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TEE CIRCULATORY SYSTEM OF TEE GILL MONSTER

H.ELODERMA SUSP,CTULM COPE

The first reference to the genus Heloderma

is that of Franciscus Hernandez (1651) , who gave a fair de-

scription of H. horridum. The first anatomical work appears

to have been done by F. H. Trochsel (1853) , who concerned him-

self largely with the skeleton. He published figures of the

side and basal view of the skull, dorsal view of the tongue,

hyoid, ribs, sternum and pelvis. Spencer F. Baird (1853) pub-

lished a lateral view of H. suspectum, apparently, and a ven-

tral view of the head, and details of the toes. Drawings rep-

resenting dorsal and ventral views of the skull of H. horridum

were published by I aup (1865). Cope (1869) referred to the

characters of the Helodermatidae and described H. suspectum

as a distinct species.

An account of the structure of the teeth

of the genus Heloderma and figures of structural parts of H.

horridum were presented by Paul Gervais (1873). Dumeril and

Bocourt (1878) gave (what Shufeldt terms) a very excellent

account illustrated by figures of H. horridum, with a brief

resumé of all that appeared to be known of the reptile up to

that time. The first study of the anatomy of the poison glands

was reported by J. G. Fischer (18821.



The first extensive work on the anatomy

of H. suspectum was undertaken by R. W. Shuf eldt (1890) . He

attempted a general survey of all the systems, elaborating

particularly on the skeleton and musculature. His descrip-

tion of the circulatory system was cursory in that he included

only notes on the heart, larger branches of the dorsal aorta,

and the major tributaries of the hepatic and gastric portal

veins.

G. A. Boulenger (1891) recorded further

studies on the osteology of the vertebral column and skull.

Shufeldt (1891) made additional observations on the vertebrae

and ribs of H. suspectum and E. horridum. He published addi-

tional notes (1891) on the poison apparatus and teeth. C.

Stewart (1891) added to Shufeldt's description of the thyroid

gland, kidneys and genitalia. In locating the genus Hel od erica

taxonomically, Cope (1898) defined the characteristics of the

family Helodermatoidea and of the genus. F. E. Beddard (1906)

recorded further studies on the circulatory system in a de-

scription of the umbilical, abdominal, and epigastric veins

as well as notes on the aortic arches and larger arteries to

the alimentary tract. In this work he attempted to compare

H. suspectum with other lizards.

In a research report on the venom and poi-

son glands Loeb, (1913) are presented two ventral views of

dissections of the lower jaw in which the poison glands and

neighboring blood vessels are shown; also a description of the

anatomy of the poison glands, and finally the skeleton,muscles



of the heàd and poison glands were figured and described by

Phisalix (19221 in his study of the venom.

The present work was .

undertaken with the

purpose of verifying previous descriptions of the circulatory

system and carrying the description of the gross anatomy of

the blood vessels nearer to completion.

Five mature specimens of H. suspectum were

used in this work, three of which were males and two were fe-

males. This species, according to Van Denburg, is found in

Arizona, Nevada, southwestern Utah, southeastern California,

and Sonora. The vessels were injected by means of a cannula

inserted through the ventricle into the base of the aortic

arches. Gelatin mass colored with carmine was injected after

the blood had been drained through the cut ventricle. The gel-

atin mass was followed by starch mass colored with lead chromat

The specimens were preserved by injecting emualming fluid or

strong formalin into the muscles and pleuroperitoneal cavity,

after which they were immersed in strong formalin.

Acknowledgments are due to Dr. Horace Gun -

thorp, head of the Department of Zoology, and to rr. Clair

Hannum of the Department of Zoology, under whom this thesis

was prepared ; Dr. C. T. vorhies of the Department of Economic

Zoology for his courtesy in supplying specimens, and to Yr.

John Hart for the use of drawings which were of aid in veri-

fication.



In naming the arteries and veins an attempt

has been made to follow the nomenclature of human anatomy. In

some instances this scheme has necessitated a disregard of the

precise anatomical relations of the vessel described. It has

been felt, however, that homology of structure is of greater

significance than are the somewhat variable features of de-

scriptive anatomy.



ARTERIES OF THE HEAD

The AORTIC ARCHES lie side by side as they

emerge from the base of the ventricle. The LEFT ARCH runs

anteriorly, paralleled by the left common carotid, to the plane

of the axilla where it turns dorsally and posteriorly between

the oesophagus and the lung. It unites with the right arch

opposite the sixth thoracic vertebra to form the dorsal aorta.

The RIGHT AORTIC ARCH likewise is accompanied by its common

carotid artery to the level of the glenoid fossa, where the

arch turns postero -dorsal to approach the vertebral column.

The innominate artery and a pair of vertebral arteries arise

as anterior branches of the right arch. The latter runs pos-

teriad along the spinal column, giving rise to three pairs of

intercostal arteries and then joining the left aortic arch.

The COL11OI2Z CIRTOID ARTERY bifurcates about

one centimeter from its origin to form the RIGHT and LEFT COM-

MON CAROTID ARTERIES. The left common carotid immediately

after its origin crosses the trachea ventrally and runs for-

ward along its side. The right common carotid likewise ac-

companies the trachea anteriorly, and uranches like the left

common carotid. Dorsal to the anterior margin of the cora-

coid the common carotid artery divides to form the internal

and external carotid arteries.

The EXTERNAL CAROTID ARTERY, shortly after

its origin from the common carotid, gives rise to the thyroid

artery. It then curves antero ^laterally over the mesial
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surfaces of the sterno- hyoideus and omo- hyoideus muscles.

Thence it turns dorsad, then ventrad around the distal end

of the posterior cornu of the hyoid cartilage. The external

carotid next runs between the outer margin of the posterior

insertion of the cerato -mandibularis and the sterno- mastoideus

muscles and immediately makes a dorso- ventral loop over the

lateral aspect of the latter muscle. On the antero- ventral

side of this loop the mylo- hyoidean branch arises. The ex-

ternal carotid continues anteriorly and ventro-mesially over

the pterygoideus externes and under the cerato-mandibularis

muscle. On the postero- ventral face of the pterygoideus ex-

ternus muscle two branches are given to this muscle.

The LINGUAL ARTERY is the anterior con-

tinuation of the external carotid. It runs forward ventral

to the anterior cornu of the hyoid apparatus but dorsal to

the cerato- mandibularis and genio- hyoideus muscles. Several

small branches are given off by the lingual artery to the omo-

hyoideus, sterno- hyoideus proÌundus, cerato- hyoideus, cerato-

mand ibularis, and genio- hyoideus muscles, respectively. At

the base of the tongue the lingual artery passes dorsad

through the cerato- b..yoideus muscle into the base of the ton-

gue. It then continues anteriorly through the cerato- hyoideus

muscle to the symphys is of the lower jaw where it branches

into the mandibularis muscle, the anterior floor of the buccal

cavity and into the mandibulare.
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The THYROID ARTERY turns slightly ventrad

from its carotid origin before giving rise almost simultaneously

to four branches, namely, the pharyngeal, oesophageal, sterno-

mastoid, and the subscapular. The right thyroid artery also

gives off an epicoracoid branch at the same place. The thy-

roid artery continues directly into the thyroid gland. The

pharyngeal branch of the thyroid runs antero- mesiad between

the sterno -hyoideus profundus muscle and the floor of the phar-

ynx to terminate just behind the posterior cornu of the hyoidean

apparatus, close to the trachea. The sterno- mastoid branch

supplies the regions of origin of the sterno- mastoideus, the

sterno- hyoideus, and omo- byoideus muscles. The oesophageal

artery extends postero -mesiad from its origin to run along the

corresponding ventro- lateral margin of the upper oesophagus.

The epicoracoid turns ventrad and then posteriad in the mid -

line dorsal to the sterno- coracoideus profundus muscles which

it supplies.

The ,iYLO- EYOIDEAN ARTERY rims ventro -mesiad

over the menial aspect of the posterior mylo- byoidean muscle.

Of the two branches to the pterygoideus externus muscle, one

is an antero -ventral and the other a postero- dorsal branch.

The former branch passes anteriad over the ventral aspect of

the muscle, supplying it and ending in the floor of the pharynx

just anterior to the muscle. The postero -dorsal branch turns

dorsad over the posterior aspect of the muscle into which it

sends branches; it also sends a branch to the lateral wall of

the pharynx in the region of the articulation of the mandible.



The anterior subscapular artery supplies the sterno- coracoideus

muscle and also the mesial aspect of the subscapularis.

The INTEP AL CAROTID ARTERY runs from its

origin forward along the lateral margin of the pharynx, ventral

to the trapezius and mesial to the sterno -mastoideus muscles.

It comes to lie just inside the mesial margin of the quadrate

bone where the auricular and palatine arteries arise. The in-

ternal carotid then turns slightly dorsad, gives rise to the

mandibular artery at the po st er o- dorsal margin of the temporalis

muscle, then to the occipital artery. It continues anteriad

through the dorsal portion of the temporalis, just under the

lateral extension of the parietal. It runs ventrally under the

post -frontal to the posterior part of the orbit where it branche

forming the maxillary, ophthalmic, and the nasal arteries. The

internal carotid then turns postero- mesiad to accompany the op-

tic nerve ventral to the meninx; it passes dorsad through the

meninx to anastomose with the circle of Willis in front of the

hypophysis.

The AURICULAR ARTERY passes laterad between

the digastric and sterno- mastoideus muscles into which it sends

branches. Several small twigs are also given off into the pos-

terior wall of the Eustachian tube.

The PALATINE ARTERY runs along the lateral

face of the pro -otic and over the dorsal face of the basisphenoi

to bifurcate in front of the basisphenoid forming a median and

a lateral branch. The median palatine artery lies in the med-

ian line dorsal to the roof of the mouth and ventral to what
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is probably the submaxillary gland; it terminates in the region

of the ventral prolongation of the frontal bone. The lateral

palatine artery follows the mesial margin of the pterygoid

anteriorly; it branches along the lateral margin of the sub -

maxillary, supplying the postero- lateral lining of the mouth

and the adjacent gland.

The MANDIBULAR ARTERY serves to supply the

lower jaw. It turns laterally over the pterygoid between the

temporalis and pterygoideus internus muscles and runs through

the mandibular foramen into the angulare. The artery runs for -

ward in the canal between the angulare and dentare sending

branches through the foramina on the lateral face into the

poison glands. Near the symptysis it forms an anastomosis with

the mandibular °ranch of the lingual artery.

The OCCIPITAL ARTERY turns dorso- mesiad

over the temporalis muscle toward the occipital bone; it sup-

plies the temporalis and dorsal cervical muscles in the occip-

ital region.

The ITAXILLARY ARTERY passes ventrad along

the floor of the orbit, beneath the Harderian gland, to enter

the maxillare through the maxillary foramen at the antero-

ventral margin of the orbit.

The OPHTHALMIC ARTERY runs immediately

anteriad between the muscles of the eye and supplies the mus-

cles and the eye itself.
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The NASAL ARTERY crosses antero-obliquely

toward the ventral aspect of the nasal capsule. At first the

artery lies on the lateral margin of the meninx of the cere-

bral hemisphere; it then turns ventrad to run over the dorsal

margin of the ventral wing of the frontal, finally terminating

in and supplying the nasal capsule.



TIC ARTERIES OF THE FORELIMB

The INNOMI2TATE ARTERY extends a short dis-

tance anteriad in the midline and then gives off the subcla-

vian arteries. It continues forward as far as the third cer-

vical vertebra where it gives rise to four pairs of intercostal

arteries before passing dorsad between the first and second

cervical ribs.

The SURCL ÂVIN ARTERY arises opposite the

first thoracic rib. It runs forward a short distance and tuxns

laterad, then ventrad along the body wall opposite the fourth

cervical rib. As the subclavian turns ventrad, a small branch

is given off which runs forward over the retrahentes costarum

muscles, ending in the region of the third cervical rib. The

vessel arising from the left sublavian artery gives off a small

vertebral branch. Two small arteries are given off to the

intercostal muscles of the fourth and fifth cervical ribs.

The suoclavian turns laterad over the ventral margin of the

fourth cervical rib and at the anterior margin of the retra-

hentes costarum muscle becomes the axillary artery.

The AXILL.?Y ARTERY gives rise to three

branches, the subscapular, the lateral thoracic, and the pos-

terior coracoidal arteries, then passes into the arm through

a fossa bounded posteriorly by the fascia of the axilla,

ventrally by the sterno- coracoideus and coraco- urachialis longus

muscles, and anteriorly by the posterior margin of the sub-
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scapularis and the origin of the triceps brachii on the postero-

inferior angle of the coracoid. The brachial artery is the

continuation in the arm of the axillary.

The SUBSCAPULAR ARTERY is the proximal branch

of the axillary. Immediately after its origin the subscapular

gives off a small anterior branch to the median face of the sub -

scapularis muscle. The subscapular artery proceeds dorso-

laterad, along the caudal margin of the subscapularis. It tri-

furcates just mesiad to the insertion of the latissimus dorsi

to form a dorsal, a ventral, and an anterior branch. The dor-

sal oranch of the subscapular artery supplies the belly of the

serratus superficialis and continues dorsal and mesial to the

latissimus dorsi which it supplies. The anterior branch passes

forward between the lateral aspect of the scapula and the mes-

ial aspect of the infraspinatus to supply this muscle. The

ventral branch of the subscapular immediately bifurcates, giv-

ing rise to superficial and deep branches. The superficial

branch passes anteriad; ventral to the origin of the anterior

head of the triceps and just posterior to the insertion of the

infraspinatus it turns distad to the branch superficially over

the triceps brachii. The deep branch sends one twig into the

posterior head of the triceps and another down the arm between

triceps and humerus as far as the distal third of the humerus.

The LATERAL THORACIC ARTERY turns ventro-

mesiad from its origin on the axillary artery to supply the

serratus superficialis, serratus profundus, and the pectoralis

muscles.
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The POSTERIOR CORACOIDIL ARTERY arises

immediately distal to the lateral thoracic. It extends ventro-

laterally between the origins of the triceps brachii and the

coraco -brachialis orevis. In its course it sends branches in-

to the coraco - brachialis brevis, the coraco -brachialis longus,

and the postero -ventral portion of the subscapularis. It con-

tinues laterad, dorsal to the posterior angle of the coracoid,

to supply the coraco -brachialis brevis, and the capsular liga-

ment of the humerus.

The BRACHIAL ARTERY runs distad along the

humerus from a point opposite the postero - ventral margin of

the coracoid to the region of the elbow. The proximal half

of the artery lies on the postero -ventral aspect of the humer-

us; the distal half on its ventral side. Proximally the bra-

chial artery is bounded by the humeral origin of the triceps,

by the shaft of the humerus, by the insertional portion of

the coraco -brachialis brevis and by the coraco -brachialis

longue. In its distal portion it is bounded by the coraco -

brachialis Longus, the biceps brachii, and the brachialis

ant ices. From the . 'brachial arise the following branches: the

superior ulnar collateral, the anterior humeral, the superior

radial collateral, the radial, and the ulnar.

The SUPERIOR ULNAR COLLATERAL ARTERY

leaves the brachial near the junction of the first and middle

thirds of the humerus. It runs postero -ventrally between

the triceps and brachialis longus, turning d ista d to run

superficially between these two muscles and sending branches
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into their distal portions. It passes over the caudal aspect

of the posterior condyle of the humerus whence it sends a

small superficial branch over the extensor carpi ulnaris mus-

cle; a deep mesial branch forms an anastomosis with the ulnar

recurrent.

The ANTERIOR HUMERAL ARTERY arises midway

down the humerus at the distal border of the insertion of the

coraco- orachialis brevis. It turns anteriad and proximad to

lie between the brachialis anticus and the biceps brachii,

giving off branches to these muscles and continuing to the

origin of the brachialis anticus on the greater tuberosity.

The SUPERIOR RADIAL COLLATERAL ARTERY

arises from the brachial just proximad of the distal end of

the humerus. It runs anteriad, dorsal to the insertional ten-

don of the brachialis anticus and ventral to the tendon of

origin of the supinator longus. The artery branches over the

tendon of the latter muscle to send a dorsal branch between

the tendon and the head of the radius and a second branch an-

teriorly and superficially. The latter branch bifurcates on

the anterior aspect of the elbow to send a proximal branch over

the brachialis anticus and a distal branch over the supinator

longus.

The BRACHIAL ARTERY bifurcates between the

distal margin of the biceps brachii and the proximal margin

of the flexor d igit orum profundus to form ulnar and radial

arteries. The ULNAR ARTERY, shortly after its origin, gives

rise to two branches : the MEDIAN ULNAR and the LATERAL ULNAR.
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The lateral ulnar turns postern- dorsad to lie beneath the

pronator teres and the dorsal head of the flexor digitorum

profundus and above the ventral head of the flexor digitorum

profundus; on the mesial aspect of the flexor carpi ulnaris

the lateral ulnar artery bifurcates to form ulnar recurrent

and muscular branches. The ulnar recurrent turns proximad and

extends dorsally over the origin of the flexor carpi ulnaris

to anastomose with the deep branch of the superior ulnar coll-

ateral. The muscular branch passes down the forearm between

the flexor carpi ulnaris and the pronator teres muscles,

chiefly supplying the first named muscle. At the distal end

of the ulna it divides one branch passing distad between the

insertion of the flexor carpi ulnaris and the origin of the

flexor digitorum sublimis to supply the abductor and adductor

muscles of the fifth digit. A second branch anastomoses with

the interosseus artery in the carpal region to form part of

the palmar arch. The median ulnar artery continues down the

forearm toward the distal end of the radius. Throughout its

length the artery lies dorsal to the flexor carpi radialis;

the pronator accessorius and the pronator teres successively

cross it ventrally. At the distal end of the radius the med-

ian ulnar artery sends a branch mesial and dorsal to the ten-

don of the flexor digitorum profundus where it anastomoses

with the palmar arch.
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The RADIAL ARTERY curves dorsad from its

origin on the brachial artery to traverse the space bounded

anteriorly by the radius and posteriorly by the insertional

tendon of the biceps brachii and the antero -proximal margin of

the pronator quadratus. The artery continues its interosseous

course, dorsal to the pronator quadratus and ventral to the

extensor digitorum longus, giving off branches to these mus-

cles. Just proximad of the distal end of the radius the radial

artery moves to a position beneath the extensor pollicis where

it gives off an interosseous oranch to the palmar arch. Beneath

the insertional tendon of the extensor digitorum longus the

radial artery divides into four digital branches; each digital

artery continues distad between a pair of adjoining slips of

the extensor digitorum brevis muscle and upon reaching the

digital cleft bifurcates.
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TEE VISCERAL ARTERIES

The DORSAL AORTA extends from the sixth

thoracic vertebra to the first caudal vertebra. At each inter-

costal space, a pair of intercostal arteries arises. Each

intercostal artery turns anteriad and laterad to follow the

rib marking the anterior margin of that intercostal space. In

addition to the intercostal arteries the oesophageal, left gas -

trie, coeliac, inferior mesenteric, and superior mesenteric

arteries take their origin from the dorsal, aorta. The genital,

renal, external iliac, and internal iliac arteries arise as

branches of intercostal arteries.

The OESOPEAGEAL ARTERY. The arterial sup-

ply of the oesophagus is provided for by means of one to three

arteries. Typically there is apparently a single artery which

may arise from the dorsal aorta between either the first and

second or the second and third pairs of aortic intercostals.

From its origin it crosses to the dorsal aspect of the oesopha-

gus where it bifurcates. One of its branches runs anteriorly

and the other posteriorly along the dorsal wall of the oesopha-

gus.

The LEFT GASTRIC ARTERY is given off be-

tween the sixth and seventh pair of aortic intercostal arter-

ies. From its origin it runs ventrally in the mesogastrium

and gives rise to anterior and posterior branches as it approaches

the cardiac portion of the greater curvature of the stomach.
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The anterior branch runs along the greater curvature for a short

distance; the posterior branch follows the same aspect of the

stomach. The left gastric artery curves dextrally about the

stomach to its midventral region where an hepatic branch is

given off. The gastric artery immediately divides into anter-

ior and posterior branches to the lesser curvature. The hepa-

tic branch passes ventrad in the gastro -hepatic ligament to the

mesial margin of the left liver lobe.

The COELIAC ARTERY arises near the thir-

teenth pair of aortic intercostals and traverses the pyloric

portion of the greater curvature of the stomach. In this re-

gion it gives rise to a gastrosplenic and a gastro -hepatic

artery. The GASTRO- SPLEaIC sends a branch to the spleen and

follows the greater curvature into the region of the cardiac

stomach where it terminates in an anastomosis with a posterior

branch of the left gastric artery. The GASTRO- EEPATIC ARTERY

traverses the mesentery and soon bifurcates to form a right

gastric and an hepato -duodenal artery. The RIGRT GASTRIC AR-

TERY gives off two branches to the spleen and then continues

along the greater curvature of the pyloric stomach. This ter-

minal portion of the right gastric artery almost immediately

sends a branch to the region of the pyloric valve. The right

gastric artery itself turns ventrad, sends a twig to the ad-

jacent region of the pancreas and then moves anteriad along

the lesser curvature to an anastomosis with a posterior branch

of the left gastric artery.
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The EEPATO- DUODENAL ARTERY is the posterior

continuation of the coeliac. It soon divides into duodenal and

hepatic branches. The former follows the inner margin of the

duodenum to end in an anas t omo s is with the anterior branch of

the superior mesenteric artery. The hepatic branch turns over

the lesser curvature of the intestine just behind the pyloric

valve to follow the hepatic portal vein to the level of the gall

bladder. There it splits into several twigs which branch in the

caudal portions of the left and right liver lobes.

The INTERIOR MESENTERIC ARTERY leaves the

dorsal aorta immediately posterior to the origin of the coeliac

artery. It extends ventrally toward the jejunum and large in-

testine which it supplies. An anterior loop is made with a

posterior branch of the superior mesenteric artery, then sev-

eral posterior branches are given off into the intestine. The

inferior mesenteric finally takes its position dorsal to the

large intestine which it follows into the rectal region.

The SUPERIOR MESENTERIC ARTERY originates

on the dorsal aorta near the fourteenth pair of aortic inter-

costal arteries. In the center of the mesentery the superior

mesenteric divides into anterior and posterior halves. The

anterior branch follows along the wall of the jejuno-duodenal

regions where a loop is formed with the duodenal artery. The

posterior half joins the anterior branch of the inferior mesen-

teric artery to form a similar loop in the jejuno-iliac region.
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The GENITAL ARTERIES: Considerable variation

is the rule in regard to the origin of the genital

arteries. They may arise from any pair of aortic intercostals

between the fifteenth and the eighteenth. In the male each

spermatic artery approaches the mesial border of the testis

where it sends branches along the margin and over the dorsal

side of the gland. The ovarian artery follows the mesovarium

to the mesial margin of the ovary where it divides into sev-

eral branches which spread irregularly over the ovarian sub-

stance and the adjacent mesotubarium. In the female a second

pair of genital arteries arises from the twentieth pair of

intercostals. Each of these ramifies in the mesotubarium

posterior to the ovary.

The RENAL zRTERIES are given off with either

the twentieth or twenty-first intercostals. Each artery, upon

gaining the anterior pole of the kidney, sends one branch

anteriorly and one posteriorly along the mesial margin of that

organ. In the female the renal artery sends branches into the

adjacent mesotubarium and also supplies the anterior end of the

adjacent uterus.
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TEE ARTERIES OF THE HIND LILT

The EXTERNAL ILIAC ARTERIES arise as the

twenty -third pair of intercostals. Each artery turns slightly

posteriad then ventro -laterad along the body wall. In the

thigh region it gives rise to the femoral and continues anter-

iorly as the epigastrio artery.

The FEMORAL ARTERY curves dorso- laterad

from its origin to pass immediately onto the thigh where it

lies between the anterior head of the rectus femoris and the

iliacus muscles. There it bifurcates to form a median and a

lateral branch. The median branch of the femoral extends mesi-

ally onto the aptero- ventral aspect of the iliacus muscle.

The lateral branch of the femoral continues distad to the

junction of the middle and distal thirds of the femur. It

lies deep between the anterior head of the rectus femoris and

the vastus internus muscles, both of which it supplies.

The EPIGASTRIC ARTERY gives off a median

branch to the fat body shortly after the origin of the femoral

artery. This fat body artery runs antero- dorsally along the

mesial margin of the fat body. The epigastric artery contin-

ues anteriorly in the ventro -lateral abdominal wall, between

the rectus abdominis and external intercostal muscles, and

above the distal ends of the ribs. A median and a lateral

branch arise together from the epigastric as it crosses each

intercostal space. The epigastric terminates near the posterior
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margin of the pectoralis muscle.

The next arteries to arise from the dor-

sal aorta are the INTERNAL ILIAC ARTERIES. The internal iliac

arises opposite the antero- ventral margin of the first sacral

rib. It extends laterally along the margin of the rib to a

point opposite the articulation of the rib with the ilium

where it gives rise to four branches. The branches are: the

hypogastric, the sciatic, the ischial, and the cloacal.

The ISCEIAL ARTERY turns ventrad from its

origin to run along the mesial aspect of the ischium as far

as the insertion of the coccygeus inferior muscle. There it

passes between the posterior margin of the ischium and the

coccygeus inferior muscle. On the ventral aspect of the isch-

ium the artery curves anteriorly to branch over the internal

aspect of the o bturat or externus and to send a small branch

ventrad into the proximal portion of the adductor longes.

The HYPOGAST R IC ARTERIES are not sym-

metrical. The right one is larger than the left and supplies

the fat bodies, whereas the left becomes the VESICAL ARTERY.

The left hypogastric artery runs antero -ventrad along the

left lateral margin of the urinary bladder, sending branches

over its dorsal and ventral surfaces and to the suspensory

ligament. The right hypogastric runs anteriad and ventrad

along the right lateral margin of the rectum and bladder.

It bends ventrally upon itself at the anterior end of the

bladder to bifurcate, each branch sending two or three smaller
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branches antero -dorsad along the mesial margin of the corre-

sp and ing fat body.

The SCIATIC ARTERY is the principal artery

of the hind limb. It turns laterad opposite the symphysis of

the ilium and is chium to enter the thigh. At its proximal end

the artery is bounded ventrally and posteriorly by the piri-

formis, dorsally by the proximal ends of the semimembranosus

and gluteus muscles, and anteriorly by the insertion of the

obturator internus on the humerus. For the greater part of

its course the sciatic lies posterior to the adductor longus

and vastus externus muscles, dorsal to the pelvo-tibialis,

anterior to the semimembranosus and ventral to the gluteus

muscles. The branches of the sciatic are: a proximal branch,

the profunda, the suprema gene, the peroneal, and the poplit-

e al .

The proximal branch is given off by the

sciatic shortly after the origin of the latter from the in-

ternal iliac. It sends one branch to the proximal end of the

gluteus muscle and another over the posterior aspect of the

obturat or internus.

The PROFUNDA ARTERY arises near the mid-

dle of the femur, opposite the insertion of the adductor fon-

gus. It passes ventrad between the adductor longus and pelvo-

tibialis, giving off branches to these muscles and branching

over the dorsal aspects of the bellies of the biceps femoris

and sartorius.
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The SUPRErA GENU ARTERY arises near the

junction of the third and fourth quarters of the femur, as

do the peroneal and popliteal arteries. Soon after its ori-

gin the suprema genu bifurcates. One branch passes anteriad,

dorsal to the tendon of the pelvo -t ib ial i s and ventral to the

femur and the pe et ineus muscle; it branches over the me s ial

aspect of the vastus internus. The second is a recurrent

branch. It turns proximad to follow the sciatic artery for

a short distance. Here it sends branches into the proximal

portion of the vastus externus. This recurrent branch finally

passes between the margins of the vastus externus and the

adductor longus and supplies both of these muscles.

The PEHOI:E,L ARTERY, a short distance be-

yond its origin, passes between the tendon of origin of the

posterior head of the gastrocnemius and the insertional ten-

don of the semimemoranosus. There it gives rise to three

branches: a recurrent, a lateral muscular, and a median mus-

cular. The recurrent branch supplies the distal ends of the

biceps and semimemoranosus muscles. The lateral muscular

branch passes ventrally over the tendon of origin of the pos-

terior head of the gastrocnemius and distally between the

gastrocnemius and peroneus secuñdus. The median muscular

branch traverses the ventral aspect of the tendon of origin

of the posterior head of the gastrocnemius, then enters the

space between the gastrocnemius and the soleus and continues

distad between the posterior head of the gastrocnemius and the
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insertional aponeurosis of the anterior head. After anasto-

mosing with a branch of the posterior tibial just distad of

the margin of the aponeurosis, the artery branches over the

ventral aspect of thé flexor digitorum brevis muscles, the

branches entering the bases of the digits.'

The POPLITEAL ARTERY turns obliquely anter-

iad to pass between the proximal margin of the flexor digit -

orum longus and the distal margins of the pelvo- tibialis and

semit endinosus. Here the artery bifurcates to form the ven-

tral tibial and dorsal tibial arteries.

Shortly after its origin, the VENTRAL TIBIAL

ARTERY gives rise to an anterior lateral branch which passes

beneath the insertional tendon of the biceps to supply the dis-

tal end of the sartorius and the proximal end of the tibialis

anticus. The ventral tibial artery continues distad between

the tibialis anticus and flexor digitorum longus muscles. Near

the distal end of the tibia it sends a branch over the ventral

aspect of the flexor digitorum longus muscle to anastomose with

the median muscular branch of the artery.

The DORSAL TIBIAL ARTERY turns dorsad be-

tween the proximal margin of the flexor digitorum longus and

the insertional tendon of the pelvo -tibialis, and passes be-

tween the head of the femur and the popliteal muscle. The

artery extends distad, dorsal to the perone o- tibial and ven-

tral to the extensor digitorum longus. It supplies both of

these muscles and also the peroneus secundus and tibialis

anticus. At the distal margin of the popliteal muscle the



-26-

dorsal tibial artery gives rise to the interrosseous artery.

This artery passes ventrad and distad between the tibia and

the tibialis posticus muscle into which it branches. It also

supplies the peroneo- tibial before it crosses the mesial bor-

der of the tibia to anastomose with the ventral tibial artery

halfway down the tibia. At the proximal margin of the exten-

sor hallucis the dorsal tibial artery sends a small branch dis -

tad over the dorsal aspect of this muscle. The dorsal tibial

artery then passes ventral to the latter muscle and bifurcates

between the distal ends of the tibia and fibula. Each branch

bifurcates again over the proximal row of tarsal is , each branch

passing distad between adjacent heads of the extensor digitorum

brevis muscles to supply the digits.

The CLOACAL ARTERY runs postero -ventrally

into the cloacal region. Shortly after its origin from the

internal iliac it gives rise to the gluteal artery which passes

between the coccygeus inferior and the tendon of the femoro-

caudal muscle to branch on the dorsal aspect of the pelvo -tibi-

alis muscle. One branch of the gluteal is directed ventro-

mesially to supply the region where the pelvo -tibialis and

biceps muscles have their origin on the ischium. A second

branch passes postero -ventrally between the pelvo -tibialis

and biceps muscles, sending branches to them and to the belly

of the gluteus. The cloacal artery continues onward between

the coccygeus inferior and caudo-femoral muscles to branch in

the muscles of the lateral cloacal region.
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THE PULMONARY ARTERIES

The PULMONARY ARTERY leaves the ventricle

dorsal to the mesial margins of the right and left aortic

arches. It soon divides into right and left pulmonary arter-

ies. Each artery passes dorso- laterally between the inner

margin of the corresponding anterior vena cava and the oesopha-

gus to enter the lung. The left pulmonary artery bears a small

conical protuberance on its antero -ventral aspect adjoining the

left arch, this structure probably representing a remnant of

the ductus Botalli.

TEE VEINS OF THE HEAD

The EXTERNAL JUGULAR VEIN: The submental

and anterior jugular veins arise from a common anastomosis which

lies superficially over the tendinous insertion of the genio-

hyoideus on the posterior margin of the mandible. The anterior

jugular and the facial vein, which is formed by the union of

the submental and inferior labial veins, serve to drain most

of the lower jaw.

The SUBÌTAL VEIN runs superficially and

ventro -laterally parallel to the inner margin of the mandible.

On the anterior half of the mandible it lies in a groove be-

tween the poison gland and the anterior margins of the genio-

hyoideus and cerato- mandibularis muscles. Four to six
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tributaries from the ventral side of the poison gland join the

vein, as well as one from between the anterior margin of the

cerato -mandibularis and genio-hyoideus muscles. Over the

posterior margin of the poison gland and the anterior margin

of the temporalis muscle the submental vein unites with the in-

ferior labial vein which drains the insertional end of the tem-

poralis, the lips at the angle of the jaw and the posterior por-

tion of the poison gland.

The FACIAL VEIN continues posteriorly, at

first lying superficially in the groove between the temporalis

and cerato- mandibularis muscles then over the ventro- lateral

margins of the mylo- hyoideus anterior and mylo -hyoideus pos-

terior successively. The vein crosses the lateral part of the

anterior head of the s t erno -mast oid eus and immediately turns

dorso- rnesiad between the two heads of this muscle, finally, to

empty into the internal jugular in front of the anterior margin

of the omo-hyoideus muscle.

The ANTERIOR JUGULAR VEIN arises, as noted,

from the anastomosis with the submental vein. At the same place

it receives a tributary which drains the anterior end of the

cerato-hyoideus and the buccal cavity at the region of the sym-

physis. The anterior jugular vein runs directly posteriad

nearly in the mid -ventral line. Anteriorly it lies along the

rnesial margin of the genio- hyoideus, ventral to the mandibularis

muscle. Under the posterior portion of the tongue it receives

a superficial tributary from the genio- hyoideus muscle. At the

base of the tongue the anterior jugular anastomoses with its
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mate. The lingual vein draining the tongue empties into this

anastomosis. The vein then curves dorsad to pass between the

mesial margin of the cerato-hyoideus muscle and the copula of

the hyoid apparatus. One or tao communicating branches are

sent between the ventral side of the trachea and the dorsal

side of the base of the copula to anastomose with the anterior

jugular of the opposite side. The vein continues posteriad

along the lateral margin of the thyroid gland in the floor of

the pharynx; it drains the cerato- hyoideus and genio- hyoideus

muscles, the floor of the pharynx, and the sterno- hyoideus

profundus. Ventrally it is crossed by the hyoidean apparatus

and the sterno- hyoideus muscle. Crossing over the ventral as-

pect of the thyroid and draining that gland, the anterior

jugular turns postero -laterad along the anterior margin of the

coracoid muscles and empties into the anterior jugular along

the cranial border of the coracoid.

The ORBITAL VEIN: The drainage of the

nasal capsule, maxillare, and orbit is accomplished largely

by the orbital vein. No clear dissections of the tributaries

to this vein from the regions anterior to the posterior or-

bital wall were obtained because of the ease with which the

walls of the veins ruptured in the process of removing the

bones of the skull. The orbital vein is seen to arise in the

posterior wall of the orbit adjacent to the branching of the

internal carotid artery. It follows the course of the internal

carotid postero -dorsally through the temporalis muscle. At

a point approximately opposite the posterior end of the line
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of articulation between the post-frontal and parietal, the

orbital sends an anastomosing vein mesiad to the lateral

sinus. It then continues posteriad, still accompanying the

internal caroted, and empties into the internal jugular vein

just anteriad of the origin of the palatine artery from the

internal carotid.

The INTERNAL JUGULAR VEIN has its origin

in the sagittal and lateral sinuses opposite the columella

cranii and between the dorsal and ventral extensions of the

pro -otic. From there it runs posteriad along the lateral mar-

gin of the pro -otic, dorsal to the origin of the pterygoideus

internus muscle; at the postero -lateral margin of the ex-

occipital it is joined first by the orbital and then the basi-

occipital veins. The auricular vein also joins the internal

jugular in the same region. The internal jugular continues

posteriorly accompanying the internal carotid artery, and re-

ceives a ventral pharyngeal vein just behind the digastric

muscle as well as tributaries from the sterno- mastoideus and

mylo- hyoideus posterior muscles. It unites with the facial

and anterior jugular veins as described, thereby forming the

common jugular vein.

The SAGITTAL SINUS lies in the median

sagittal plane over the brain. It extends from the mid- region

of the cerebral lobes to the anterior region of the medulla.

Tributaries from the dorsal and lateral margins of the olfac-

tory lobes and cerebral hemispheres empty into the anterior

end of the sinus. Small tributaries from the dorsal and
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terior part of the sinus. Over the cerebellum the sinus ex-

tends ventro -laterally on either side to pass through the men-

inges and drain into the internal jugular vein between the

anterior extensions of the pro-otic.

Each LATERAL SINUS lies over the corre-

sponding dorso- lateral margins of the pro -otic and supra -

occipital bones. It receives tributaries from the dorsal cer-

vical muscles and the temporalis in the occipital region and

anastomoses with its mate anterior to the margin of the supra -

occipital. On the posterior side of the columella cranii the

lateral sinus extends ventrally over the lateral margin of the

pro -otic and joins the internal jugular vein.

The BASIOCCIPITÀL VEIN drains the medullary

extension of the sagittal sinus and passes out through one of

the foramina in the basioccipital to empty into the internal

jugular as described.

The AURICULAR VEIN drains the neuro- mandi-

bularis, digastric, and antero- lateral portion of the mylo-

hyoideus anterior, following the course of the auricular artery.

The VENTRAL PHARYNGEAL tributary of the

internal jugular arises on the posterior face of the pterygoi-

deus externus muscle from three small convergent veins. The

first of these drains, in part, the genio- hyoideus and cerato-

hyoideus muscles; it follows the lingual artery posteriorly

as far as the posterior margin of the pterygoideus externus.

Both the antero- ventral and the postero -dorsal arteries to the

pterygoideus externus muscle have concurrent veins draining
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regions supplied by them. These two unite with the vein first

described to form the ventral pharyngeal vein which runs dorsad

near the postero -mesial margin of the digastric muscle, receiv-

ing a tributary from the buccal cavity posterior to the ear, and

emptying into the internal jugular.

The JUGULO- CEPHALIC VEIN is formed by the

union of the common jugular and cephalic veins. It runs pos-

teriad beside the common carotid artery. Opposite the first

sternal rib it is joined by the subclavian vein, thus becoming

the ANTERIOR VEITA CAVA which follows the common carotid and

aortic arch. A short distance anterior to the heart the anter-

ior vena cava receives the lateral thoracic vein, then turns

dorsad over the lateral margin of the pulmonary artery and

empties into the sinus venosus.

The LATERAL THORACIC VEIN arises on the

lateral thoracic wall where the ribs make a sharp turn ventrad.

It drains the intercostal muscles from the first sternal rib

to the third or fourth thoracic rib. The thoracic vein runs

ventrally between the body wall and the lung opposite the second

sternal rib and empties into the anterior vena cava as the lat-

ter nears the atrium.
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TEE VEINS OF TEE FORELIMB

On the dorsal surface of the carpus, in

the region of the proximal end of the metacarpals and super-

ficial to the extensor digitorum brevis muscles, lies the vo-

lar venous arch. It receives, as tributaries, the four dorsal

metacarpal veins from between the digits. The volar arch gives

rise to the basilic, median cephalic, and accessory cephalic

veins.

The MEDIAIT CEPHALIC VEIN arises from the

volar arch at the base of the first digit and turns ventro-

latera d over the distal end of the supinator longus. There it

anastomoses with an anterior branch of the palmar arch before

continuing up the forearm, in the groove between supinator

longus and flexor carpi radialis muscles, whence it receives

tributaries. At the elbow it gives rise to the median basilic

and receives the radial vein. The median cephalic turns ob-

liquely antero- laterad to lie superficially over the distal

margin of the brachialis anticus and the proximal margin of

the supinator longus. At a point represented by the antero-

lateral approximation of these muscles with the anterior head

of the triceps, the median cephalic is joined by the accessory

cephalic vein, to form the CEPHALIC VEIN. The latter contin-

ues onward in the groove between the brachialis anticus and

the anterior head of the triceps. Midway in the upper arm

the cephalic vein receives a small branch from the superficial

dorsal surface of the anterior head of the triceps and opposite
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pinatus, a branch from the transverse scapular vein. The

cephalic vein continues proximad between the infraspinatus

and deltoideus muscles then crosses the mesial aspect of the

clavicle to join the common jugular. The conjoined vein is

the JUGULO- C ±2HALI C .

The ACCESSORY CEPHALIC VEIN arises from

the volar venous arch in company with the median cephalic ;

it too is a superficial vessel. It curves slightly dorsad

from its origin to pass up the forearm between the supinator

longus and the extensor carpi radialis muscles. The vein

crosses the supinator longes near the origin of the latter to

empty into the cephalic vein as has been noted.

The RADIAL VEIN arises near the distal

end of the radius. Small tributaries from the anterior and

posterior ends of the volar arch pass mesiad beneath the ten-

dinous insertion of the extensor digitorum longes to empty

into the radial vein. This vein with its companion artery

continues up the forearm ventral to the extensor digitorum

longus. Near the proximal end of the radius artery and vein

turn ventrad to pass proximal to the pronator quadrates,

mesial to the radius, and ventral to the insertional tendon

of the biceps. The vein empties into the median cephalic

vein as noted.
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The BASILIC VEIN arises from the volar

venous arch, sending a small superficial branch around the

insertion of the flexor carpi ulnaris to anastomose with the

palmar arch. The basilic passes up the forearm superficial

to the postero -lateral margin of the extensor carpi ulnaris.

In the elbow region it turns ventrad over the origins of the

flexor carpi ulnaris, flexor digitorum profundus, and flexor

carpi radialis muscles to receive the median basilic between

the proximal margin of the flexor carpi radjahs and the dis-

tal margin of the coraco- brachialis longus. The basilic vein

continues proximad, between the postern- lateral margin of the

coraco- brachialis longus and the margin of the posterior head

of the triceps. Near the posterior margin of the coracoid it

receives a branch from the transverse scapular vein and sub-

sequently unites with the brachial, to form the AJrILLARY VEIN.

The latter vessel passes through the axillary fossa in company

with the axillary artery, then turns slightly ventrad to lie

postero -mesiad of the subscapularis muscle. In that region

it receives branches from the pectoralis muscles, and the

posterior coracoidal vein, thence it is known as the sub -

clavian vein. The subclavian passes into the thoracic cavity

dorsal to the first sternal rib at its articulation with the

sternum and unites with the jugulo- cephalic to form the

ANTERIOR VENA CAVA.
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The palmar arch extends superficially

and transversely across the insertional tendons of the flexor

carpi radialis, flexor digitorum profundus , and flexor carpi

ulnaris. It receives two or three tributaries which arise be-

tween the bases of the digits and pass proximad over the ven-

tral surface of the flexor digitorum sublimis muscles to the

arch. The arch sends an anterior branch over the insertional

tendon of the flexor carpi ulnaris to empty into the basilic

near its origin in the volar arch. A median tributary probably

arises from the arch to pass between the flexor carpi radialis

and flexor digitorum profundus to empty into the ulnar vein.

The MEDIAN BASILIC VEIN arises from the

median cephalic. It turns obliquely postero -laterad between

the distal margins of the biceps and coraco- brachialis longus

and the proximal margin of the flexor carpi radialis. In

this region it receives the ulnar and the brachial veins; it

then empties into the basilic as noted.

The DINAR VEIN arises near the distal end

of the radius, possibly receiving a tributary from the palmar

venous arch through the insertional tendons of the flexor

digitorum profundus and flexor carpi radialis muscles. The

ulnar vein lies deep in the ventral muscles of the forearm,

following the course of the median ulnar artery. At the el-

bow the ulnar vein passes ventrad between the origin of the

pronator accessories and the flexor carpi radialis to empty

into the median basilic. Immediately before emptying into

the latter vein the ulnar vein gives rise to a branch which
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passes between the insertional tendons of the biceps and

brachialis anticus and the humerus to empty into the cephalic

vein.

The TRANSVERSE SCAPULAR VEIN drains the

regions supplied by the external branches of the subscapular

artery. At its anterior end it empties into the cephalic.

It passes superficially and posteriorly between the origin of

the anterior head of the triceps and the insertional tendon

of the infraspinatus to receive a tributary arising between

the anterior and dorsal heads of the triceps. It continues

posteriorly and laterally over the tendon of origin of the dor-

sal head of the triceps then mesial to the insertional tendon

of the latissimus dorsi where it receives tributaries from the

latissimus dorsi, the posterior head o. the triceps, and the

belly of the serratus superficially. The common vein thus

formed empties into the aril Lary as noted.

The'EP.ACHIAL VEIN anastomoses at its dis-

tal end with the median basilic as noted in the description

of the latter vessel. From the anastomosis it courses inward

between the biceps and coraco - brachialis longue in association

with the anterior humeral artery. Halfway up the humerus it

receives a tributary which arises near the origin of the

brachialis anticus, and passes over the humerus between taie

brachialis anticus and the coraco -brachialis brevis. The

brachial continues proximad deep within the space between the

coraco -brachialis brevis and the coraco -brachialis longus.

It eventually empties into the basilic as noted. This brachial
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vein probably is formed by the anastomosis of two veins - -a

distal one following the course of the anterior humeral artery

and therefore corresponding to an anterior humeral vein, and

a proximal brachial draining the posterior margin of the coraco-

brachialis brevis and the proximal half of the coraco -brachialis

Longus.

The POSTERIOR CORACOIDAL VEIN follows the

course of the artery of that name, draining the same regions,

namely, the postero- ventral margin of the subscapularis and

the origins of the coraco -brachialis brevis and longue.
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THE VEINS OF THE HIND LIMB

The VENTRAL TIBIAL VEIN arises from a ser-

ies of four or five loosely arranged tributaries on the plan-

tar surface of the foot. These tributaries lie superficially

over the flexor digitorum brevis muscles where they anastomose

with the digital veins in the clefts between the digits. Prox-

imally they unite over the tarsus to empty into the ventral

tibial vein and to send branches laterally and dorsally which

unite with the dorsal tarsal tributaries. The ventral tibial

vein accompanies the ventral tibial artery up the lower leg

to the proximal margin of the anterior head of the gastrocne-

mius, where it becomes the poDliteal vein. Midway along the

tibia the interosseus vein empties into the ventral tibial

vein. The latter vein also receives smaller tributaries from

the anterior head of the gastrocnemius, the tibialis ant ictis ,

and the flexor digitorum muscles.

The INTEROSSEUS VEIN arises on the ventral

surface of the peroneo -tibial muscle and the tibial side of

the tibialis posticus, whence it passes between the latter

muscle and the tibia to empty into the ventral tibial vein.

The POPLITEAL VEIN receives the anterior

circumflex vein then turns obliquely posteriad to lie ventral

to the flexor digitorum longus and between the proximal mar-

gin of the soleus and the distal margin of the biceps femoris.
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It immediately passes dorsal to the tendon of the soleus

where it receives the median peroneal vein and then contin-

ues proximad between the distal margin of the biceps femoris

and semimembranosus muscles. Over the posterior condyle of

the femur the popliteal vein receives the lateral peroneal and

becomes the sciatic vein.

The ANTERIOR CIRCUM!1LFLEX VEIN drains the

region posterior to the patella, the insertional end of the

Bart orius , and the proximal ends of the tibialis anticus and

anterior head of the gastrocnemius. It turns ventrad to pass

over the insertional tendon of the biceps, emptying into the

popliteal vein as noted.

The ZEDIAIT PERONEAL VEIN takes its origin

just proximad of the distal end of the fibula and runs up the

foreleg paralleling the median peroneal artery. The LATERAL

PERONEAL VEIN arises at the distal end of the fibula and fol -

lows the lateral peroneal artery proximad to terminate in the

popliteal as noted above.

The SCIATIC VEIN runs proximad along the

thigh and into the body cavity, following the course of the

sciatic artery. It receives the dorsal superficial vein of

the lower leg, the suprema genu, the profunda, and the isch-

ial veins as tributaries.

The DORSAL SUPERFICCIAL VEIN receives tri-

butaries draining the digital veins in the clefts. The lateral

tributaries receive anastomosing branches from the plantar

tributaries, and all the superficial tributaries converge
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over the dorsal surface of the extensor digitorum brevis mus-

cles to empty into the dorsal vein at the distal end of the

fibula. The dorsal superficial vein runs superficially in

the groove between the extensor digitorum longus and peroneus

secundus muscles the entire length of the lower leg. At the

knee it crosses the posterior condyle of the femur dorsally and

turns immediately ventrad, passing between the insertional ten-

dons of the vastus externus and gluteus muscles to empty into

the sciatic vein. This vein drains the regions supplied by

the dorsal tibial artery, namely, the dorsal aspect of the

tarsus, the posterior aspect of the tibialis anticus, the

peroneo-tibial, the extensor digitorum longes, and the peron-

eus secundus muscles.

The SUPREA GENU VEIN follows the course

of the suprema gene artery and drains the muscles supplied by

it.
The PRO UNDA VEIN arises from the dorsal

side of the bellies of the sartorius and biceps femoris and

the mesial aspect of the pelvo- tibialis, thus draining the re-

gions supplied by the profunda artery. The distal portion of

the vein turns ventrad to empty into the sciatic vein. The

proximal part of the vein continues up the leg between the

adductor longus and pelvo- tibialis muscles to anastomose with

the gluteal vein.
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A short distance proximad to the junction

of the profunda and sciatic veins, the sciatic receives a dor-

sal tributary which drains the medial portions of the gluteus

and vastus externus muscles.

The ISCEIAL VEIN arises from the anastomoses

of the gluteal and proximal end of the profunda veins. It turns

ventrad through the proximal portions of the adductor l ongus

and obturator externus muscles. On the dorsal aspect of the

latter muscle it receives a deep tributary which drains the

regions supplied by the ischial artery. The vein accompanies

the ischial artery between the ischium and coccygeus inferior

muscle and empties into the sciatic vein on the nesial side of

the posterior margin of the ischium.

The GLUTEAL VEIN partially drains the

origins of the biceps femoris, pelvo -tibialis, and semitendon-

osus muscles. It turns proximad to accompany the gluteal ar-

tery into the body cavity. On the medial aspect of the caudo-

femoralis muscle the gluteal receives the vein from the lateral

portion of the posterior rectal region. Thence it runs a short

distance antero- dorsad to empty into the internal iliac with

the sciatic vein.

The COLUMN ILIAC VEIN is formed by the

union of the gluteal and sciatic veins and gives rise to the

dorsal tributary of the abdominal vein. It extends for a

short distance mesaid to unite with the caudal vein at the

portero- .ventral margin of the kidney. The dorsal tributary
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of the abdominal vein turns artero- ventrally opposite the an-
terior margin of the pubis, receiving the femoral vein and

emptying into the abdominal vein.

The FEMORAL VEIN is formed by the union of

two tributaries, one of which lies between and drains the pec-
tineus and vastus externus muscles and another which drains the
vastus externus and rectus femoris muscles. The union takes

place on the ventral side of the rectus femoris muscle, near
the proximal end of the vastus internus muscle. The resulting
femoral vein runs proximad concurrently with the femoral artery
to empty into the common iliac vein opposite the origin of the
femoral artery.

The CAUDAL VEIN runs forward from the tail

to bifurcate over the dorsal gall of the cloaca, after receiv-
ing the dorsal cloacal vein. Each branch follows the lateral

margin of the ureter anteriorly as far as the posterior margin
of the kidney where it unites with the internal iliac vein and
becomes the renal portal vein.

The RENAL PORTAL VEIN parallels the ven-

tral side of the ureter and sends branches into the substance
of the kidney. The RENAL VEIN arises from the kidney substance

along the dorsal side of the ureter. It follows the mesial

aspect of the kidney anteriorly and then joins the vas deferens
or the mesotubarium which it accompanies to testis or ovary.
Each renal vein, just posterior to the gonad, receives a somatic

vein from the vertebral region and a lateral vein which drains
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the intercostal muscles nearby. The renal vein in its course

drains the gonad of its side. The left renal vein then

crosses the spinal column through the dorsal mesentery and

joins the right renal vein, thereby forming the postcava.

TEE POSTCÁVAL VEIN

The POSTC..VA continues anteriorly as far

as the dorso- posterior prolongation of the right liver lobe

which it enters. It runs forward in the substance of the

right lobe from which it receives numerous hepatic veins.

From the mid- region anteriad the postcava also drains the

left lobe by means of several tributaries from it. The vein

gradually lies in the median aspect of the right lobe as it

approaches its point of emergence in the anterior margin.

The postcava crosses thence to the dorsal wall of the right

atrium where it unites with the right anterior vena cava in

the sinus venosus.
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THE HEPATIC PORTAL SYSTEM

The ABDOMINAL VEIN arises from an anasto-

mosis of the pelvic vein and the right and left common iliac

veins. The anastomosis occurs just anterior to the pubic

symphisis so that the resulting vein lies in the mid -ventral

approximation of the fat bodies. At the same place the ab-

dominal also receives a vein from the postero -ventral portion

of the at body on either side. The abdominal vein then runs

anteriorly between the ventral lobes of the fat bodies to

their anterior margins where it receives the hypogastric veins

and a second pair of veins from the fat bodies. It then runs

forward over the mid- ventral floor of the coelomic cavity in

the umbilical ligament. In its course it receives one or

more anastomosing tributaries from the epigastric vein. A

short distance behind the postero -ventral margins of the

liver lobes the vein turns dorsad to unite with the mesenteric

vein as the latter emerges from the pancreas, thereby forming

the hepatic portal vein.

The PELVIC VEIN lies superficially under

the median ventral pelvic raphe. Between the margins of the

sartorius and biceps femoris muscles on either side the pel-

vic vein receives a tributary which drains these muscles

superficially. The pelvic vein receives a second pair of

tributaries ventral to the iliacus muscles.
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The HYPOGASTRIC VEINS are paired veins,

each of which runs anteriorly along the corresponding lateral

aspect of the urinary bladder as far as its anterior margin,

where the vein empties into the abdominal vein as noted.

The EPIGASTRIC VEIN is an unpaired vessel

which lies on the mid- ventral floor of the coelom from the

region opposite the pyloric stomach to the anterior part of

the liver lobes. It serves to drain the rectus abdominis and

ventro- lateral portions of the intercostal muscles. At its

posterior end it anastomoses, by means of one to three tribu-

taries, with the anterior abdominal vein just as the latter

turns dorsad to empty into the hepatic portal vein. The an-

terior third of the epigastric vein empties into the liver

lobes at their median apprpximations by means of two or three

branches which traverse the umbilical ligament.

The INFERIOR MESENTERIC VEIN arises on

the dorsal wall of the large intestine in the region supplied

by the terminal branches of the inferior mesenteric artery.

It lies contiguous to the wall of the intestine as far anter-

iad as the middle of the ileum which it leaves to form an

anastomosing loop with the superior mesenteric vein. There-

after it crosses in the mesentery and unites with the superior

mesenteric and gastro- splenic veins.

The SUPERIOR L ESENTERIC VEIT serves to

drain the region of the intestine supplied by the artery of

that name. Several small tributaries anastomose with one

another, with the duodenal vein anteriorly, and with the
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inferior mesenteric posteriorly. These converge in the mesen-

tery to form the superior mesenteric vein.

The DUODENAL VEIN has its origin in an

anastomosis with the superior mesenteric vein, whence it ex-

tends along the duodenum to the pylorus where it empties into

the common mesenteric vein.

The GASTRO -SPLEN IC VEIN is formed by the

union of a cardiac and a pyloric tributary. The cardiac trib-

utary takes its origin along the greater curvature of the low-

er cardiac stomach. It accompanies the artery supplying this

region posteriorly to a point in the mesentery near the spleen

where it joins the pyloric vein. The latter drains the greater

curvature of the pylorus and the spleen.

The COLrON MESENTERIC VEIN, formed by the

junction of inferior and superior mesenteric and gastro- splenic

veins, traverses the mesentery to the region of the pyloric

valve where it is joined by the duodenal vein in the forma-

tion of the hepatic portal vein.

The HEPATIC PORTAL VEIN turns around the

right margin of the intestine whence it passes between the

adjoining tips of the pancreas to receive the gastro-pancre-

atic vein. The anterior abdominal vein empties into the he-

patic portal as the latter leaves the pancreas. The hepatic

portal vein approaches the left lobe of the liver into the

substance of which it sends distributing branches; one branch

is sent around the posterior margin of the gall bladder to

empty into the right liver lobe.
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The G4STR0- PANCREATIC VEIN drains the les-

ser curvature of the lower cardiac and pyloric regions of the

stomach. It passes between the two lobes of the pancreas from

which it receives tributaries, then terminates in the hepatic

portal vein.

The GASTR0- OESOPEàGE_ L VEINS are three in

number, an anterior, a median, and a posterior. The anterior -

most arises on the ventral margin (lesser curvature) of the

anterior cardiac stomach. The median vein runs from a point

on the dorsal wall of the oesophagus opposite the axillae,

posteriorly into the upper cardiac region where it is joined

by two tributaries. Of these, one originates on the greater

curvature of the lower cardiac stomach and the second from

the convergence of somatic veins of the adjacent lumbar re-

gion. This median vein curves ventrad around the right side

of the stomach to continue in the gastro- hepatic ligament.

The posterior vein drains the lesser curvature of the lower

cardia. These three veins independently enter the median

dorsal aspect of the left liver lobe into which they empty.

The right lobe of the liver receives a

pair of somatic veins which arise near the right side of the

spinal column from the intercostal spaces between the four-

teenth and eighteenth aortic intercostal arteries. The two

veins branch in the liver substance of the right lobe.
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TEE PULMONARY VEINS

Each lung is drained by a single PULMON-

ARY VEIN which turns ventr-ad toward the mid -line to unite with

its mate. The conjoined vein passes between the inner mar-

gins of the anterior venae cavae then turns laterally, dorsal

to the left vena cava, and enters the postero- mesial aspect

of the left atrium.
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TEE LTART

The BEART lies in the pericardial cavity

in the mid -line dorsal to the third and fourth sternal ribs.

The pericardium is bounded dorsally by the oesophagus and the

second quarter of the lungs. Posteriorly the anterior face of

the liver impinges on the pericardium covering the ventricle.

The heart is composed of a poorly developed sinus venosus,

two atria and a ventricle. The thin- walled atria are about

equal in size, the two together being nearly equal to the ven-

tricle. The sinus venosus is formed by the confluence of the

postcava and the right anterior vena cava over the right at-

rium. It extends slightly toward the mesial margin of the

left atrium to receive the left anterior vena cava. A pair

of well -formed valves guard the sin-atrial aperture which is

located in the postero -mesial portion of the right atrium.

The intraventricular septum extends only slightly into the

cavity of the ventricle where it broadens considerably on

either side to form, with the opposite margins of the atrio-

ventricular openings, the valves which guard these apertures.

The walls of the ventricles are thick and muscular; in the

preserved specimen the folds of the walls almost completely

obliterate the ventricular cavity. The arterial trunks arise

separately in the antero-lateral angle of the right half of

the ventricle. The pulmonary aperture is located ventrally

and dextrally to the aortic opening.
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KEY TO ABBREVIATIONS

A Abdominal
AA Aortic arches
AC Accessory cephalic
ACir Anterior circumflex
AH Anterior humeral
AJ Anterior jugular
Ax Axillary
B Brachial
Bas Basilic
C Cephalic
Cau Caudal
CC Common carotid
Cl Cloacal
CM Common mesenteric
Coe Coeliac
D Duodenal
DA Dorsal aorta
Ds Dorsal superficial
DT Dorsal tibial
E Epigastric
EC External carotid
Ep Epicoracoidal
F Femoral
Fac Facial
G Gluteal
Gen Genital
GH Gas tr o- hepatic
GOes Gastro- oesophageal
GP Gastro -pancreatic
GS Gastro- splenic
H Irpogastric
HD Hapat o- duodenal
HP Hepatic portal
I Innominate
IJ Internal jugular
IL Inferior labial
IM Inferior mesenteric
Io Interosseous
Ise Ischial
JC Jugulo- cephalic
L Lingual
LCC Left common carotid
LEI Left external iliac
LG Left gastric
LIC Left internal carotid
LP Lateral peroneal
LS Lateral sinus



KEY TO ABBREVIATIONS
(Concluded)

Ian L ndibular
Max Eaxillary
EBas tedian basilic
MC Median cephalic
EP Median peroneal
N Nasal
0 Orbital
Oes Oesophageal
Oph Ophthalmic
P Pulmonary
Pal Palatine
PCor Posterior coracoidal
Pel Pelvic
Per Peroneal
Ph Pharyngeal
Pop Popl it eal
Pro Profunda
PV Posterior vena cava
R Radial
RAV Right anterior vena cava
Re Renal
RG Fight gastric
RIC Right internal carotid
RII Right internal iliac
FP Renal portal
RSc Right subclavian
S Sciatic
SG Suprema genu
SM Superior mesenteric
Som Somatic
SRC Superior radial collateral
SS Sagittal sinus
St H St erno -byo id

StM Sterno- mastoid
SubM Submental
SubS Sucscapular
SUC Superior ulnar collateral
T Thyroid
TS Transverse scapular
U Ulnar
UR Ulnar recurent

Vesical
VT Ventral tibial



PLATE I.

VENTRAL ASPECT OF ARTERIAL SYSTEM
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PLATE II.

VENTRAL ASPECT OF VENOUS SYSTEM
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