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Preface

For many years, physicians have argued that a large amount of the anatomical
material presented to the medical student in the preclinical years was of little practical
value in ensuing clinical training and practice of medicine. This argument is not
completely valid. The practical material was included, but because of the tremendous
amount of information presented, particularly in the area of gross anatomy, the student
was usually lost in a maze of detail. Anatomy faculties today are sorely lacking in gross
anatomists who have the clinical experience which would enable them to enlighten the
students to differentiate impractical details from the essential practical facts of gross
anatomy.

With the tremendous information explosion which has occurred in the medical
sciences in recent years, it became imperative that a change be made in the traditional
medical curriculum. The curriculum is changing, but primarily at the expense of
courses in gross anatomy. There are many individuals in the field of medical education
who advocate the complete subjugation of anatomy to the college premedical level.
Anatomy, particularly gross anatomy, should be streamlined to meet the required
adjustments in the medical curriculum but certainly not eliminated!

Over the past years in teaching graduate medical students, I have observed a very
interesting phenomenon. Whereas, in earlier years, the applicants for graduate courses
in regional anatomy were invariably surgeons preparing for their surgical board exami-
nations, during recent years, applications have been received from physicians of
practically all specialties—all, that is, except specialists in psychiatry and dermatology.
This, I feel, is an expression of the physicians’ awareness of their lack of and need for
anatomical training in the practice of medicine.

From my experience in teaching graduate medical students, it became obvious that
there was a need for a concise anatomic descriptive text with an accompanying atlas. It
was also apparent that they wanted not only a regional descriptive anatomy but also
some practical applications of the anatomical knowledge. With these needs as our goal,
the task of assembling this book was initiated.

I well realize that this book has its shortcomings. It was designed as a concise
anatomy of areas in which the general surgeon plays an important therapeutic role. It is
for this reason that many areas are included, particularly those related to the special
senses, i.e. eye, ear, nose, and throat. The areas covered in this book, however, are
anatomical regions with which all physicians should be thoroughly familiar.

I have oversimplified the descriptive anatomy in several areas, but only to enable
the reader to understand an almost incomprehensible concept. I have avoided full
discussions of variational patterns but instead have tried to present a method by which
the reader may establish a norm which will aid in the recognition of a variant pattern.
The anatomical terminology can also be criticized by the purist. I have not followed a
strict nomenclature but have used anatomical terms most commonly used by the
clinician.
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One of the most difficult chores in writing this book was the selection of surgical
considerations to be discussed. What is presented is only a small particle of what could
be presented. The material was limited in order to retain a concise text and should not
imply that anything omitted is not of anatomical significance. In the discussions of
surgical considerations involving operative procedures, we have tried to circumvent
detailed surgical technique and have emphasized the surgical anatomical principles
involved. What I regret most is the lack of individual reference to information contained
in this book. If such references were made, the bibliography would require more pages
than the entire text-atlas.
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Foreword

Jack Healey and I first met in 1947 in Dr. John H. Gibbon, Jr.’s Surgical Research
Laboratory at Jefferson where, as a medical student, he first demonstrated the interest
in research that characterized his long and productive career. He and George Bennett,
to whom this second edition of this book is dedicated, were among the finest teachers of
anatomy that I have known. It is fitting that their names be linked in this improved and
augmented version.

In the competitive world of medical school curriculum committees, when more
and more material must be squeezed into the limited time available, it is natural that the
opportunity for students to learn gross anatomy has been limited, perhaps too severely.
Human anatomy has changed little over the millennia and its study holds few challenges
for the brilliant investigator. Yet an understanding of it is essential to every physician,
nurse, and other deliverers of health care, and when a new technique is developed,
additional vital details come to light. At the same time the needs of the clinician differ
greatly from those of the pure anatomist. It is this gulf that Dr. Healey has bridged so
well, offering an eminently readable description of the human body correlated with
practical application. This book will be read with pleasure and benefit by all who look
forward to or participate in patient care.

JouN Y. TEMPLETON, III, M.D.

Emeritus Professor of Surgery
Jefferson Medical College
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The Parotid Space

The parotid space, or retromandibular space, is of
clinical importance because of the presence of the
parotid gland. The frequency of operative procedures
upon this gland plus the fact that this area is one of the
main passageways between the head and neck makes it
necessary that the surgeon possess a knowledge of
its anatomic relations.

BOUNDARIES (Figs. 1 and 2):

Anterior —masseter muscle; ramus of the man-
dible; internal pterygoid muscle.

Posterior —mastoid process;
muscle.

Superior —external auditory meatus; temporoman-
dibular joint.

Inferior — sternocleidomastoid muscle;
belly of the digastric muscle.

Lateral —skin; superficial fascia; superficial layer of
parotid fascia.

Medial—deep layer of parotid fascia; styloid
process and related muscles; internal jugular vein;
internal carotid artery; pharyngeal wall.

sternocleidomastoid

posterior

FASCIAL RELATIONSHIP (Fig. 2):

The superficial (investing) layer of deep cervical
fascia ascends and splits around the inferior border of
the parotid gland into a superficial and a deep layer of
parotid fascia.

The superficial layer of parotid fascia is a dense
fibrous tissue layer which attaches to the zygomatic
process above, and is continuous with the fascia covering
the sternocleidomastoid muscle behind, and the masse-
ter muscle in front.

The deep layer of parotid fascia extends along the
medial surface of the gland and attaches to the base of
the skull. It is not as dense as the superficial layer except
for that portion extending between the styloid process
and the angle of the mandible which thickens to form
the stylomandibular ligament. The deep layer is espe-
cially thin along its medial surface where it is related
directly to the pharyngeal wall.
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PAROTID GLAND PROPER (Fig. 2, and Fig. 1,
page 5):

The parotid gland, the largest of the salivary glands,
occupies the entire parotid space; its boundaries, there-
fore, are in general identical with the boundaries of that
space. Portions of the gland, however, may extend in
various directions beyond these boundaries.

A prolongation of the gland may be related to the
medial surface of the internal pterygoid muscle, the
pterygoid lobe (Fig. 2). A medial extension between the
internal carotid artery and styloid process, sometimes
quite isolated, is referred to as the carotid lobe (Fig. 2).
A prolongation into the posterior portion of the glenoid
fossa immediately in front of the external auditory
meatus is termed the glenoid lobe (Fig. 1, page 5). The
largest and most common extension, however, is the
socia parotidis, or accessory parotid gland, which is
located anterior in position between the parotid duct and
the zygomatic arch (Fig. 1, page 5). This lobe may be
entirely detached from the main portion of the gland.

PAROTID DUCT (Fig. 1, page 5):

The duct of the parotid gland, Srensen’s duct,
extends from the anterior margin of the gland and pro-
ceeds forward over the masseter muscle about a finger’s
breadth below the zygomatic arch. It makes an abrupt
turn at the anterior border of the masseter muscle and
pierces the buccal fat pad, the buccinator muscle, and
the mucous membrane of the mouth. The termination of
the duct is on the summit of a papilla located opposite
the crown of the second upper molar tooth (Fig. 2,
page 9).

BILOBE CONCEPT (Fig. 2, page 5):

As early as 1912, the concept was put forth that the
parotid gland is fundamentally divisible into two lobes,
a superficial and a deep. The main branches of the facial
nerve pass between these lobes in a fascial plane. The
two lobes are joined by an isthmus of varying size,
behind which the main trunk of the facial nerve divides;
the zygomaticofacial division passes above the isthmus,
and the cervicofacial division below.
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RELATED STRUCTURES (Figs. 1 and 2):

One can define a superior, anterior, inferior, and
posterior border of the parotid gland, and to each border
are related certain important anatomic structures. The
main structure is the facial nerve. This nerve enters the
parotid space via the stylomastoid foramen. After giving
off the posterior auricular nerve and the nerve to the
stylohyoid and posterior belly of the digastric, it extends
forward to the posterior surface of the isthmus. Here it
divides into zygomaticofacial and cervicofacial divisions.
The zygomaticofacial division further divides into
temporal and zygomatic branches; the cervicofacial
gives off the buccal, mandibular, and cervical branches.
The terminal branches of the facial nerve freely com-
municate with each other and with branches of the
trigeminal nerve.

In addition to the facial nerve, certain other struc-
tures are intimately related to the gland—namely, the
external carotid - artery and its branches, the external
jugular vein and its tributaries, the auriculotemporal
nerve, and the great auricular nerve.

Structures Related to the
Superior Border:

Posterior to Anterior:

1. Auriculotemporal Nerve—is a branch of the
mandibular division of the trigeminal, carrying secretory
fibers to the gland from the otic ganglion, and sensory
fibers from the skin of the ear, external auditory meatus,
mandibular joint, and temporal region of the scalp.

2. Superficial Temporal Artery—arises at the neck
of the mandible as a terminal branch of the external
carotid.

3. Superficial Temporal Vein—joins the internal
maxillary in the parotid space to form the posterior
facial vein.

4. Temporal Branch of the Facial Nerve—usually
multiple, innervates the frontalis and orbicularis oculi
muscles.

Structures Related to the
Anterior Border:

Superior to Inferior:

1. Zygomatic Branch of the Facial Nerve —extends
forward to innervate the orbicularis oculi and the
zygomaticus muscles.

2. Transverse Facial Vein—drains into the posterior
facial vein.

3. Transverse Facial Artery—is the largest col-
lateral branch of the superficial temporal artery.

4. Parotid Duct—runs transversally across the
masseter muscle about a finger’s breadth below the
zygomatic arch.

5. Buccal Branch of the Facial Nerve — parallels the
duct but lies just below it. It may at times arise from the
zygomaticofacial division rather than the cervicofacial.
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It innervates the muscles of the nose and angle of the
mouth, as well as the buccinator.

6. Mandibular Branch of the Facial Nerve—
supplies the quadratus labii inferioris and the mentalis
muscles.

Structures Related to the
Inferior Border:

Anterior to Posterior:

1. Cervical Branch of the Facial Nerve—may be
readily identified at the angle of the mandible. Although
its main supply is to the platysma muscle, this nerve
should be preserved, for it frequently gives rise to a
marginal-mandibular branch which turns upward along
the anterior border of the masseter to innervate the
muscles at the angle of the mouth.

2. External Jugular Vein—is formed at the lower
border of the gland by the union of the posterior
auricular and the posterior division of the posterior
facial veins. It serves as a good guide to the facial plane
between the superficial and deep parotid lobes.

3. Great Auricular Nerve—arises from C, and C,,
via the superficial cervical plexus. It ascends parallel to
and slightly behind the external jugular vein and carries
sensory fibers from the skin over the mastoid, back of
the ear, and the skin and fascia covering the parotid
gland.

Structures Related to the
Posterior Border:

Inferior to Superior:

1. Posterior Auricular Vein—joins the posterior
division of the posterior facial to form the external
jugular.

2. Posterior Auricular Artery—is given off at the
upper border of the posterior belly of the digastric
muscle and is one of the posterior branches of the
external carotid.

3. Posterior Auricular Nerve—is the first branch of
the facial nerve after its exit from the stylomastoid
foramen. It supplies the posterior auricular and oc-
cipitalis muscles.

REMOVAL OF THE SUPERFICIAL LOBE
(Fig. 3):

After removal of the superficial lobe of the parotid,
the isthmus of the gland can be visualized with its
relationship to the facial nerve and its terminal branches.
Lying just deep to the facial nerve branches may be
seen the posterior facial vein and its important tribu-
taries as well as the formation of the external jugular
vein. The latter is formed by the posterior auricular and
the posterior division of the posterior facial. The anterior
division of the posterior facial joins the anterior facial
to form the common facial.
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REMOVAL OF THE DEEP LOBE:

The Parotid Bed (Fig. 1):

With the removal of the deep lobe of the parotid
gland, the structures which constitute the parotid bed
may be observed.

1. External Carotid Artery —this artery is the most
superficial of the structures in the parotid bed, fre-
quently being imbedded in the deep lobe of the gland.
After removal of this lobe, the terminal branches, the
superficial temporal and internal maxillary, may be
seen arising from the main trunk at the neck of the
mandible.

2. Styloid Process and Its Related Muscles (Fig. 2)—
these include the following muscles from above down-
ward: the styloglossus, stylopharyngeus, and the
stylohyoid. The latter passes superficial to the external
carotid; the other two muscles lie deep to this vessel.

3. Internal Jugular Vein—lies posterior in position
in the parotid bed, just medial to the styloid process. It
receives no important tributaries in this immediate area.

4. Internal Carotid Artery—is located just anterior
to the internal jugular vein and gives off no branches in
the parotid area.

5. Glossopharyngeal (IX) Nerve (Fig. 2)—may be
identified as it courses around the inferior border of the
stylopharyngeus muscle, which lies deep to and between
the styloglossus above and the stylohyoid below.

6. Vagus (X) Nerve—occupies a position between
the internal jugular vein and internal carotid artery and
deep to these structures. It descends directly through
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the space and gives rise to the deep-lying superior
laryngeal branch at this level.

7. Spinal Accessory (XI) Nerve—is superficial to
the carotid sheath and as it descends is directed pos-
teriorly deep to the posterior belly of the digastric and
the sternocleidomastoid, innervating the latter, as well
as the trapezius.

8. Hypoglossal (XII) Nerve —lies in about the same
position as the spinal accessory, but as it descends it is
directed anteriorly to the tongue.

Lymphatics of the Parotid Area (Fig. 3):

Lymph nodes related to the parotid gland may be
divided into two groups, superficial and deep.

1. Superficial Group—these nodes are often re-
ferred to as the preauricular nodes and lie in the super-
ficial fascia of this area. They are variable in number
and receive lymph channels from areas adjacent to the
parotid space, i.e., the upper part of the face, the
temporal area of the scalp, and the anterior portion of
the auricle. These nodes all drain into the chain of nodes
lying along the external jugular vein.

2. Deep Group—these nodes are located in the
substance of the parotid gland. In addition to receiving
channels from the gland, they receive drainage from
parts of the nasopharynx and from the nose, palate,
eustachian tube, middle ear, and external auditory
meatus. The lymph channels from these nodes extend
caudalward to the subparotid node, from which channels
pass to the chain along the internal jugular vein and the
nodes associated with the spinal accessory nerve.
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CLINICAL CONSIDERATIONS:

The most common inflammatory lesion of the
parotid gland is parotitis due to mumps. The incidence
of postoperative or surgical parotitis has steadily
decreased since the introduction of the sulfonamide
drugs and antibiotics. However, with the emergence of
antibiotic-resistant strains of staphylococci, parotitis
may proceed to actual suppuration and abscess forma-
tion. Suppuration of the gland may extend superiorly
with perforation into the external auditory meatus and
involvement of the temporomandibular joint (Fig. 1,
page 3). Deep-seated abscesses may project and drain
into the pharynx (Fig. 2, page 3).

As in any abscess, drainage is indicated over the
site of fluctuation, or where pus has been localized.
External drainage can be accomplished through a short
transverse or oblique incision parallel to the radiating
fibers of the facial nerve and the parotid duct (Fig. 1a).
If the suppurative process extends posteriorly or
superiorly, a vertical preauricular incision may be made
just anterior to the ear from above the tragus to the
angle of the mandible (Fig. 1b). Internal drainage may be
accomplished from within the oral pharynx (Fig. 2).

Calculus Formation:

Calculi (sialoliths) can form in the major ducts of the
three major salivary glands, but occur most commonly in
the duct of the submaxillary gland. Obstruction of the
parotid (Stensen’s) duct by a calculus may be associated
with recurrent or chronic parotitis and is best treated by
excision of part or all of the parotid gland. Injection of
radiopaque solutions into the duct orifice is utilized to
confirm the presence of calculi by radiographic methods
(sialography).

Salivary Fistulas:

Salivary fistulas may result from surgical proce-
dures in the vicinity of or upon the parotid gland and
duct. Various techniques have been advocated for con-
version of external salivary fistulas to internal ones with
a high percentage of failures due to occlusion. The
majority of salivary fistulas will close spontaneously.
Ligation of the parotid duct from within the mouth has
been advocated to control salivary incontinence after
radical surgery for malignant tumors of the floor of the
mouth. Ligation of the parotid duct proximal to a fistula
has been performed without adverse effects.

Neoplasms:

Mixed tumors form the most common group of
neoplasms of salivary glands, and the parotid, the
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largest salivary gland, is the site of 85 to 90 per cent of
mixed tumors which affect the salivary system. A mixed
tumor of the parotid may involve the superficial lobe
alone, rarely the deep lobe alone, or both lobes. Treat-
ment of a mixed tumor of the parotid consists of excision
of the tumor with a considerable margin of normal gland.
For this reason, tumors involving the deep lobe fre-
quently require total parotidectomy. Mixed tumors are
notorious for high recurrence rates, mainly owing to
inadequate excision with residual tumor in the remaining
gland. A less significant number of recurrences may be
due to implantation of tumor tissue into the wound and
possibly to multiple foci of origin. The microscopic
pattern of a benign mixed tumor is not a significant factor
in determining whether or not a mixed tumor is likely to
recur. From 5 to 12 per cent of mixed tumors show
evidence of malignancy, whereas 30 per cent of all
parotid tumors are malignant.

Parotidectomy:

In performing a partial or total parotidectomy
adequate exposure is essential. This may be accom-
plished by making a vertical preauricular incision
(Fig. 1b) and extending this posteriorly toward the
mastoid and anteriorly in the submandibular area
(Figs. 1¢ and d).

The most important step in doing a parotidectomy is
the identification, dissection, isolation, and preservation
of the facial nerve. The incidence of injury to the facial
nerve can be minimized by careful dissection and by
exposing and isolating it before removing the tumor.
Some surgeons find the use of a stimulating electrode of
great value in identifying branches of the facial nerve.
Others commence by exposing the cervical branch at
the angle of the jaw and following it back to the main
trunk. One may also utilize the posterior facial vein as a
guide to the fascial plane between the superficial and
deep lobe. The safest procedure is exposure of the main
trunk of the facial after its exit from the stylomastoid
foramen. Three anatomic structures should be identified:
the mastoid process, the angle of the mandible, and the
cartilaginous ear canal. The main trunk may be identi-
fied about midway between the latter two structures
(Fig. 3). After isolation of the facial nerve, removal of
the deep lobe is carried out (Fig. 4), keeping in mind
the relationship of the structures in the parotid bed
(Fig. 1, page 7).

In the presence of a malignant tumor of the parotid
gland, it may be necessary to sacrifice the facial nerve or
its branches. Nerve grafts have been utilized success-
fully to repair such defects. The presence of tumor in
lymph nodes below the parotid tumor or elsewhere in
the neck is an indication for extension of the operative
procedure to include a radical neck dissection.
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