounded labia pudends.

Immediately within the ventral commissure of the vulva 1s the
cliforis, the homologue of the penis of the male. The rounded free
end of the clitoris is the glans (glans clitoridis). The body (corpus
clitoridis) 1s formed by two corpora eavernosa clitoridis which diverge
to form the erura (erura clitoridis) attached to the seiatic arch. The
glans of the clitoris reposes in a fossa cliforidis, and is provided with a
small fold of membrane, the prepuce of the cliforis (preputinm
clitoridis).

A very small and inconspicuous ischio-cavernous muscle arises from
the ischium and ends on the clitoris. A constrictor musele of the
vulva (m. constrictor vulva) lies between the skin and the mucous
membrane and is connected with the external sphincter of the anus.
This, with the constrictor of the vestibule, may be regarded as the
homologue of the bulbo-cavernous musele of the male.

Vestibular bulbs (bulbi vestibuli)—If the constrictor musele of the
vestibule be removed, an elongated mass of erectile tissue will be
exposed ou each side. These are the vestibular bulbs, which correspond
to the bulb of the urethra of the male. Blood is carried to each bulb
by a large branch of the internal pudendal artery.

A. PUDENDA INTERNA.—The internal pudendal artery has the same
general course and disposition as in the male; but differences in the
female pelvic organs necessitate peculiarities of distribution. The vessel
ends by dividing into the perineal arfery (a. perinei) and the arfery of
the clitoris (a. clitoridis). The middle hmmorrhoidal artery is larger
than that of the male, and furnishes a caudal uferine artery (a. uterina
caudalis), which supplies the vagina and the body of the uterus, and

! Fulva [L.], a wrapper or covering. The word vulva or volva seems to have

been originally applied to the uterns, Horace is said to have used volva when
referring to the uterus of the pig as a favourite dish.
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anastomoses with the middle uterine artery, the vessel corresponding
to the external spermatic of the male.

Lhigsection.— Hemove the }mh-'if.: m']f';.-ms. Separate the vagina and
vestibule from the rectum, and make a longitudinal incision through the
dorsal wall of the whole reproductive canal.

INTERIOR OF THE UTERUS.—The soft mucous membrane of the
body and cornua of the uterus is raised into irregular and interrupted

Rectum. :
: « Sacrococcygeus ventralis lateralis.
i+ Homologue of m. retractor penis.
1

I M. sphincter ani externus.

Canal of cervix
of uterus.

Fornix vagine. = .

r
I s .

I 1 Clitoris. |
i Right labium of vulva.
Corpus cavernosum clitoridis.
Vestibule.

Urinary bladder.

—— — =

I
I
]
I
1

Vagina.

——— =

Urethra.
Fig. 82 —Viscera of the female pelvis, with reproductive and urinary organs
in longitudinal section,

folds that become more prominent as the cervix is approached. At the
extreme end of each cornu there 15 a small firm papilla, on the summit
of which is the opening of the uterine tube (ostium uterinum tuba).

The cervix of the uterus is readily distinguished by the greater
thickness of its wall and the narrowness of its lumen. The canal of
the cerviz (canalis cervieis) is about 6 em. in length, and communicates
with the cavity of the body of the uterus by the infernal uterine open-
ing (orificitum uteri internum). The vaginal end of the cervix projects
into the cavity of the vagina as a rounded prominence (portio vaginalis
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uteri), on which is the puckered exfernal wierine opening' (orificium
uteri externum). The interior of the canal of the cervix is occupied by
numerous and prominent longitudinal folds (plicee cervicis), which are
continued beyond the external uterine opening, and give this opening
its characteristic puckered appearance.

INTERIOR OF THE VAGINA.—The mucous lining of the vagina is
thrown into low longitudinal folds. Because of the projection of the
cervix of the uterus into the vagina, an arch-like continuity of the
mucous membrane of the two organs iz produced (fornix vagine). It
should be noted that the fornix is formed by that part of the vagina
that is covered by peritoneum, so that an incision through the wall of
the vagina in the fornix will produce an opening into the peritoneal
cavity.

INTERIOR OF THE VESTIBULE.—0On the ventral wall of the vestibule,
close to its junction with the vagina proper, is the conspicuous external
opening of the wrethra (orificium urethra externum ).

The female urethra (urethra feminina) is a short (5-7 em.) but wide
and very dilatable tube, homologous with that portion of the male
urethra that extends from the neck of the bladder to the seminal
colliculus. It lies in the middle line ventral to the vagina, with which
its caudal moiety is intimately connected. It is surrounded by a
urethral musecle, which is continnous with the constrictor of the
vestibule.

A fold of mucous membrane, between the urethral opening and the
vagina, and extending for a variable distance on to the lateral wall of
the genital passage, 1s all that can be said to represent a hymen.

If the wall of the vestibule be examined carefully, two rows of small
papille should be found on each side. The papillze of the dorsal row
are the larger, and number from eight to ten. Their summits are
pierced by the ducts of the larger wvestibular glands (glandule vesti-
bulares majores). The papille of the ventral row are smaller, and the
right and left rows converge towards the ventral commissure of the
vulva. The ducts of the lesser vestibular glands (glandul® vestibulaves
minores) open on these papille,

Complete the dissection of the female pelvis by an examination of
the connection of the hip-bone with the vertebral column (see
page 179).

I Frequently referred to as the os uters.
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THORAX

AND ABDOMEN OF THE HORSE

NERVE AND BLoop SurpLy oF THE MUSCLES OF THE
THORAX AND ABDOMEN.

Nerve Supply.

Thoracic

Thoracic and lumbar.

Clervical and thovacic,

Thoracie and lumbar,

Lumbar

Intercostal

Phrenie

Intercostal, ilio-hypo-
gastric and ilio-
inguinal.

Intercostal, ilio-hypo-
gastric,ilio-inguinal
and genito-femoral.

Genito-femoral (exter-
nal spermatic).

Lumbar

J’M. serratus dorsalis,
[ M. iliovostalis.
M. longissimus dorsi.
AL zpinalis (et semi-
spinalis) dorsi et

cervicis,

M. longissimus cer-
vieis.

M. multifidus dorsi.

M. intertransversales
lumborum.

Mm. levatores cos-
tarum.

Mm. intercostales,

M. transversuz coz-
tarnm,

M. transversus thor-
acis.

Diaphragm.
M. ebliguus externus
abdominis.

M. transversus ab-
dominis,

M. rectus abdominis.

M. obliquus internus
abdominis.

M. cremaster exter-
nus,

M. psoaz minor.

M. gquadratus lum-
borum.

159
Blood Supply.
Intercostal.
Intercostal.
Deep cervical, transverse arteryyof

the neck, intercostal and lumbar,
Deep cervical, transverse artery of
the neck, intercostal and lumbar.

Deep cervieal, transverse artery of
the neck and intercostal,

Intercostal and lumbar,

Lumbar.

Intercostal.

Intercostal, internal thoracic and
musculo-phrenie.

External thoracie
thoracie.

and internal

Internal thoracie.
Musculo-phrenie, cranial phrenie

and deep circumilex iliac.

Intercostal, lumbar and deep cir-
enmflex iliac.

Intercostal, musenlo-phrenic, lum-
bar and deep cireumflex iliae.

Cranial and eaudal epigastrie.

Intercostal, lumbar and deep eir-
cumflex iliae.

External spermatic.

Intercostal, lumbar and deep eir-
cumflex iliac.
Lumbar.
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NErveE axp Broop SverLy oF THE MuscLes oF THE

THORAX AND ABDOMEN—continued,

Nerve Supply.

{M. peoas major,

| M. fliacus.

M. sphincter ani.

/M.  sacrococcygeus
dorsalis medialis.

M. saerococcygens
dorzalis lateralis,

Lumbar and femoral ,

M. coccygens,
Pudendal . y
M. levator ani.

Hemorrhoidal .

|'

Mm. intertransver-

Coceygeal . saril.

M. sacrococcygeus
ventralis lateralis.

M.  sacrococcygeus
\_ ventralis medialis.

Blood Supply.

Intercostal, lumbar and deep cir-
cumflex iliac.

Lumbar, deep cirenmflex iliac and
lateral cireumflex artery of the
thigh.

Internal pudendal and (middle)

coccvgeal.

| Internal pudendal.

Perineal.

Lateral caundal,

(Middle) coccygeal

LyMrH GLAXDS oF THE THo

RAX AND ABDOMEN.

A fferents.

Cranial, middle, and superficial

cervical, axillary and cranial dales,
mediastinal glands,

Trachea, cesophagus, heart, peri- | Lgg. med
cardium, pleura and thymus, craniales,

Bronehial glands.

Lungs.
Candal mediastinal glands,

Lgg. cervicales cau-

Lgg. bronchiales,

Efferents.
Thoracie duct.

Right lymphatic duct.

Thoracie duct.
Caundal cervical glands.

1astinales

|

| Thoracic duet.

| Cranial mediastinal
glands,
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LyupH Graxps oF THE THORAX AND ABDOMEN—confinued,

Afferents.
(Esophagus, diaphragm, liver,
mediastinum,  pleura  and
lungs,
Thoracie  vertebrs, vertebral

canal, muscles of the back,
intercostal muscles, diaphragm
and pleura.

Lumbar  vertebrme, vertebral
canal, lumbar muscles, kid-
ueys, adrenals, small colon
and genital organs,

Internal iliac, external iliae,
superficial inguninal and deep
inguinal glands.

Pelvic wall, pelvic viscera, peri-
neum and tail.

External iliae, superficial in-
guinal, deep inguinal, sacral
and ischiatie glands.

Flank, ventral wall of abdomen

~ and lateral face of the thigh.

Subiliac glands.

Ventral wall of abdomen, medial
face of the thigh, prepuce, penis,
gerotum and mammary glands.

Sacrum, sacral canal and tail.

Stomach.
Splenic glands.

Liver and pancreas.

Spleen and pancreas.

Gastric glands (of left part of the
greater curvature).

Small intestine.

Csecum.

Colon (large and small).

Rectum.

Perinenm and tail.

Lgg.  mediastinales
candales,

Lgg. intercostales,

Lgg. lumbales,

Lgg. iliace intern:e.

Lgg. iliacee externze,

ficiales.

Lgg. sacrales,
Lgg. gastrice,

Lgg. hepatics,
Lgg. lienales.

Lgg. mesenteria,
Lgg. caecales.

Lgg. colics,

Lgg. rectales.
Lgg. anales.

Lgg. inguinales super-

Eferents.
Thoracie duct.
Bronehial and cranial

mediastinal glands.

Thoracic duct.

Thoracie duct,

Lumbar glands.

Lumbar and
liac glands.

internal

Lumbar, internal iliac
and deep inguinal
nds,
Internal iliac glands.

Thoracie duet.
Splenic glands,

Thoracie duct.

Thoracie duact.

sastric glands (of sac-
CUs circus).

Thoraeic duct.

Thoracie duct.

Thoracie duct.
Lumbar glands.

Internal iliac glands.

Internal iliac glands.
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Toe FEral CIRCULATION.

During the period when the embryo is developing in utero, the
respiratory and digestive organs do not function. Some special and
temporary provision is therefore necessary whereby oxygenation of the
blood and a supply of nutritive material may be assured. A highly
vascular placenta is formed partly by the extra-embryonic portion of
the ovum, and partly by the mucous membrane of the uterus of the

Liver.
Diaphragm. : Anrgn, _
! Vena cava caudalis,
: :
Ductus arteriosus, V. porta.
Trunecus brachiocephalicus. |

i
L
"]
= ;
Tl Ay i

i 8

/ AN

]
I
1
i
1 ]
I

|

Aa. umbilicales.
I

R LT

- -
y[) Vena cava .~ = -
cranialis,. - ’

A, pulmonalis, - £

Heart. *

V. umbilicalis.

Fig. 83.—Feetal cireulation in the foal.

mother. An umbilical cord connects the placenta with the umbilicus
of the embryo, and in the cord are contained the umbilical vessels
through which the blood passes from the embryo to the placenta and
back again.!

The blood is returned from the placenta to the embryo by two
vessels that, in the horse, fuse into a single umbilical vein. This
follows the free margin of the faleiform ligament to the liver, where it
joins the portal vein. In the majority of mammals the termination of
the umbilical vein is connected with the caudal vena cava by a ductus
venosus, in addition to the union effected with the portal vein. In the
majority of mammals, therefore, some of the blood carried by the

1 For an account of the early development of the circulation in the embryo, one
of the standard works on embryology should be consulted.
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A, subclavia dextra. ---

193

"= Aa. carotides communes,

[)

Vena cava cranialis. -- Hi i A = =T yngs,

; [; th

=1 10 i'-l‘l s

. . S * = =<1 -t Left atrium.
A. pulmonalis. - —geeia | R )

Right atrium, - ' T \ = Aorta.
=== Aorta.

Right ventricle, -

Vena cava caudalis. -

Duetus venosus.

V. porta, -

Yena cava candalis.

A. iliaca externa dextra.--

A. hypogastrica dextra, --

A. umbilicalis dextra, - -

—-=== Left ventricle.

= Liver.

™

e | e e

A, celiaca.
===--- A, mesenterica cranialis.

A. renalis.

Fra. 84.—Diagram of the foetal eireulation.
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umbilical vein traverses the liver mixed with the blood that has been
cathered from the intestines, stomach, spleen and pancreas; and some
is conveyed by the ductus venosus direct to the vena cava. In the
horse, the absence of a ductus venosus necessitates the passage through
the liver of all the blood of the umbilical vein. The origin and course
of the candal vena cava is the same in the embryo as in the adult. Its
opening into the right atrium, however, 1s directly facing the foramen
ovale, an opening in the iuter-atrial septum, and it appears probable
that the blood brought to the heart by the caudal vena cava passes
through the foramen into the left atrium.
Ductus arteriosus.
Truncus brachiocephalicus, i

i ] Aorta.
[ ]

Ol

Right atrium. g{ -

e & pulmonary vein.

A, pulmonalis.

=-Left atrium.

h- Left ventricle.

Fra. 85.—The fretal heart viewed from the left. The duetus arteriosus has been
opened, and the arrows indicate the direction in which the blood flows.

Blood is collected from the head and neck, thoracie limbs and part
of the wall of the thorax of the embryo in the same manner as in the
adult, and consequently is carried to the right atrium by the cranial
vena cava. From the right atrium it is sent into the right ventricle,
and thence into the pulmonary artery. This artery furnishes a branch
to each lung as in the adult; but, the lungs being unexpanded and as
yet functionless, the greater part of the blood of the pulmonary artery
18 short-cirenited into the aorta through the ductus arteriosus,

The blood of the candal vena cava, gaining the left atrium by the
foramen ovale, is there mixed with the relatively small quantity of
blood bronght from the lungs by the pulmonary veins. The mixed
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blood 12 injected from the atrium into the left ventricle and thence into
the aorta. By the branches of the aorta it is distributed to all parts of
the body, except the lungs, as it is in the adult; but from each hypo-
gastric artery there arises an umbilical artery that leaves the body of
the embryo by the umbilicus and ends in the placenta.

It is apparent that the purest and most highly oxygenated blood in
the embryo, as well as that richest in nutritive material, is that carried
by the umbilical vein to the liver, where it is mixed with the portal
venous blood. A further mixture with impure blood occurs when that
of the candal vena eava meets the pulmonary blood 1 the left atrium.
A final contamination occurs in the aorta where the duectus arteriosus
adds the blood that has been gathered by the cranial vena cava and
transmitted through the right heart into the pulmonary artery. The
aorta of the embryo, therefore, contains blood that is most heavily
loaded with waste products and poorest in oxygen and nutritive,
material.

The changes that take place in the circulation at birth are as
follows : —With the rupture of the umbilical cord blood ceases to flow
through the umbilical arteries and vein. The former become the
rounded cords (round ligaments) found in the free margin of the lateral
umbilical folds of the urinary bladder of the adult, while the remains of
the umbilical vein eonstitutes the round hgament of the liver. With
the establishiment of respiration the lungs are distended, and the
branches of the pulmonary artery become sufficiently large to permit the
passage through the lungs of all the blood ejected from the right
ventricle.  Blood ceases to tlow through the ductus arteriosus, which
loses its lumen and becomes the ligamentum arteriosum. At birth,
also, the foramen ovale ¢loses, and the blood carried to the heart by the
caudal vena cava is then compelled to enter the right atrium. In those
animals in which there is a ductus venosus in the embryo, its lumen is
occluded at birth, and a ligamentum venosum is produced.

1 b
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ARDOMINAL artery, subcutaneous, 76.
Abdominal eavity, 89.
Abdominal contents, 93,
Abdominal fascia, 82, 80,
Abdominal muscles, B2, 87,
Adrenal glands, 143.
Aggregated lymph nodules, 112,
Ampulla—

of ductus deferens, 165,

of rectum, 161,

of nterine tube, 139,

Anal canal, 161,

Anal lymph glands, 176,

Annulus portarum, 118,

Antrum pylori, 115.

Anus, 161.

Aortic hiatus, in diaphragm, 146,

Aortic opening, of heart, 35, 51.

Aortic 'E:IE::\'.I.IH, 1.30.

Aortic sinuses, 36,

Apertures, pelvie, 156, 157,

Arch, aortic, 37.

Arch, costal, 11.

Arteria or arterie—
abdominalis subentanea, 76.
aorta abdominaliz, 146,
aorta thoracica, 36, 53.
brachiocephalica, 42.
bronchialis, 54.
bulbi urethre, 167.
carotis commmunis, 43
eandales laterales, 175
cervicalis profunda, 41.
cirenmflexa femoris lateralis, 175,

circumflexa ilinum profunda, 86, 149,

clivoridiz, 185.
coceygea, 175,
cieliaca, 124,
coliea dorsaliz, 110,
colica media, 110,
colica sinistra, 110,
eolica ventralis, 110,
coronarin dextra, 20
coronaria sinistra, 29.
costocervicalis, 41,
deferentialis, 167.
dorzalis penis, 77.
epigastrica candalis, 85.
epigastrica cranialis, 52, 86.
gastrice breves, 125.

trica dextra, 126,
gastrica sinistra, 125,
gastrepiploica dextra, 128,

Arteria or arterise —eontinaed.
gasirepiploica sinistra, 125.
gastroduodenalis, 128,
glutea candalis, 174,
aglutea eranialis, 175,
hamorrhoidalis cranialis, 110, 168,
hiemorrhoidalis media, 167, 185,
hepatica, 125,
hepatiea propria, 127,
hypogastrica, 173,

'ilutrl:rm'.a]i:l, 111,
ileacecocolica, 110,

iliaca externa, 149,
iliolumbalis, 175.
intercostales, 7, 54,
intercostalis prima, 42,
intercostalis suprema, 41.
intestinales, 108,

lienalis, 125.

lumbales, 10, 149, 173
mediastinalis cranialis, 42,
mesenterica candalis, 110,
mesenterica craniali=, 108,
wusculophrenica, 52,
nutritia ozsis ilinm, 175,
obturatoria, 80, 175,
wsophagen, 54.

ovarice, 1439,
pancreaticoduodenaliz, 128,
perinei, 167, 135,
pericardincophrenica, H2.
phrenicse craniales, 54.
pudenda externa, 76.
pudenda interna, 167, 173, 185.
pulmonalis, 35,

renales, 147,

sacralis lateralis, 174.
sacralis media, 176.
spnl'mntica externa, 149,
spermatica interna, 147,
subelavia dextra, 45,
subelavia sinistra, 41,
thoracica externa, 42,
thoracica interna, 42, 51.
thymicm, 52.

transversa colli, 41.
truncus bicarotis, 358, 43.
truncus brachiocephalicus, 37, 39,
truncus costocervicalis, 42,
trunens bronchowesophageus, 53.
trunens omocerviealis, 42,
trunens pudendoepigastricus, 150,
umbiliealis, 167.
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Arteria or arterie—confinued.
uterina candalis, 185,
uterina media, 150,
vertebralis, 42.
vesicales craniales, 167,
Arteries of the abdomen (Table), 188,
Arteries of the thorax (Table), 67.
Articulation or Articulations—
capitular, of ribs, 63,
costo-chondral, 52.
coRto.transverse, G4,
costo-vertebral, 63,
interchondral, 53.
intersternal, 53.
sacro-iliac, 175
sterno-costal, 52,
vertebral, 61.
Atrio-ventrienlar bundle, 50.

Atrio-ventrieular orvifices, 31, 32, 34, 51.

Atrinm of heart, left, 33,
Atrinm of heart, vight, 30.
Aunrncles, of heart, 26, 24.
Axis pelvis, 182,

Azypous vein, 24, 54, 151.

Brearorip trunk, 38,
Bicuspid valve, 35,
Bile duet, 123.
Bladder, urinary, 163, 189,
Blood supply of museles (Tables), 189.
Body or Lmlins—

cavernous, of penis, 77.

eavernous, of urethra, 78.

of epididymis, 71.

of seminal vesicle, 185,

of urinary bladder, 163.

of uterns, 134,
Brachio-cephalic arterial trunk, 37, 39.
Brachio-cephalie artery, 42,
Broad lignments, of uterus, 134.
Bronchi, 21, 45.
Bronchial artery, 54.
Bronchial lj'n‘qﬂl slands, 22, 46.
Broncho-esophageal arterial trunk, 53.
Broncho-msophageal muscle, 46.
Bulbo-cavernosuz muscle, 79, 167,
Bulb of urethra, 78, 171.
Bulbo-urethral glands, 166,
Bulb of vestibule, 185.
Bundle, atrio-ventricular, 50.
Bursa omentalis, 104,

Cxcan lymph glands, 111.
Cmecocolie fold, 100.
Cmcum, 94, 98
Canal—

anal, 161.

cervical, of uterus, 186.

inguinal, 84, 88,

milk, 68.
Capitular artienlation, of rib, 63.
Caput epididymidis, 71.
Caput pancreatis, 117,
Cardia of stomach, 113.
Cardiac nerves, 47.
Cardiac plexus, 47, 48,

Cardiac sphincter of stomach, 132,
Cardiac veins, 29,
Carotid (common) arteries, 43.
Canda epididymidis, 71.
Canda pancreatis, 117.
Candal arteries, 175,
Candal gluteal artery, 174,
tandal gluteal nerve, 178,
Candal hemorrhoidal nerve, 169, 178.
Candal mesenteric artery, 110,
Candal uterine artery, 185,
Caval foramen, in diaphragn, 146.
Claval vein, candal, 24, 150,
Caval vein, cranial, 23.
Cavities of the heart, 30,
Cavity—

allominal, 89,

pelvic, female, 181,

pelvic, male, 156.

thoracie, 10,
Cellulze of large intestine, 111,
Centrum tendineum, of diaphragm, 145,
Centrim verticis, of bladder, 164
Cervical (candal) lymph glands, 45.
Clervix uteri, 134,
Chondro-xiphoid ligament, 53.
Chordee tendines, 32.

| Cirenmflex artery of thigh, lateral, 175.
| Circumflex iliae artery, deep, 149,
| Cirenmflex iliac vein, deep, 150,

Clisterna chyli, 55, 151.
Clitoris, 185.
Coceygeal artery, 175,

| Coceygens muscle, 159.
| Coccygeal nerves, 178,
| Coeliac artery, 124,

Ceeliaco-mesenterie ganglia, 130.
Coliac plexus, 130,
Colic arteries, 110.
Colic lymph glands, 111.
Colic plexus, 130.
Colic veins, 1285, 129,
Colliculus seminalis, 171,
Collum glandis, 78.
Collum vesics, 163.
Colon—
great, 94, 100
small, 96, 101.

lommissures of yulva, 185,
Conjugate diameter of pelvis, 182.
Constrictor muscle, of vestibule, 185,
Constrictor muscle, of vulva, 185,
Contents of abdomen, 93,
Conus arteriosns, 32,
Cord, spermatie, 72, 140.
Cornua uteri, 134,
Corona glandis, 78.
Coronary arteries, 29,
Coronary ligament, of liver, 123.
Corpus cavernosum penis, 77.
Corpus cavernosum urethree, 78,
Corpus clitoridis, 185.
Corpus epididymidis, 71.

pus Inteum, 139.
Corpus uteri, 134,
Corpus vesiem, 163.
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Corpus vesienl® seminaliz, 165,
Costal arch, 11.
Costal pleura, 12
Costo-cervical arterial trunk, 42,
Costo-cervical artery, 41.
Costo-chondral articulations, 52,
Coato-mediastinal sinus, 14.
Closto-transverse articulation, 64.
Costo-vertebral articulation, 3.
Cranial gluteal artery, 175.
Cranial eluteal nerve, 178,
Cranial hiemorrhoidal artery, 110, 168,
Cranial hemorrhoidal vein, 129,
Cranial mesenterie artery, 109,
Cremaster muscle, external, 71,
Cremaster muscle, i||1::.:|'rm!, i
Crista terminalis, of heart, 30,
Crista urethealis, 169, 170,
‘rura of penis, 78.

Crura of lliaiahragm,_ 145,
Crura of clitoris, 185.
Cryptorchism, 74.
Cupnla pleurs, 14.
Curvatnres of stomach, 114,
Cutaneons muscle, 80,
Cutaneous nerves—

dorsal, 8.

lateral, 9.

of thigh, lateral, 86, 155, 176.

of thigh, posterior, 178.

Dakros tunie, 70,
Deep cervical artery, 41.
Deep cirenmilex ilac artery, 86, 149,
Deep cirenmilex iliae vein, 150,
Deferent duet, 72, 164,
Deferential artery, 167,
Descent of testis, 73,
Development of adrenals, 144,
Development of panereas, 118,
Development of peritoneum, 105.
Diameters of pelvie inlet, 182,
Diaphragm, 145.
Diaphragmatic Hexures of colon, 94, 100.
Diaphragmatic pleura, 14.
Diverticulum duodeni, 132.
Dorsal artery of penis, 77.
Dorsal colie artery, 110.
Dorsal eosto-transverse ligament, 65,
Dorsal entaneons nerve, 8,
Daorzal nerve of penis, 80, 169,
Dorsal wsophageal nerve trunk, 130.
Dorzuim penis, 77.
Duet or Duets—

deferent, 72, 164.

bile, 123,

ejaculatory, 165.

excretory, of bulbo-urethral glands,

166,

excretory, of seminal vesicle, 165.
of epididymis, 71.
pancreatic, 118,
right lymphatic, 55,
thoracie, 55.
Ductus arteriosus, 38,
Duodenum, 96, 117, 132,
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Eracvnatory duct, 165.
Endocardium, 30, 50.
Endothoracic fascia, 10.
Epicardium, 23, 50.
Epididymis, 71.
Epigastric, candal, artery, 85,
Epigastrie, cranial, artery, 52, 86.
Emgastrie veins, 86,
Epiploic foramen, 105,
Excavation—
recto-uterine, 135, 181,
vesico-uterine, 181,

| Exeretory duets, of bulbo-urethral glands,

166,
Excretory ducts, of seminal vesicles, 165.
External genital parts, female, 185.
External genital parts, male, 68,
External ilinc artery, 149.
External pudendal artery, 76.
External spermatic artery, 149,
External spermatic nerve, 155, 176,

Fascra—
abdominal, 82, 89,
endothoracie, 10,
iliae, 151,
lumboe-dorsal, 1.
pelvic, 161.
scrotal, 70.
transver=alis, 161,
Faleiform ligament, 123,
Fallopian tube, 139,
Femoral nerve, 156, 178,
Fimbrize, of uterine tube, 139,
Fissure, nmbilical, of liver, 122.
Flexure —
dorsal diaphragmatie, 94, 100.
of dunodenum, 117,
Iml'l.'it', 94, 100,
ventral diaphragmatie, 94, 100.
Fetal eirenlation, 192,
Fold or Folds—
carco-colic, 100
gastro-pancreatie, 115.
1leo-caeal, 100,
of vena cava, 15.
umbilical, of bladder, 159.
ureteral, 169
urogenital, 143, 158,
Faollicles, Graafian, 138,
Foramen—
caval, in diaphragm, 146,
epiploie, 106.
reater sciatic, 156,
esser seiatie, 157.
Fornix vaginme, 187,
Fossa elitoridis, 185.
Fossa glandis, 78,
Fossa ovalis, 31.
Fossa, ovulation, 136.
Fundus, of seminal vesicle, 16G5.
Fundus, of uterus, 134,

Gaxaniow or ganglia—
candal cervieal, 5.
caudal mesenterie, 130.
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Ganglion or ganglia—continued.
eoeliaco-mesenterie, 130,
first thoracie, 57.
impar, 179.
lumbar, 156,
sacral, 179,
spinal, 55,
splanchmic, 144.
thoracic, 58,

Gastrie arteries, 125, 126.

Gastrie lymph glands, 129,

Gastric plexus, 129, 130,

{xastric veins, 129,

Gastro-duodenal artery, 128,

Gastro-duodenal vein, 128,

Gastro-epiploic arteries, 125, 128,

Gastro-epiploic veins, 129,

Gastro-hepatic ligament, 115.

Gastro-pancreatic fold, 115.

Gastro-phrenic ligament, 115,

Gastro-splenie ligament, 115.

Genito-femoral nerve, 155, 176.

Glans elitoridis, 185,

Glans penis, T8

Gluteal arteries, 174, 175.

Gluteal nerves, 178,

Graafian follicles, 138,

Groove—
coronary, of heart, 26,
intermammary, G8.
longitudinal, of heart, 27.
terminal, of heart, 30.

Gubernaculum testis, 73.

HaMorrHOIDAL arteries, 110, 167, 168,
185,

Haemorrhoidul nerves, 167, 178,
Hemorrhoidal plexus, 130.
Hamorrhoidal veing, 129,
Haustra, 95
Head —

of epididymis, 71.

of pancreas, 117.
Heart, 24.
Heart, structure of, 49.
Hemiazygous vein, 55.
Hepatic arteries, 125, 127.
Hepatic lvmph glands, 129,
Hepatic plexus, 130.
Hepatie veins, 129, 150.
Hepato-duodenal ligament, 117.
Hepato-renal ligament, 123,
Hiatus aorticus, 146.
Hiatus asophagens, 146.
Hilus—

of lung, 18,

of spleen, 120,

renal, 142,
Hymen, 187,
Hypogastric artery, 173.
Hypogastric plexus, 169,
Hypogastric vein, 175.

ILEO-CE£CAL artery, 110,
Ieo-caeeal fold, 100.
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Nea-cmeal vein, 128,
Ileo-cweo-colic artery, 110.
Tlenm, 96.
Iliac artery, external, 149,
Iliac artery, deep cireumflex, 149.
Iliac fascia, 151.
Iliac lymph glands, 150.
Iiacus muscle, 152,
Iliac veins, 150, 151,
Ilio-costaliz muscle, 3.
Hio-hypogastric nerve, 86, 153, 176,
LHio-inguinal nerve, 86, 155, 176,
Hio-lumbar artery, 175
[lio-lumbar ligament, 180.
Iio-peoas musecle, 152.
Inclination of pelvis, 182.
[nfundibulum, of nterine tube, 139.
In;_';u'ln.'ll canal. B4, BB
Ingninal ligament, 84.
Inlet, pelvie, 156, 181,
Interarticular ligament, 64.
Interchondral ligaments, 53,
Intercostal arteries, 7, 41, 42, 54,
Intercostal lymph glands, 54,
Intercostal muscles, 6, 7.
Intercostal spaces, 11.
Intercostal nerves, 8, 36,
Intercostal veins, 8,
Interior of —

duodenum, 132,

heart, 20.

mtestines, 111,

stomach, 131.

urethra, 170

urinary bladder, 169,

uternus, 186,

vaging, 1587,

vestibule, 187,
Intermammary groove, 63.
Intermediate lobe of lung, 18.
Internal pudendal artery, 167, 173, 185.
Internal pudendal vein, 167.
Internal spermatic arteries, 147.
Internal spermatic nerve, 130,
Internal spermatic veins, 150,
Interspinal ligament, 62.
Intersternal synchondroses, 53.
Intertransversales lnmborum musecles, 5,
Intertransverse liganment, 63.
Intervenons tubercle of heart, 31.
Interventricular septum, 32, 34.
Intervertebral fibrocartilages, 61.
Intestinal arteries, 109,
Intestinal lymphatic trunks, 151,
Intestinal veins, 128
Intestines, 94, 96, 98, 111, 112,
Ischio-cavernosus muscle, 79, 185,
Ischio-urethral musele, 167,
Isthmus, of prostate, 164.
Isthmus, of urethra, 166, 170,
Isthmus of uterine tube, 139.

JEIUNUM, 96.

Kipxgys, 140.
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Liasia pudendi, 185.
Large inlestine, 94, 98,
Lateral cutancous nerve of thigh, 86,
1556.
Lateral cutaneous nerve (ramus), 9.
Lateral iliac lymph glands, 150.
Lateral sacral artery, 174.
Left colie artery, 110.
Left eolic vein, 129,
Left gastro-epiploic artery, 125.
Leit gastro-epiploic vein, 129,
Levator ani muscle, 162,
Levatores costarum muscles, b.
Ligament or Ligaments—
arteriosum, 37.
broad, of uterus, 134.
coronary, of liver, 123.
chondro-xiphoid, 53.
dorsal eosto-transverse, 65.
falciform, 123.
flava, G2,
gastro-hepatic, 115,
gastro-phrenie, 115,
¥11#tl':}-h|-1-_-|iiu, 115,
wpato-duosdenal, 117.
hepato-renal, 123,
ilio-lnmbar, 180,
inguinal (of Poupart), 84.
interarticnlar, 64.
interchondral, 53,
interspinal, G2,
interiransverse, 63,
longitudinal, of vertebral column, 61.
nuchal, 62,
of neck of rily, G5,
phrenico-splenic, 120,
proper, of ovary, 137,
proper sternal, 53.
pulmonary, 14.
radiate, costo-vertebral, G4.
radiate, sterno-costal, 53,
reno-duodenal, 117,
reno-splenic, 120,
round, of bladder, 159,
vound, of liver, 123
round, of uterus, 136.
saero-iliae, 179,
sacro-spinous, 180,
snero-tuberous, 180,
sterno-pericardiac, 22,
supraspinal, 62.
suspenszory, of mammary gland, 69.
sugpensory, of ovary, 136, 137.
suspensory, of penis, 77.
suspensory, of spleen, 120.
triangular, of liver, 123,
Limbus fossm ovalis, 31.
Linea alba, 87.
Linea terminalis, 93.
Liver, 120, 132,
Lobes of liver, 122,
Lobes of lung, 18.
Lobes of prostate, 164.
Longissimus cerviciz muscle, 4.
Longissimus costarum muscle, 3.
Longissimus dorsi musele, 3.
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Longitudinal

column, 61,
Longus colli musele, 58,
Lumbar arteries, 10, 149, 173,
Lumbar lymphatie trunks, 151.
Lumbar lymph glands, 147.
Lumbar nerves, 10, 153, 176.
Lumbar veing, 150,
Lungs, 16,
Lymphatie duct, right, 55.
Lymph glands—

anal, 178.

bronchial, 22, 46.

caecal, 111,

cervical, 45,

eolic, 111.

gastric, 126,

hepatic, 129,

iliac, 150.

intercostal, 54.

lnmbar, 147.

mediastinal, 45, 46.

mesenteric, 111.

pelvie, 176.

rectal, 176.

renal, 144,

gacral, 176

splenie, 128,

subiline, 87.

superficial ingninal, 69,
Lymph glands of thorax and abdomen

(Table), 190,
Lymph nodules, aggregated, 112,

ligaments of vertebral

Mamsmary glands, 68,

Margo plicatus, 131,

Medial iliac lymph glands, 150.
Mediastinal arteries, 42,
Mediastinal lymph glands, 45, 46.
Mediastinal septum, 12, 15.
Mediastinal plenra, 12, 15.
Mediastinum testis, 75.
Meszenterie artery, caudal, 110,
Mesenteric artery, cranial, 108,

| Mesenteric ganglia, 130,
| Mesenteric lvmph glands, 111,
| Mesenterie plexus, 130.

Mesenteric veins, 110, 128,
Mesentery —
of small intestine, 96, 107.
colie, 107.
Mescduodenum, 96.

Mezogastrinm, 105.

_ Mezometrinm, 136,

Mezorchinm, 73.

| Mesorectum, 161.

Mezosalpinx, 136, 139,

Mesovarinm, 136, 137.

Middle colic artery, 110.

Middle heemorrheidal artery, 167, 185,
Middle hemorrhoidal nerve, 169.
Middle sacral artery, 176,

Middle uterine artery, 150,

Milk canals, 68,

Milk sinus, 68.

Multifidus dorsi muscle, 5.
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Muscles of thorax and abdomen (Table), ' Nervus or Nervi—continued.

188,
Museulo-phrenic artery, 52.
Musenlus or Muscnli—
bronchowsophageus, 46.
bulbocavernosus, 79, 167,
coccyzens, 158,
constrictor vestibuli, 185,
constrictor valvoe, 135,
cremasier externns, 71,
cremaster internus, 72.
cutanens, 80,
diaphragma, 145.
ilincus, 152,
iliccostaliz, 3.
iliopsoas, 152.
intercostales externi, 6.
intercostales interni, 7.
intertransversales lnmborum, b
intertransversarii, 172,
ischiocavernosns, 749, 185,
ischionrethralis, 167.
levator ani, 162,
levatores costarum, 5,
longissimus, cervieis, 4.
longissimus costarum, 3.
longissimus dorsi, 3.
longus eolli, H8.
multifidus dovsi, 5.
obliguus externus abdominis, 82,
obliquus internus abdominis, 84.
obturator internus, 171.
papillares, 32, 35,
pectinati, 30.
plem‘nmsup‘lmgﬁus, 4.
prostaticus, 166.
psoas major, 152,
psoas minor, 152,
quadratus lnmboram, 153.
rectococcvgeus, 162,
rectus abdominis, 85,
rebractor costm, 84,
retractor penis, 80, 162.
sacrococevgel dorsales, 171,
sacrococevgel ventrales, 172,
gerrati dorsales, 1.
gphincter ani, 161, 162.
sphineter emeei, 99,
sphincter cardize, 132,
sphincter ilei, 99,
sphineter pylori, 115, 131,
sphincter vesica, 170.
spinalis (et semispinalis) dorsi et
cervicis, 5.
transversi cordis, 33
transversus abdominis, 87,
ransversns costarum, .
transversus thoracis, 51.
urethralis, 166,
Myoeardium, 49.

Neck of uterus, 134,
Neck of urinary bladder, 163.
Nerve supply of muscles (Table), 189.

Nervus or Nervi—
cardiaci, 47.

coceygei, 178,
cutanens dorsalis, 8,
cutaneus femoris lateralis, 86, 155, 176.
cutanens femoris posterior, 178.
cutanens lateralis, 9.
dorsalis penis, 30, 169,
femoralis, 156, 178,
genitofemoralis, 155, 176.
elutins candalis, 178,
fhllamlﬁ eranialis, 178.
iemorrhoidalis caudalis, 169, 178,
hemorrhoidalis medions, 169,
ilichypogastricus, 86, 153, 176.
ilioinguinalis, 86, 155, 176,
intercostales, 8, 86
ischiadicus, 178,
lumbales, 10, 153, 176.
obturatorins, 1758,
perinei, 169.
phrenicus, 22.
pudendus, 168, 178,
recurrens, 4.
sacrales, 176,
saphenus, 156,
gpermaticus externus, 155, 176,
spermalicus internus, 130.
spinales, 59.
splanchnicus major, 58, 144,
splanehnicus minor, 58, 144,
sympathicus, 56, 156, 169,
thoracales, 8 #6.
trunens asophageus dorzalis, 47, 130,
truncus esophageus ventralis, 47, 129,
vagus, 46.

Node of Keith and Flack, 50.

Node of Tawara, 50,

Nutrient artery of ilinm, 175.

Onnique abdominal muscles, 82,
Oblique diameter of pelvis, 182,
Obturator artery, 80, 175,
Obturator muscle, internal, 171.
Obturator nerve, 178,
(Esophageal artery, 54,
(Esophageal hiatus, in diaphragm, 146.
(Esophageal nerve trunks, 47, 129,
(E=ophageal plexus, 48,
(Esophagus, 46.
Omental bursa, 104,
Omentum, greater, 94, 103,
Omentum, lesser, 103,
Omo-cervical arterial trunk, 42.
Openings in diaphragr, 146.
Orifice—
abdominal, of uterine tube, 139.
aortic, of heart, 35, 51.
atrio-ventricular, 31, 32, 34, 51.
external uterine, of eervieal canal, 187,
internal uterine, of cervical eanal, 186,
preputial, 75.
pulmonary, of heart, 33.
urethral, external, 78, 187.
urethral, internal, 170.
uterine, of uterine tube, 139, 186.
Ostium.  See Orifice,
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Outlet, }Jl:h’im 107,

Ovarian arteries, 149,

Owvarian bursa, 139,

Ovarian fimbriz, of nterine tube, 139,
Ovaries, 136,

Ovulation fossa, 136,

PascrEas, 117.
Pancreatic ducts, 118,
Pancreatico-duosdenal artery, 128,
Pancreatico-duodenal vein, 129,
Pampiniform plexus, 72.
Paroophoron, 139,
I'apilliu. sommon renal, 143,
‘apillary museles, 32, 30,
Pectinate muscles, 30,
Pelvie apertures, 156, 157,
Pelvie cavity, 156.
Pelvie contents, female, 180,
Pelvie contents, male, 155,
Palvie fascia, 1941,
Pelvic lexure of colon, 94, 104,
Pelvie lvmph glands, 176.
Pelvic peritonenm, 158,
Pelvis, renal, 143,
Penis, 77.
Pericardinm, 12, 22,
Perineal artery, Ili:'_, L&,
Pericardiaco-phrenie artery, 53,
Pericardiac plenra, 14.
Peritonenm, 101, 158, 181,
Peyer, lvmph nodules of, 112,
Phrenie arteries, 5d.
Phrenie nerve, 22,
Phrenic veins, 150,
Phrenico-costal sinus, 14.
Phrenico-splenie ligament, 120,
Plexus or Plexuses—
aortic, 130,
cardiac, 47, 48.
caeliac, 130,
colic, 130,
gtrie, 129, 130.
iemorrhoidal, 130,
hepatie, 130,
hypogastrie, 169,
mesenteric, 130,
wsophageal, 48.
pampiniform, 72.
pulmonary, 47.
renal, 130,
spermatic, 130.
splenic, 130,
tracheal, 48,
utero-ovarian, 130,
Pleura, 12.
Plenro-aesophageal muscle, 46.
Plica. See I::ﬁ:
Porta hepatis, 121.
Portal ring, of pancreas, 118.
Portal vein, 128,
Poupart's (inguinal) lignment, 84.
Prepuce, of penis, 75.
Prepuce, of clitoris, 185.
Process, candate, of liver, 122,
Process, omental, of liver, 122,

Processus dorsalis glandis, 78,
Proper ligament of ovary, 137.
Prostate, 164,

Prostatic muscle, 166,

Prostatic ntricle, 165,

Psoas muscles, 152,

Pudendal arteries, 76, 167, 173, 185,
Pudendal nerve, 168, 178.

Pudendal veins, 77, 167.
Pudendo-epigastric arterial trunk, 150.
Pulmonary artery, 35.

Pulmonary ligament, 14.

Pulmonary opening, of heart, 33, 51.
Pualmonary pleura, 14.

Pulmonary veins, 20, 34,

Pyloric antrum, 115.

Pylorie sphincter, 115, 131.

Pylorus, 115.

ADRATUS INMDOTIN INMUScie, 13s,
QUanraTrs luomb le, 153

RaDIaTe ligament, 64.

Raphe scroti, 69,

Rectal lymph glands, 176.
Recto-coceygens muscle, 162,
Recto-uterine excavation, 135, 181.

[ Rectumn, 161.

Recurrent nerve, 48,
Renal arteries, 147.

| Renal hilus, 142,

Renal l}'luI}Jh glands, 144.
Renal papilla, common, 143.
Renal pelvis, 143.
Renal plexus, 130,
Renal sinns, 142,
Renal veing, 150,
Reno-duodenal ligament, 117,
Reno-splenic ligament, 120.
Retractor costae muscle, 84.
Retractor penis muscle, 80, 162,
Right colic artery, 110,
Risht colie vein, 128,
Right gastro-epiploic artery, 128.
Right gastro-epiploic vein, 128.
Right Iymphatic duet, 55.
Ring—
portal, of pancreas, 118.
preputial, 76.
vaginal, 71.
Root of lungs, 20.
Round ligament, of bladder, 159,
Round ligament, of liver, 123.
Round ligament, of uterus, 136,

SACRAL artery, lateral, 174.
Sacral artery, middle, 176.
Sacral ?unglin.. 179,

Sacral lymph glands, 17
Sacral nerves, 176
Sacro-coecygeal muscles, 171,
Sacro-iliac ligaments, 179.
Sacro-spinous ligament, 180,
Sacro-tuberous ligament, 180,
Saphenous nerve, 156,
Seiatic foramina, 156, 157.
Sciatic nerve, 178,
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Serotum, G,
Semilunar valves, 33, 35, 458,
Seminal colliculus, 171.
Seminal vesicles, 165.
Septum interatrial, 31.
Septum interventricular, 32, 34,
Septum mediastinal, 12, 15.
Septum penis, 77.
Septum seroti, 70,
Serrati dorsales museles, 1.
Sheath of rectus abdominis muscle, 87,
Sinus or sinuses—

aortic, 36.

costo-mediastinal, 14.

epididymidis, 7+

milk, 68,

phrenico-costal, 14.

renal, 142.

transverse, of pericardinm, 23.

vertebral venous, longitudinal, 61.
Small intestine, D8,
Spaces, intercostal, 11.
Spermatic arteries, 147, 149
Spermatic cord, T2, 140.
Spermatic nerves, 130, 155, 176.
Spermatic plexus, 130.
Spermatic veins, 1M,
Sphincter—

ani, 161, 162,

caeed, U9,

cardia, 132,

ilei, 99.

pylori, 115, 131,

vesice, 170.
Spinalis dorsi et cervicis muscle, b
Spinal nerves, general constitution, 59.
Splanchnic ganglion, 144.
Splanchnic nerves, 58, 144,
Spleen, 119, 133.
Splenic artery, 125.
Splenic corpuscles, 133.
Splenic lymph glands, 129,
Splenic plexus, 130,
Splenic pulp, 133.
Splenic vein, 128,
Sternal, internal proper, ligament, 53.
Sterno-costal articnlations, 52,
Stomach, 112, 131,
Straight abdominal muscle, 85, 87,
Structure of—

bladder, 170.

intestines, 112,

liver, 132.

spleen, 133.

stomach, 131,
Subelavian arteries, 41, 45,
Subiliac lymph glands, 87.
Suleus.  See Groove.
Superticial inguinal lymph glands, 69.
Suprarenal %hm ds, 143,
-"'.’-us;nenaory zgnment or lignments—

mammary glands, 69.

of ovary, 136, 137,

of penis, 77,

of spleen, 120.

Sympathetic nervons system, 56, 156, 179.
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TExLE, 98, 89,
Tail—

of epididymis, 71.

of pancreas, 117.
Tendinous cords, of heart, 32.
Terminal crest, of heart, %ﬂ
Terminal line, of pelvis, 93.
Terminal suleus, of heart, 30
Testis, T1.
Thoracic arteries, 42, 5l.
Thoracic cavity, 10,
Thoracie duct, 53
Thoracic nerves, 8, Bi.
Thoracic vein, external, 80,
Thoracic vein, internal, 52,
Thymic arteries, 52,
Thymus, 16.
Trabeeule carnew, 32,
Trachea, 45.
Tracheal nerve plexus, 48,
Transversalis faseia, 161.
Transverse abdominal I]II.HILi'l. H.
Transverse artery of neck, 4
Tranaverse diameter of ]]Eﬁ\"l*&, 182,
Transverse muscles, of heart, 32,
Transverze ginus of ]'J-f:riuun.iiu_un:1 23.
Transverse thoracic muszcle, 51.
Transveérsus costarum musele, .
Triangular ligaments, of hw-r 123,
Tricnspid valve, 32,
Trigone of hlmid{-r 164,
Trunci lumbales, 151.
Trunei intestinales, 1561.
Truncus bicarotis, 38, 43.

| Truncus brachiocephalicus, 37, 39,
[ Truncus hrunchumauilhageus. 5.

Truncus costocervicalis, 42,
Truncus resophageus dorsalis, 130.

| Truncus wsophageuns ventralis, 120,

Truncus omocervicalis, 42.
Truncus pudendoepigastricus, 150,
Tubercle, intervenous, of heart, 31.
Tule, nterine, 139,

Tunica albuginea, of penis, 77.
Tunica albuginea, of testis, 74.
Tunica flava abdominis, 82,

Tuniea vaginalis, 70.

Tuniea va.suulﬂua. testis, 75.

UMBILICAL arlery, 167.
Umbilical fissure, of liver, 122,
Umbilical folds, of hl.ulder, 159,
Umbilicus, 88.

Ureter, 143,

Urethra, 78, 166, 170, 187.
Urethral bulb, 78, 171.
Urethral crest, 169, 170.
Urethral muscle, 166,
Urethral orifice, external, T5.
Urethral orifice, internal, 170.
Urethral p Hrunem, 78,

Urinary bladder, 163, 169,
Urogenital fold, 143, 159.
[terine &l'ttl'lﬂ 149 150, 185,
Uterine tube, 139.
Utero-ovarian plexus, 130,
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Uterus, 134, 186.
Utricle, prostatie, 165,

Vacina, 182, 187.
Vaginal eavity, of scrotum, 71.

Vaginal portion of uterus, 134, 186,

Vaginal process, of peritonenm, 73.
Vaginal ring, 71.
Vaginal tunie, 70.
Vagus nerve, 46.
Valve or Valves—
hicuspid, 35.
of vena cava, 31.
semilunar, 33, 35, 48,
tricuspid, 32
Veins of vertebral canal, 61.
Vena or Vene-—
azygos, 24, 64, 151,
cava candalis, 24, 150,
cava cranialis, 23,
cirenmflexa ilinm profunda, 150.
colica dextra, 128,
eolica sinistra, 129.
cordis magna, 29.
cordis media, 29.
cordis minores, 29.
epigastrice, B6.
gastrice, 129.
gastroduodenalis, 129,
gastraepiploiea dextra, 129,
astraepiploica sinistra, 129,
;ﬁmmnrrhuidalis cranialis, 120,
1emiazy i}
hﬂpnticwﬁnrﬂﬂ, 150,
hypogastrica, 175.
ileoczecalis, 128,
iliaca communis, 150, 151.

Vena or venmw—continued,
iliaca externa, 151,
intercostales, 8,
intestinales, 1285,
lienaliz, 129,
lnmbales, 150,
mesenterica, 110, 128,
panereaticodundenalis, 129,
phreniese, 150,
portae, 128,
pudenda externa, 77.
pudenda interna, 167.
pulmonales, 20, 34.
renalis, 150,
spermatica interna, 150,
spinales, 61.
thoracica externa, S0.
thoracica interna, 52,

Ventral colic artery, 110.

Ventral cesophageal nerve trunk, 129

Ventricle, left, of heart, 34.
Ventricle, right, of heart, 32,
Vertebral artery, 42,

Vertebral articulations, 61,
Vertex vesice, 163,

Vesical arteries, 167.

Vesicles, seminal, 165,
Vesico-uterine excavation, 181.
Vestibular bulbs, 185
Vestibule, 184, 187.

Vestibule of omental bursa, 105,
Vestibular glands, 187,

Villi, 112,

Vortex cordis, 49.

Vulva, 185,

Wixsnow, foramen of, 105.
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