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INTRODUCTION

Very little is known about the anatomy and histology of

the hamster cheek pouch and its relationship to the cheek

pouches of the various members of the Rodentia. The purpose

of the work on whi ch this thesis is based i s to describe the

blood vessels and nerves in the face of the hamster, especiall

their relationship to the cheek pouch, and to compare the

blood vessels and nerves of the hamster with those of other

rodents*

The hamster is a rodent about five inches in length with

a fairly large internal cheek pouch. This rodent has been

extremely useful in experiments on reproduction and on hormone

and vitamin deficiencies. It is convenient to work with

hamsters as they are easy to breed and are adaptable for

laboratory experiments.

y

This problem was undertaken at the suggestion of

RroTessor Lutz, In view of the work on capillary circulation

in the hamster cheek pouch being carried on in this laboratory

vFul ton, Lutz, and Jackson 1946-1947 ), it was hoped that more

exact knowledge of the gross anatomy of the blood vessels

and nerves of the face of this type of rodent would be useful.
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LITERATURE

The facial vessels and nerves in Muridae

The rat belongs to the family Muridae. In this country,

there are the following species and subspecies of Muridae:

Rattus norvegicus , the Norway or brown rat, Rattus r. rattus ,

the black rat, Rattus rattus alexandr inus , the roof rat, and

Mus musculus , the common mouse. The albino laboratory rat is

a variation of Rattus norvegicus . The Muridae, originating

probably in India, were unknown to the ancient Greeks and

Romans and traveled to other lands in ships; all found in

this country have been introduced from Europe.

These Muridae are small, varying from seven to ten inches

in length, being lightly built with a slender head and large

ears. The average weight of the albino laboratory rat is

about 551 grams. The rat has a thin scaly tail, which, accord-

ing to Hamil ton( 1943) , is longer than the body in the black

rat and roof rat, but shorter than the body in the common

mouse and about the same length as the body in the Norway

brown rat. The body is covered with coarse fur mixed with

longer, stiff er bristly hairs. The dental formula for the

. +u t
1 .0 .0 .3 .

teeth is 3.* The molars of the Muridae are distinguished

from Cr icetidae by possessing three transverse series of

tubercles. There are no cheek pouches in this family.
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The Norway or brown rat is much more heavily built than

the black rat and is grayish-brown dorsally with lighter fur

on the underparts. Rattus rattus alexandr imus is commonly

called the white-bellied rat or roof rat, being smaller than

the Norway rat and having about 240 annulations on its tail,

while according to Baird(1857), Rattus norvegicus has 200

annulations. Mus musculus is the common house mouse, being

grayish-brown dorsally, and having a dull tinge on the belly.

Greene (1935) and Reighard and Jennings (1935) served as

guides in dissection and for a description of the blood ves-

sels and nerves of the face.

The facial arteries in rats

The arteries described below are illustrated in figures

1 and 2.

The right and the left common carotid arteries arise

from the innominate artery and supply the head and neck re-

gions. Each common carotid artery divides into an internal

and an external branch. The latter begins at the level of

the thyroid gland as a direct continuation of the common

carotid. It immediately sends out five muscular branches to

the neck. When it reaches the angle of the mandible, it

turns dorsad at a right angle, and extends a short distance

before it gives rise to a small branch, which passes dorsad

to the ear. This branch is called the auricular artery.
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As the external carotid artery passes dorsad, it first

gives off the occipital artery above the bifurcation of the

common carotid (fig. 2,4). Again the external carotid

artery (fig* 2,l) turns at right angles near the dorsal

margin of the masseter to divide into the internal

maxillary artery (fig* 2,7) which passes craniad and

becomes the superficial temporal artery (fig. 2,6). This

supplies the deeper muscles of the neck and back of the

head, and sends muscular branches to the M. stylohyoideus,

M* digastri cus, and M, cleidomastoideus.

The external maxillary artery (fig. 2,2) leaves the

external carotid as the latter reaches the ramus of the

mandible; it then turns sharply at an angle passing over the

ramus, then ventrad to run forward along the boundary

between the masseter and digastric muscles. At the anterior

end of the latter muscle the facial artery crosses the

mandible and appears on the lateral surface of the face,

following the ventral margin of the masseter muscle. The

artery then turns dorsad past the corner of the mouth.

After forming the superior labial branch, it is known as

the angular artery.

The facial artery has two main branches, the cervical

and facial. "From the former arise the glandular, tonsillar,

submental, and masseteric arteries. The facial branch forms

the following arteries: the cutaneous, the muscular, the

inferior labial, the superior labial, the lateral nasal, and
the angular.
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The glandular artery consists of two vessels given off

at the margin of the M. digastricus. One turns caudad to

supply the submaxillary gland and the major sublingual glands.

The other arises anterior to the subraaxillary branch and turns

caudad to supply twigs to the lymph glands of this region. It

may arise with the submental artery.

The submental artery leaves the cervical branch of the

external maxillary near the middle of the M. digastricus,

sending a branch to the M. digastricus and M. mylohyoideus

.

It continues until it reaches the M. transversus mandibular is

,

the M. platysma and the integument of the submental region.

The glandular branches may arise from the submental artery

instead of from the facial artery. The anterior branches of

the submental and facial arteries give rise to the masseteric

aftery, which ramifies extensively through the masseter and

anastomoses with the masseteric and buccinator branches of the

internal maxillary artery.

The facial portion of the external maxillary artery may

give off several cutaneous branches. The first arises as the

external maxillary and crosses the mandible to supply the

platysma muscle and skin of the midventral region. Another

cutaneous branch arises between the inferior and superior

labial arteries to supply the corner of the mouth.

The sedond branch of the facial portion of the external
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maxillary arises as it crosses the upper margin of the

manditle. It sends a branch into the mental foramen of the

mandible, anastomosing with the inferior alveolar branch of

the internal maxillary and also with a branch going to the

lining of the mouth. It runs craniad along the mandible to

the mucous membrane and muscles of the lower lip, sending out

numerous branches. The inferior labial artery may arise with

the muscular branch.

Between the inferior and superior labial arteries two

large muscular branches are given off which may be called

anastomotic branches. The dorsal branch arises below the

superior labial artery at the level of the roof of the mouth

and is directed dorsocaudad. This gives off a branch which

turns craniad to supply the upper corner of the mouth. Con-

tinuing under the masseter which it supplies, it then reaches

the roof of the mouth before anastomosing with the posterior

superior alveolar artery. The second muscular branch arises

with the inferior labial artery and is directed dorsocaudad,

taking a deep course through the masseter and buccinator

muscles. After supplying the lining of the mouth, it crosses

the inferior alveolar ridge anterior to the ramus of the

mandible, and anastomoses with the posterior superior alveolar

artery.

The angular artery continues dorsad over the anterior
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end of the zygomatic arch to the corner of the eye, which it

supplies. It is the terminal portion of the external maxil-

lary artery. In its course the angular artery gives off twigs

to the M. levator labii superior is, the superficial portion

of the masse ter, and the mystacial pad.

The masseteric artery comes from the angle of the exter-

nal carotid as the latter turns helow the external auditory

meatus. It runs cranioventrad for a short distance over the

lateral surface of the masseter before ramifying into this

muscle to supply it.

After the masseteric artery is given off, the external

carotid artery gives rise to the anterior auricular artery,

which arises between the temporal joint and the external

auditory meatus. It is covered by the parotid gland at its

origin and passes craniolaterad crossing the dorsal margin

of the zygomatic arch. The auricular artery divides into

two branches, one passing craniad to the e.xorbital portion

of the lacrimal gland which it supplies; the other continuing

dorsad to the anterior portion of the ear.

Greene(1935) states, "The external carotid artery turns

craniad at right angles between the tympanic bulla and the

neck of the mandible." After giving off the masseteric and

anterior auricular branches, it divides into the superficial

temporal and the internal maxillary arteries. The superficial
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temporal artery gives rise to a masseteric branch which

supplies the masseter, and also gives rise to a middle

temporal branch supplying the M. temporalis. The superficial

temporal in turn gives rise to the transverse facial artery,

which follows the lower margin of the zygomatic arch supply-

ing the masseter and the integument of that region. The last

branch of the superficial temporal is the zygomatico-orbital,

which divides almost immediately into the palpebral and the

lacrimal branches. The palpebral artery supplies the intra-

orbital lacrimal gland.

The internal maxillary artery follows a deep course

beneath the masseter muscle; it is one of the terminal

branches of the external carotid beginning just in front of

the temporo-mandibular joint. In the rat the mandibular

and the pterygoid branches of the internal maxillary artery

are not very distinct. The pterygo-palat ine portion of the

internal maxillary as taken over by the internal carotid

artery, according to Greene(1935)

.

The internal maxillary artery first gives off the

pterygoid branch which supplies the M. pterygoideus . Then

it gives rise to the posterior deep temporal artery which

runs dorsad to the M. temporalis. Passing craniad, it gives

off the anterior deep temporal artery which crosses the neck
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of the mandible beneath the posterior root of the zygomatic

arch and sends an articular branch to the tempero-mandibular

joint before entering the orbital fossa where it supplies the

M. temporalis. Finally, the internal maxillary gives rise to

the masseteric and buccinator arteries. Greene(1935) states

that "the terminal branches of the internal maxillary which

follow a deep course over the lateral surface of the mandible

supply the deep masseter and buccinator muscles before anas-

tomosing with the corresponding branch of the external max-

illary. "

The facial veins in the rat

The veins described below are illustrated in figures

1 and 3

.

The supraorbital vein begins above the eye and communi-

cates with the superficial temporal vein which begins on the

frontal region of the skull. The supraorbital vein passes

ventrad along with the angular artery past the anterior end

of the zygomatic arch where it unites with the nasal and

frontal veins to form the angular vein.

The angular vein is formed on the side of the face, a

short distance in front of the corner of the eye. It follows

the course of the angular artery ventrad as far as the corner

of the mouth where it is joined by the superior labial to
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to form the anterior facial vein. Before it joins the super-

ior labial to form the anterior facial vein, it receives

muscular branches from the masseter, M. levator labii super-

ioris, and the vibrissal pad.

The frontal vein is a small vein which arises on the

dorsal surface of the frontal bone; it joins with the nasal

and supraorbital veins to form the angular vein.

The nasal vein starts with the terminal capillary

branches of the nasal artery on the tip of the nose. It

unites with the superior labial vein by means of the lateral

nasal vein. The nasal vein continues dorsocaudad to join the

supraorbital vein and the frontal vein forming the angular

vein.

The anterior facial vein follows the course of the

external maxillary artery, receiving tributaries corresponding

to branches of the artery. This vein is a direct continuation

of the angular vein, starting at the corner of the mouth. On

the lateral surface it receives the superior labial vein and

a muscular branch which takes its origin along the roof of the

mouth and then runs cranioventrad through the masseter, receiv-

ing a branch from the corner of the mouth just before entering

the anterior facial vein. The anterior facial vein also

receives an anastomotic branch which begins in conjunction

with the submental vein and then runs along the medial

surface of the mandible to the anterior end of the alveolar
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ridge. It crosses to the lateral surface and receives small

branches from the lining of the mouth; t'nen it opens into the

anterior facial vein. The inferior labial vein emerges through

the mental foramen and receives the mental vein. It connects

with the inferior alveolar branch from the terminal capillaries

of the internal maxillary artery. The submental vein and the

masseteric vein enter the anterior facial vein below the

mandible, receiving small glandular veins f~om the lymph nodes

of the submaxillary region and the parotid gland. The anterior

facial vein unites with the posterior facial vein to form the

external jugular.

The external jugular vein in the rat is the principal

vein of the neck. The vein forms along the boundary between

the M. sternomas toideus and M. clavo trapezius and follows

this boundary fairly closely. Proceding caudad very super-

ficially through the cervical region, it crosses the clavicle

and turns somewhat medially before uniting with the axillary

vein to form the subclavian vein.

The superficial temporal vein has its origin on the

frontal region of the skull where it communicates with the

supraorbital branch of the angular vein. It passes caudo-

ventrad behind the orbit where it receives the orbital vein.

The orbital vein is made up of the palpebral and lacrimal

veins from the upper lid and intraorbital lacrimal glands.
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Just before it crosses the posterior root of the zygomatic

arch, it receives the transverse facial vein and middle

temporal vein. It then unites with the internal maxillary to

form the posterior facial vein.

The internal maxillary vein arises in a deep position

under cover of the M. temporalis and masseter; then it becomes

more superficial in the space between the mandible and the

tympanic bulla where it communicates with the inferior alveo-

lar vein before continuing caudad to unite with the superfic-

ial temporal to form the posterior facial vein.

The masseteric and buccinator veins enter the anterior

deep tamporal vein which passes caudolaterad over the condyle

to empty into the internal maxillary vein.

The posterior facial vein is formed below the ear by the

union of the superficial temporal and the internal maxillary

veins. It first receives the anterior auricular vein which

comes from beneath the exorbital lacrimal gland; it receives

branches from the pterygoid externus and internus at the

posterior end of the tympanic bulla. The posterior auricular

vein passes down along the margin of the M. cleidomastoideus

and M. sternomastoideus before entering the posterior facial

vein. The latter meets the anterior facial vein to form the

external jugular vein.

The facial nerves in rats
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The nerves described below are illustrated in figure 4.

The facial nerve is the seventh cranial nerve. Kapper,

Huber, and Crosby (1936) found that the facial nervfc of the

rat carries both special and general visceral sensory fibers.

Greene (1926) states that the facial nerve arises from the

brain stem at the anterolateral border of the medulla. It

shows a swelling as it crosses the root of the trigeminal

nerve which is the geniculate ganglion. Then it enters the

facial canal, from which it emerges through the stylomastoid

foramen.

As the facial nerve emerges from this foramen, it gives

off a small branch, the digastricus, which runs cranioventrad

to the M. digastricus of the jaw. The facial nerve also gives

off a large feranch, the posterior auricular, which turns

dorsocaudad. Just before entering the pinna of the ear, it

sends out three branches which supply the muscles of the ear

and surrounding area.

As the facial nerve reaches the masseter, it turns

craniad for about one half ®ntimeter and then branches. The

dorsal branch gives rise to two large nerves. The first is

the temporalis, which turns dorsad and passes along the margin

of the external ear supplying the superficial muscles of this

region. Passing craniad to the M. temporalis, it then takes

a deep position in this muscle, which it supplies. The
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ventral nerve is the zygomatic, which divides into the upper

zygomatic and buccal nerves. The former passes across the

malar bone, supplying the eyelid and muscles around the eye

with numerous branches. The buccal nerve runs along the

dorsal border of the masseter, but does not come into contact

with the rs/ius marginalis mandibulae nerve. The buccal and

the rs.nus marginalis mandibulae nerves both send off branches

to the lips and cheek before taking a deep position at the

anterior part of the masseter.

The ventral branch of the facial nerve is the r4mus

marginalis mandibulae, which runs along the ventral border

of the masseter. After passing craniad, it leaves the zygo-

matic-facial division of the facial nerve and gives rise to

the small thin cervical nerve which supplies the still lower

region of the masseter. The ramus marginalis mandibulae also

takes a deep position at the anterior part of the masseter

and passes to the mandible.

Facial vessels and nerves in Leporidae

The rabbit belongs to the family Leporidae. The incisors

have a chisel-like edge used in gnawing and cutting; there are

P D 7 7
no canine teeth. The dental formula of the rabbit is ^ . o

*

2 !

3

*

making a total of eight teeth in the upper jaw and six in the

lower jaw. The rabbit and the hare differ from all other



. .

,
' • •

3

t

«
'

f

.
'

.

.

. J

.



rodents "by having four incisors in the upper jaw instead of

two. The mout& is a small transverse slit with large lips

which can easily he retracted, thus exposing the front teeth.

The upper lip has a median cleft which divides it into a

right and a left lobe.

The rabbit and the hare have large, long legs which are

adapted for running and jumping. They have large errs and

short tails which are covered with hair averaging about 4 cm.

in length. The body is covered with fur which varies in

color and thickness according to the species.

Crabb (1931 ) and Bensley (1910 ) were used as guides in

dissection although both give very brief and inadequate

descriptions of the blood vessels and nerves of the face.

The facial arteries in the rabbit

The arteries described below are illustrated in figure 7.

The external carotid artery passes craniad along the

side of the neck and gives rise almost immediately as it makes

its appearance through the muscles of the neck to the

occipital and lingual arteries. The former turns dorsocraniad

and passes to the posterior part of the base of the skull.

After the external carotid passes craniad for a short

distance, it branches into the external and internal maxillary

arteries. The former starts to turn ventrad immediately
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and runs along the ventral border of the masseter, burying

itself beneath the masseter and M. digastricus. It then

emerges at the cranial border of the masseter where it gives

off a masseteric branch which turns and runs slightly caudad

supplying the cranio ventral margin of the masseter. Next,

the external maxillary artery gives off the inferior and

superior labial arteries and the submental artery which

supply the lower and upper lip and the chin respectively.

This artery then turns dorsad and passes along the cranial

border of the masseter giving rise to numerous small branches

which supply the nasal region. It then gives off the angular

artery which runs to and supplies the anterior margin of the

eye

.

The internal maxillary artery starts at the middle of

the caudal edge of the masseter. Before it turns craniad,

it sends off the auricular artery which passes dorsad *-o

supply the ear and the surrounding area. The internal

maxillary artery follows the margin of the masseter and

gives off the transverse facial artery which turns ventrad

and ramifies over the masseter to supply it. The internal

maxillary also gives off the superficial temporal artery

which turns dorsad and continues to the M. temporalis which

it supplies. This artery also sends off a small branch to

the eye; this branch is called the zygomatic-orbital artery.
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The facial veins in the rabbit

r

Ihe veins described below are illustrated in figure 8,

In the rabbit the facial veins follow much the same

pattern as the arteries. The angular vein which comes from

the margin of the eye passes ventrad and connects with the

nasal, inferior and superior labial veins to form the anteri-

or facial vein; this is a large vein which posses caudad

along the same course as the external maxillary artery,

starting at the ventral anterior margin of the masseter and

passing beneath the ventral edge of the masseter and dorsal

margin of the M. di gastricus. Joining with the posterior

facial vein beneath the stylomastoid foramen it forms the

external jugular vein which runs caudad along the side of

the neck.

The posterior facial vein (b) is formed near the base of

the ear by the union of the superficial temporal and ophthalmic

veins (j). The former turns ventrad and is joined by the trans

verse facial vein (e), which comes from the masseter and

auricular veins (i), before entering into the formation of the

posterior facial vein. The ophthalmic vein passes caudad

from the margin of the orbit and turns ventrad before joining

to form the posterior facial vein.
































































































































































































































