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Preface

Tims HANDBOOK s writtcn for the general surgeon
who 1s frequently called on to care for surgical lesions arsing 0
the region of the head and nech \any of the surgical specialties
overlap in the operatine treatment of discases of this region and
contributions to diagnosis and treatment have been made by the
neurosurgeon, the plastic surgeon the ophthalmologist the oto-
laryngologust, and the dental surgeon This handbook does not
include a description of the procedures managed exclusively by
these specialists However certain operations occurrng n special
fields are described because the general surgeon 1s often required
to perform them For example, a descnption is gren of total
larvngectomy and its combination with radical neck dissection
and of various plastic procedures used in the management of
tumors of the slan and lips
The trained general surgeon with experience in head and peck
surgery 15 ideally equipped to manage the extensive operative
procedures in this fleld He is familiar with technics of securmg
wide exposure with recent advances in vascular surgery and
with principles of adequate tumor surgery In addiben m his daily
practice he frequently deals with complicated problems of fluid
balance and nutntion and those of infection This expenence is
required 1n the successful care of these patients
The increasing number of traumatic lesions of the head and
neck caused by automobile and other accidents has placed a heavy
responsibility on the general surgeon who is usually required to
trett these injunes Chapter 5 emphasizes the importance of
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prompt and thoughtful care of these wounds Included 1s a de-
scription of the operative treatment of extradural hemorrhage, for
1t 1s our conviction that every general surgeon should be able to
treat such a condition in an emergency when a neurosurgeon 1s
not available

We have selected from a large number of operations possible
m the head and neck those procedures which we have found most
safe and effecive m dealing with commonly presented surgical
problems Space has permmtted mclusion of only a few of the
modifications, extensions, and alternate measures which exist
Since this 1s primarily a handbook of operative therapy, alternative
nonsurgical methods of treatment, such as radiation therapy, re-
cerve only brief discussion Only a few references are given and a
bibliography 1s not mcluded m this book

Credit for the perfection and popularization of many of the
operative technics for tumors of the head and neck 1s given to Dr
Hayes Martin and his associates of the Head and Neck Depart-
ment of Memoral Hospital, New York We are grateful to Miss
Jessie W Phillips, director of the Medical Illustration Department,
University of Washington School of Medicine, for the illustrations
accompanymng the text Her ability to produce a few crisp lme
drawings after observing a long complicated operative procedure
has been essential in the preparation of this handbook Apprecia-
tion 15 also expressed to Marjorie Hoag Emery, our assistant artist
We acknowledge the help given by Kenneth E Livingston, M D,
i the preparation of the section on head mjury, and the sugges-
tions of Ernest R Nichol, DD S, and Edward J Puhaty, DDS,
regarding dental anesthesia and prosthetics We are also mdebted
to Miss Jer1 Dick and Mrs Dorothy Vickers for theirr work on the
manuscript and to the Year Book Publishers for their fine co-opera-
tion and encouragement

RoBert A WISE
Hanvey W BAKeR
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CHAPTER ]
(General Considerations

THE HEAD AND NECK can be one of the most reward-
mng areas m which the surgeon works Bemgn and congenital le-
sions, some causing considerable disfigurement, can be completely
and permanently removed Mahgnant tumors, because of their
tendency to remam confined to this region for a long period, can
often be successfully eradicated Traumatic lesions, of such frequent
occurrence today, can be treated with assurance that a mmimum
of late sequelae will result Inflammatory lesions can be controlled
by judicious use of antibiotics and by surgical dramage when n-
dicated

Safety m surgery of the head and neck depends on a thorough
knowledge of the anatomy of the area The anatomy 1s remarkably
constant, the fascial planes so constituted that, once learned, dis-
section 1s made certamn and mmportant structures are protected
easily In few surgical fields are clean anatomic dissection, hemo-
stasis, and exposure so important, for it 1s only by these measures
that essential structures can be preserved

Considerable progress has been made m head and neck surgery
in recent years Procedures which formerly resulted in prolonged
morbidity and high mortality can now be performed successfully
with httle nsk This improvement 1s due largely to the advent of
the antibiotics and the development of endotracheal anesthesia
Postoperative 1nfections, many fatal formerly, have been almost
completely controlled, and cervical abscess and cellulitis treated
without fear of spread The assurance of general anesthesia with
an adequate airway has greatly facilitated the performance of sur-
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General Conslderations

genn which formerly was considered impossible or extremely haz
ardous

There are a number of other factors which have brought about
progress i this field \More accurite methods of dingnosis have
become available and hue been wideh applicd These include
newer x ry techmies the use of radiofsotopes and a variety of use
ful specific laboraton tests of the blood and plasma Advances m
preoperative preparition of the patient and postoperative manage-
ment have been of the utmost importance A better understanding
of fluid and electrolvte requirements has arded in both preoperatise
and postoperative care The avaiabilih of whale blood before
dunng and after surgen hae increased the safety of cxtensive
procedures An mereased mterest m rchabilitation with an aim to
restore each person to as near norma! appearance and function as
possible followmg surgeny has resulted in many more patients
resuming active and useful roles in society

There are a number of new and mmportant technics with which
the surgeon should be familiar In the ficld of trauma emphasis s
bemg placed more correctly on primary repair of facial injuries
with reduction m prolonged and less satisfactory reconstructive
measures The use of arterinl homografts or artenal prostheses to
re-establish continuity following laceration or erosion of the com-
mon or mternal carotid artery may be lifesaving The availability
of improved plastic prostheses to temporarily or permanently hide
deformity from traumatic loss of Hssue or extensrve surgery has
been of great help

The “combined operation” for cancers of the oral cavity hypo-
pharynx, or larynx m which the primary lesion is removed in con-
tinuity with its direct or lymphatic extension into the neck marks a
votable advance m the treatment of cancer in this region The
superiority of thit procedure over radfation therapy or the com

bination of irradiation and surgery 15 we beleve bemg demon-
strated



CHAPTER 2

Examination of the Head

and Neck

DIAGNOSTIC PROCEDURES

A CORRECT DIAGNOSIS may be obtamed more easily

m many diseases of the head and neck than in most other anatomic
regions The history and physical exammation plus the performance
of a biopsy, when mdicated, often settles the diagnosis and clarifies
decisions concerning therapy

A careful history 1s as important m the evaluation of disease n
this region as 1t 1s in other fields of medicine The mode of onset
and the duration of the symptoms must be determined as accu-
rately as possible A cervical mass of short duration or one recur-
ring at ntervals may be mnflammatory A lesion existing for a long
pertod may be congemttal or a benign tumor Rapidly enlarging
masses are often mahgnant Hlstory of previous operation 1s 1m-
portant The patient presenting a submental mass, for example,
may give a history of previous excision of a cancer of the lip His-
tory of trauma 1s of importance for medicolegal reasons It may
also eaplam mandibular, zygomatic, or nasal deformity

History of dental treatment 1s often of mmportance in arriving
at the correct diagnosis of inflammatory lesions of the neck Tender,
brawny induration beneath the chin and mandible 1s most likely
Ludwig’s angma 1f there 1s a recent history of lower molar extrac-
tion Persistent smuses around the maxilla and mandible following
dental treatment pomnt to osteomyehtis

22



Diagnostic Procodures

Specific Inquin regarding difficulties in breathing  talking
chewng or swallowing should be made Determining the onsct
and duration of hoarseness is important. The presence or absence
of pain must be noted. For cxample benign parotid tumors are
seldom painful, while pumtid carcinomas often cause severe pain
Pain following irmdiation of a malignant lesion may be due to
mdiation effect or recurrence Pain in the cor often indicates o
leston of the pharynx or larynx

Examination of tho head and neck should be orderly and fol
low a definite pattern Inspection is frequently the most important
part of the examination. It should include appruisal of the skin
and contours of the region as well as careful visualtzation of the
nasal and oral cavities the external auditory canal the pharynx,
larynx and, n many instances the nasopharynx.

The presence of ulceration abnormal swelling, edema, or exu
date 135 noted. Observation of deformities following trauma is im
portant. Flattenmg of the infra-orbital region is seen in certain
zygomatic fractures and mandibular and maxillary fractures exhibit
typical deformities The presence of subconjunctival ecchymoses
may lead to the diagnosis of skull fracture

Abnormal function resulting from injury to cranial nerves must
not be overlooked. Tumor infiltration or traumatic division of the
7th nerve results in inability to wrinkle the forehead, close the oye,
or purse the lips Loss of hypoglossal nerve function causes devia
tion of the tip of the tongue to the side of the lesion. Division of
the vagus or recurrent larvngeal nerves paralyzes the vocal cord
while injury to the spinal accessory nerve results in inability to
shrug the shoulder

Palpation will aid greatly in the evalustion of head and neck
lesions By palpation, a cervical mass may be discovered which
was overlooked by inspection The consistency of the mass should
be noted. Is 1t hard, rubbery or fluctuant? Mobility or fixation to
surrounding tissue 1s important. The location of the mass may be
suggestive Supraclavicular masses frequently represent metastnsis
from o primary lesion below the clavicle such as cancer of the
intestinal tract, pancreas and lung, or from cancer of the thyroid
gland. Masset m the upper cervical region, on the other hand, are
far more often related to a primary cancer of the head and neck



Palpation

A —The value of palpation within the mouth 1s frequently over-
looked Introduction of a gloved finger mto the oral cavity allows
more accurate estimation of the size of a visible lesion as well as
determmation of its consistency, its tenderness, and 1ts fixation to
neighboring structures The submaxillary tnangle of the neck can
be most adequately examimned by bimanual palpation with one
finger on the floor of the mouth and the opposite hand beneath
the mandible The submaxillary salivary gland 1s then readily out-
lined, and enlarged lymph nodes within or around 1t are palpated
easily

B —A gloved finger swept quickly across the base of the tongue
and up behind the soft palate may detect a hidden tumor mass
missed on the usual routine mspection of the oral cavity with
tongue blade

C —Each side of the neck should be palpated methodically so
that no cervical masses will be overlooked The patient’s head 1s
tilted gently from one side to the other so that the sternocleido-
mastoid muscle may relax, allowmg the thumb and fingers of the
examming hand to encircle 1t and palpate the jugular cham of
lymph nodes The postertor triangle of each side of the neck 1s
palpated by moving the examming fingers over the region m a
horizontal direction to detect small and often deeply located nodes
The external surfaces of the larynx are palpated to detect tender-
ness or deformity A normal larynx may be moved from side to side
m the neck with a palpable crackle of the cartilages Infiltration of
the laryny by tumor or inflammatory reaction will cause fixation
and loss of the usual crackle In disease of the larynx, the pre-
laryngeal node lymg on the cricothyroird membrane may be pal-
pated occasionally

D —The thyroid gland 1s best examined by pushing the larynx
and trachea to one side with the thumb The other hand 1s then
used to palpate the lobe of the thyroid made more promment by
this maneuver As the patient swallows, the lower pole of the lobe
will nise and the fingers pass beneath 1t Failure to palpate the
lower pole should suggest substernal extension of the thyroid
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Palpation

A —The value of palpation within the mouth 1s frequently over-
looked Introduction of a gloved finger mto the oral cavity allows
more accurate estimation of the size of a wvisible lesion as well as
determmation of 1ts consistency, its tenderness, and 1ts fixation to
neighbormg structures The submaxillary triangle of the neck can
be most adequately exammed by bimanual palpation with one
finger on the floor of the mouth and the opposite hand beneath
the mandible The submasillary salivary gland 1s then readily out-
lined, and enlarged lymph nodes within or around 1t are palpated
easily

B —A gloved finger swept quickly across the base of the tongue
and up behind the soft palate may detect a hidden tumor mass
missed on the usual routine mspection of the oral cavity with
tongue blade

C —Each side of the neck should be palpated methodically so
that no cervical masses will be overlooked The patient’s head 1s
tilted gently from one side to the other so that the sternocleido-
mastoid muscle may relax, allowing the thumb and fingers of the
esamming hand to encircle 1t and palpate the jugular cham of
lymph nodes The posterior triangle of each side of the neck 1s
palpated by moving the examming fingers over the region m a
horizontal direction to detect small and often deeply located nodes
The external surfaces of the larynx are palpated to detect tender-
ness or deformity A normal larynx may be moved from side to side
m the neck with a palpable crackle of the cartilages Infiltration of
the larynx by tumor or inflammatory reaction will cause fixation
and loss of the usual crackle In disease of the larynx, the pre-
laryngeal node lymng on the cricothyroid membrane may be pal-
pated occasionally

D —The thyroid gland 1s best examined by pushmg the larynx
and trachea to one side with the thumb The other hand 1s then
used to palpate the lobe of the thyroid made more promment by
this maneuver As the patient swallows, the lower pole of the lobe
will rise and the fingers pass beneath it Failure to palpate the
lower pole should suggest substernal extension of the thyroid






Laryngoscopy, Nasopharyngoscopy

The surgeon treating diseases of the head and neck must be
able to visualize the nasopharynx, hypopharynx, larynx, and cervi-
cal esophagus With practice and gentleness, mirror examinations
may be accomplished without anesthesia Direct exammation re-
quires premedication with a barbiturate drug, and spray or pamt-
g of the region with topical anesthetic Only a small amount of
topical solution 1s necessary If 1t 1s applied carefully to the mucous
surfaces and grven a few minutes to take effect, satisfactory an-
esthesia for examination and biopsy will result

A —Murror laryngoscopy —The tongue 1s grasped between the
thumb and index finger with a gauze swipe and pulled gently for-
ward Another finger elevates the upper Iip A warm laryngeal
mirror 1s mtroduced with the other hand and moved gently be-
neath or agamst the soft palate until the epiglottis and then the
mterior of the larynx comes mto view In addition to the larynx
itself, the base of the tongue and lateral pharyngeal walls should
be exammed 1n this indirect manner

B —Murror nasopharyngoscopy ~The tongue 1s depressed and a
small murror 1s mserted beneath the free edge of the palate for
mspection of the nasopharynx and posterior surface of the soft
palate If the patient attempts to breathe through his nose, the
soft palate will move forward to permit a more adequate view
At times, for adequate visualization, 1t 1s necessary to anesthetize
the pharynx and to pull the soft palate forward with a special
palate retractor or a catheter mtroduced through the nostril and
brought out through the mouth

C —Durect laryngoscopy —The patient may be exammed m the
supine position with the head eatended and elevated, or may be
seated straddling a chair with his arms folded across the back of
the chair The Jackson laryngoscope 1s passed over the base of the
tongue until the operator visuahzes the epiglotis The tip of the
mstrument 1s directed over the epiglottis and then angled forward
mto the laryny With adequate anesthesia, the laryngoscope can be
passed between the cords for inspection of the subglottic region
On withdrawal from the larvns, the mstrument can be directed
into each pinform recess and mto the postericord region of the
cervical esophagus Lestons of the hypopharynx or larynx may be
biopsied with cup-type biopsy forceps through the laryngoscope



Blopsy

BIOPSY

\fost lesions of the head and neck are readily accessible and
biopss for diagnostic purposes is a relativels simple procedure As
a general rule a portion of every lesion suspected of being malig
nant should be removed for microscopic examination before defini
tive therapy is attempted. There are however several important
exceptions to this rule which will be discussed in detail in later
chapters These exceptions include small skin lesions in accessible
locations which may be easily removed m toto with an adequate
margm without disfigurement and pigmented tumors suspected
of being melanomas which should alwavs be entirely exaised
Masses in the major salivary glands and in the thyroid should also
be removed intact, usually with the involved lobe of the gland

The site on a tumor chosen for biopsy is often of 1mportance
One should obtain tissue from the edge of a mass or ulcer at its
junction with npormal skin or mucosa Tissue removed from the
center of a lesion may consist entirely of necrotic debris or granu
lations

The simplest method of biopsy is the excision of a small portion
of tissue using a scalpel and fine forceps Thus is satisfactory for
lesions of the skm, lips, and anterior portion of the oml cavity
Local mnfiltration with procaine usually provides excellent anes
thesia  Following excision of a small wedge of tissue wounds on
the skin or lips may be closed with one or two sutures of fine silk.
Small biopsy sites oo mucous membranes generally do not require
closure Gentle pressure for several minutes will as a rule achieve
hemostasis In more remote locations such as the nasopharynx,
pharvngeal wall, larynx, or esophagus biopsy is performed with a
sharp cup-tvpe or box type biopsy forceps Topical anesthesia with
10% cocaine solubion 15 adequate for this procedure On oceasion,
the biopsy punch will be found useful, particularly when one
wishes to biopsy tissue lying beneath normal mucosa or skin Fol
lowing local infiltration this instrument can be used to obtain a
coro of tissue a centimeter or more in depth

The surgeon s frequently called on to biopsy a cervical lymph
node or a cervical mass the nature of which is uncertain Two
methods of biopsy are available, each of which has definite ad

[29]



Roentgen Diagnosis

ROENTGEN DIAGNOSIS

The general surgeon may profitably utilize roentgenograms of
the head and neck m a great number of conditions X-ray studies
of traumatic lesions are necessary to determime the presence of
fractures, foreign bodies, and occasionally air m the tissues Ob-
tamimng x-ray films following trauma 1s of considerable legal impor-
tance mn addition to being of diagnostic aid In the study of tumors
of the soft parts, x-ray films will help in the detection of bone
mmvasion and may contribute valuable information concerning the
size and extent of the tumor by demonstrating distortion of neigh-
boring tissues or encroachment on the upper air passages Radio-
graphic studies are also of occasional value m inflammatory condi-
tions and congemtal anomalies

Because of the complexity of the bony structure of the cranium,
stereoscopic roentgenograms are a necessity for evaluation This 1s
particularly true m the exammation of the base of the skull and
paranasal smuses Without stereoscopic views, the overlapping
bony shadows make accurate mterpretation impossible Skull films
should not only be stereoscopic, but should always be taken m
both projections, 1e, anteroposterior and posteroanterior, as well
as m both night and left lateral planes Special projections are
useful 1 demonstrating paranasal smuses and various bony for-
amimna, and tangential views will often bring out details of frac-
tures, bone cysts, or tumors

The mstillation of radiopaque solutions will aid n the diagnosis
of tumors, infections, or fistulas of the parotid gland (see Sialog-
raphy, Chapter 11) A sminilar techmc has been described for
dehneation of the maxillary antrum Carotid arteriograms ard
the localization and study of mtracramal pathology as well as cer-
tan traumatic, congenital, and occlusive lesions of the carotid
vessels themselves Fluoroscopic observation of a swallow of barium
accompamed by spot films will yield information about the pharynx
and upper esophagus The column of air followimng deep mspiration
will outlime the trachea and larynx and often disclose abnormalities
Careful tomography will further aid 1n the identification of cervical
masses A chest roentgenogram should always be a part of the

study of the head and neck



Biopsy

In the case of an enlarged cervienl node biopsy should be ane
of the last oot the first diagnostic procedures emploved In an
adult, the possibility of the enlarred node being a site of metastatic
cancer is greater than amv other likely diagnosis \Most priman
tumors metastasizing to the neck lic above the clavieles other
liely primary sites include the lungs esophagus and breast All
reasonnble efforts to detect a priman cancer should be carried
out before biopss These include careful examination of the head
and neck, lanmgoscopy nasophanmgoscopy  roentgenograms of
the chest and the esophagus and other studies mdicated by the
patents symptoms Open biopny of a node before discoven of
the priman, tumor will add greatly to the difficulties of later cura
tve surgen,

When the priman site of cancer n the head and nech is known
open biopsy of a suspicious node is not generally recommended
mless the surgeon is prepared to go shead with a radical neck
dissection without delay should a frozen section reveal metastatic
cancer The 1nciston for the open biopsy should be planned to lie
along the same line as that for a neck dissection If metastatic can
cer is discovered the surgeon may easily extend the mcision or
even excise an ellipse of skin at the biopsy site to proceed with the
definitive operation It is almost inevitable that tumor cells will be
seeded nto the wound at the time of open biopsy or excisfon of a
cervical node containing metastatie cancer This fact, plus the
scarrmg and distortion of fascial planes which will occur should
further surgerv be delayed makes immediate radical neck dissec
ton the procedure of choice

The surgeon i3 occasionally surprised to discover that the
cervical mass he intended to biopsy is not an enlarged Iymph node
but a primary tumor or cvst For example exposure may reveal
the mass to be a tumor of the tail of the parotid salvary gland, a
carotid body tumor a branchil cleft cyst, or a schwannoma aris
ing from a nerve On such occasions it is usually desirable to pro-
ceed with definitive therapy rather than biopsy This is another
reason for our conviction that biopsy of a cervical mass should be

E:rformed by a trained surgeon with adequate operating facilities
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Biopsy

vantages and disadvantages The first method, open biopsy, re-
quires makmg an mcision over the cervical mass, exposing 1t, and
removing the entire mass or a portion of 1t for histologic study
The pathologist then has the advantage of having a block of tissue
for gross exammation and for multiple microscopic sections He 1s
able to study not only the mndividual cells, but also the architec-
tural arrangement of the cells and the stroma m reachmng a diagno-
sis The procedure of open biopsy of a cervical lymph node or
mass should be carried out only when there are adequate operating
facilines The node 1s always more deeply located than 1t seems,
and 1ts removal may be complicated by hemorrhage or mjury to
mmportant structures when attempted without adequate exposure
and assistance Following open biopsy of a cervical lymph node,
a desmoplastic reaction occurs with scarring, distortion, and ob-
Iiteration of fascial planes in the surrounding tissues This adds
greatly to the difficulty of defimtive surgery such as radical neck
dissechon which may be required later, and may lessen the pa-
tient’s chance for cure It 1s important that any incision for an open
biopsy be planned to le along the same lme as that for a neck
dissection (see Chapter 14) so that the wound may be excised
without difficulty at the time of the definitive procedure

Aspiration or needle biopsy of a cervical lymph node or mass
1s a useful diagnostic method when 1ts hmitations are understood
Aspiration of pus, cyst fluid, or tumor cells will often give the
surgeon the mformation he needs The pathologist presented with
a thin smear of the aspirated material cannot be expected to make
a complete diagnosis in every case However, he can often report
that tumor cells are present and, in the presence of a known or
previously treated cancer, the report of “tumor cells present” may
be all the surgeon wants to know With this evidence that a sus-
picious cervical mass 1s metastatic cancer he can proceed with
definitive therapv Cervical node mvolvement by the mahgnant
lymphomas usually cannot be diagnosed by aspiration biopsy, and
open biopsy becomes necessary It must be clearly understood that
a negative report from an aspiration biopsy does not mean that
there 1s no tumor present If the suspicious mass persists, the
asprration must be repeated, or open biopsy performed
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Biopsy Instruments and Technic

A —Tissue from accessible lesions of the skin and oral cavity
may be cveised with a hmfe and foreeps under local infiltration
anesthesia A small wedge of tissue 15 removed from the junction
of the lesion with normal skin or mucosa On the sk or hps, the
wound 1s closed with one or two finc silk sutures Small ncisions
on mucous membranes often need not be closed

B —In less accessible sitcs, tissuc for exammation must be re-
moved with biopsy forceps having a long handle and cup- Of
basket-type cutting jaws This can be done satisfactorly with topr
cal anesthesia Lesions of the tonsil, pharyngeal wall, and soft
palate may be biopsied directly through the oral cavity A biopsy
forceps may be mtroduced through the nasal cavity or the oral
cavity for biopsy of the nasopharyna, the position of the nstrument
bemng observed with a nasopharyngeal mirror Biopsy of the hypo-
pharynx or larynx 1s performed through the direct laryngoscope
using a long, straight-handled, cup-type forceps

C —The biopsy dnll punch 1s especially useful n obtammng
tissue from hard, dense lesions or those covered by mtact mucosa
Following local anesthesia, the punch 1s pressed mto the tissue
while bemg rotated back and forth The core of tissue thus freed
15 lifted with a fine forceps and severed at its base with a scalpel

or scissors Bleedmg usually can be controlled by applymg direct
pressure over the biopsy site for several mmutes
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Aspiration Biopsy

A —The materals necessary for aspiration biopsy are as follows
hypodermic syringe containing 1% procaine, scalpel handle fitted
with no 11 blade, aspirating syrmge fitted with no 16 or 18 needle,
several glass shdes, small square of blotter or Gelfoam A regular
10-20 cc glass syringe or a specially constructed aspiration syrmge
with a metal plunger may be used It 1s desirable to have a small
mstrument available to scrape out tissue from the barrel of the
syringe

B —With the patient recumbent, which allows access to the
cervical mass, the overlymg skm 1s prepared with an antiseptic
solution A skin wheal of procaine 1s raised over the mass with the
hypodermic syringe The scalpel 1s used to make a small stab
wound through the center of the anesthetized area

C —The cervical mass 1s outlined and immobihized by the fingers
of one hand The aspirating needle attached to the syringe 1s then
mtroduced through the stab wound and directed into the center
of the mass Strong suction 1s apphed to the syringe During ap-
phication of suction, the needle may be moved gently up and down
several times within the mass Suction 1s released and the aspirat-
ing syringe removed A small gauze dressing 1s apphed with a
strip of adhesive Any oozing from the wound will cease with a
moment’s direct pressure The material i the aspiration syringe
1s smeared on one or more glass shdes The pathologist can study
the preparation more easily if thin smears are obtamed The shdes
may be air dried for later stammng, or may be fixed m an alcohol-
ether solution similar to that used for Papanicolaou smears If bits
of tissue or blood are aspirated m the syringe, they may be placed
on the square of blotter or Gelfoam and immersed in formalin for
sectioning by the pathologist

There 1s Iittle evidence that aspiration biopsy spreads tumor
cells or distorts fascial planes as does open biopsy The site of the
needle puncture should be planned, however, so that the needle
tract may be exaised at the time of neck dissection should defini-
tive surgery become necessary






CHAPTER 3

Preoperative and Postoperative

Care; Anesthesia

PATmENTS tolerate surgical procedures m the region
of the head and neck surprisingly well The mortality from exten-
stve surgery n this area 1s extremely low, even m groups of patients
of advanced age and with complicating cardiovascular diseases
Many patients on whom the surgeon would hesitate to perform a
laparotomy or thoracotomy will withstand major head and neck
operations without difficulty

PREOPERATIVE CARE

The morbidity from operations on the head and neck can be
reduced and some postoperative complications prevented by ade-
quate preoperative care This care includes evaluation and im-
provement of the patient’s general status as well as management
of local conditions Studies of the patient’s cardiovascular system
should be carned out when indicated Ewvidences of cardiac de-
compensation should be corrected and a normal cardiac rhythm
established 1if possible Disturbances in pulmonary physiology, often
present m patients with discase of the head and neck, should be
treated by postural dramnage, use of evpectorant drugs and by
aerosol mhalations of antibiotics and wetting agents \When part,, N
obstruction of the upper resprratory tract 1s present, a trachcostorny,
mav be mdicated for adequate treatment of pulmonary complic,-
tions before definitive surgery 1s carnicd ont

16



Postoperative Care

At times the patient bemng prepared for head and nech surgeny
15 in a marked state of depletion because of painful or difficult
swallowmg the presence of fistulas or of chronic infection The
deficiency 1ncludes totrl blood volume extracellular fluids and
electrolytes and vitomms Vigorous replacement therapy carried
out before surgery will not only provide for greater safety during
the operative procedure but will result in a smoother postoperative
course. Several transfusions of whole blood may be necessan to
restore blood levels to normal When an extensive operntion is
contemplated it 1s occasionally profitable to carry out blood volume
studies using the Evans blue dve method or one of the other avail
able technies This will permit more accurate preoperative replace-
ment therapy and will also serve as 2 base Ine should further
studies be desired to estmate blood loss during surgery Manifest
or latent vitamin deficiencies should be corrected by multvitamin
preparations administered orally or parenterally The nutritional
status of patlents who have been unable to take adequate oral
feedings for some time cap be greatly improved by nasal tube
feedings using a high calonic feeding mixture

Locel infection in the head and neck is a frequently encountered
preoperative problem Every effort must be made to eradicate
tnfection before surgery The use of antibiotle agents will fre-
quently clear up local infections as well as reduce the mflammatory
reaction around tumors The frequent use of gargles jrrigations
and sprays will do much to reduce intra-oral sepsis Although anti
biotic solutions may be applied locally i the oral cavity we have
found that mechanical cleansing and the use of saline rrrigations
are equally effective

POSTOPERATIVE CARE

Successful postoperathe management of pattents who have
undergone extensive head and neck surgery requires careful ob-
servation by the surgeon as well as expert nursing care In the
early postoperative period, the airway is often of prime importance
Restlessness of the patient or the shghtest mspiratory stndor should
warn those In attendance of the possibility of laryngeal edema, and
fcilities always must be available for an emergency tracheostomy
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CHAPTER 3

Preoperative and Postoperative

Care; Anesthesia

PATIENTS tolerate surgical procedures m the region
of the head and neck surprisingly well The mortality from exten-
sive surgery m this area 1s extremely low, even 1n groups of patients
of advanced age and with complicating cardiovascular diseases
Many patients on whom the surgeon would hesitate to perform a
laparotomy or thoracotomy will withstand major head and neck
operations without difficulty

PREOPERATIVE CARE

The morbidity from operations on the head and neck can be
reduced and some postoperative complications prevented by ade-
quate preoperative care This care mcludes evaluation and 1m-
provement of the patient’s general status as well as management
of local conditions Studies of the patient’s cardiovascular system
should be carried out when indicated Ewvidences of cardiac de-
compensation should be corrected and a normal cardiac rhythm
established 1f possible Disturbances in pulmonary physiology, often
present mn patients with disease of the head and neck, should be
treated by postural dramnage, use of evpectorant drugs and by
aerosol mhalations of antibiotics and wetting agents When partial
obstruction of the upper respiratory tract 1s present, a tracheostomy
mav be mdicated for adequate treatment of pulmonary complica-
tions before defimtive surgery 1s carried out
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Postoperative Care
spoon imtroduced well back in the mouth After several davs trial
most patients will Ix able to tolerite oml feedings Paticots with

considerzble anatomic distortion and loss of tissue must be hept on

TURF FFEDINC FORMULAS

Forvmura ]
Ml 1 quart 1000 ot contatns
Egps 4 Calories 1018
Skim milk powder 100 Gm (% cup) Protein 63 Gm
Sugar 50 Gm (.« cup) Fat 40 Gm.
Carbohydrate 99 Gm.
Formuia 2
107\l 1 quart 1000 cc contains
Erp i Calories 1601
Coen sirup 120 Gm (8 thsp ) Protein 55 Gm
Skim milk powder 50 Cm. (8 thep ) Fat 99 Gm
Salt 5Gm (1tsp) Carbohydrate 123 Gm
Brewer s yeast 5CGm (2tsp)

Ascorbic actd 200 mg

Skt Mnx Fomaura

Sk milk powder 240 Gm. (2 cups) 1000 cc contawns

Water 3 cups Calories 054
Protein 68 Gm.
Fat 2 Cm.
Carbohydrate 100 Gm.

tubo feedings Many foods in the ordinary diet can be liquefied
with an electric food blender and given to the patient who is un
able to handle solids

Analgesia —It is often surprising to the physician unfamiliar
with head and neck surgery how little pain the patient has fol
lowing even the most extensive procedures Postoperative discom
fort may be relieved adequately m most cases by aspirm given
omally or through the feeding tube Narcotics are undesirable be-
cause of depression of respirations and inhibition of the cough
reflex. This is of particular importance following operations in
which there is temporary loss of the normal swallowing reflex
allowing aspiration of blood and saliva The patient whose pain is
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Postoperative Care

should this become mdicated (see Tracheostomy, Chapter 4)

Antibiotics are used m the postoperative period only when the
operative wound 1s contammated or when evidence of mfection
appears Since mevitable contammation of the wound occurs when-
ever the upper respiratory or gastromtestmal passages are entered,
antibiotics are administered prophylactically after operations of
this nature We generally use a combmation of penicillin and
streptomycin for a period of 5 days or longer, when mdicated

Postoperatwe feeding —Many patients who have suffered trau-
matic wounds or who have undergone extensive surgery are unable
to swallow adequately for varymg lengths of time Thewr nutn-
tional status can be mamtamed adequately by nasal tube feedings
started on the first postoperative day and continued until swallow-
ing becomes effictent Feedings are given through a small-caliber
rubber or plastic catheter mtroduced through the nostril We prefer
a naso-esophageal catheter 40 cm 1 length for tube feedings, a
longer nasogastric tube 1s also satisfactory

It 15 often helpful to mtroduce the feeding tube n the operating
room at the time of surgery, since msertion later may be quite
difficult due to edema of the tongue and pharynx Once a tube has
been mserted, the surgeon should personally ascertamn 1ts correct
position, testing with a small amount of water or Dakin’s solution
before feedings are mstituted

Tube feedings are admimstered 4 times dailly The feeding
solution 1s placed m an ordinary mntravenous solution flask which
15 connected to the nasal tube and 1s allowed to drip m at a rate of
about 100 drops per mmute Following each feeding, a few ounces
of water are added to rinse out the tube and to mamtamn an ade-
quate flud intake Feedmg solutions of about 250 cc each are
started on the first postoperative day If they are well tolerated,
the volume 1s mcreased to 500 cc, given 4 times daily thereafter

The first two of the tube feeding formulas shown here have
been found satisfactory Either one may be used, depending on the
caloric intake desired Somc patients cannot tolerate these feedings
and must be given the concentrated shim milk formula mstead

As edema subsides and function of the jaws and tongue 1m-

roves, the patient 1s encouraged to start swallowmng This 15 best

accomPhSth by gmdua] attempts to swallow watcr from a tca-



Postoperative Care
spoon mtroduced well back in the mouth After several days tnal
most patients will be able to tolernte oral feedings. Patients with
considerable anatornic distortion and loss of tissue must be kept on

TUBE FEEDING FORMULAS

Fomytura 1
ik 1 quart 1000 cc. contains
Eges 4 Calories 1018
Skim milk powder 100 G (& cup) Proteln 63 Cm.
Sugar 50 Gm. (X cup) Fat 40 Gm
Carbohydrate 83 Gm
Fomanura 2
10% \ilk 1 quart 1000 cc. contalns
Egm 6 Calorles 1604
Corn sirup 120 Gm (Bthp ) Protein 55 Cm.
Skim milk powder 50 Gm {(8thsp ) Fat 89 Gm
Salt 5GCGm (1tp) Carbohydrate 123 Gm
Brewer o yeast 5Gm (2tsp)
Ascorbic acid 200 mg.
Sxnq Mox Foragora
Skim mflk powder 240 Gm. (2 cups) 1000 cc. contatns
Vater 3 cups Calorles 694
Protein 68 Gm
Fat 2 Gm.
Carbohydrato 100 Gm

tube feedings Many foods in the ordinary diet can be liquefied
with an electne food blender and given to the patient who is un
able to handle solids

Analgesia —It s often surprising to the physician upfamiliar
with head and neck surgery how little pain the patient has fol
lowing even the most extensive procedures Postoperative discam
fort may be relleved adequately in most cases by aspirin given
orally or through the feeding tube Narcotics are undesirable be-
cause of depression of respirations and inhibition of the cough
reflex. This 1s of particular importance following operations in
which there Is temporary loss of the normal swallowing reflex
allowing aspiration of blood and salva The patient whose pain is
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Postoperative Care

should this become indicated  (see Tracheostomy, Chapter 4)

Antibiotics are used m the postoperative period only when the
operative wound 1s contammated or when evidence of infection
appears Smcee mevitable contamination of the wound occurs when-
ever the upper respiratory or gmtrmntcstmnl passages arc entered,
antibiotics are admmstered prophylactically after operations of
this nature We generally use a combmation of penieillin and
streptomyem for a period of 5 days or longer, when indicated

Postoperative feeding —Many patients who have suffered trau-
matic wounds or who have undergone extensive surgery are unable
to swallow adequately for varymng lengths of time Their nutn-
tional status can be mamtamed adequately by nasal tube feedings
started on the first postoperative day and continued until swallow-
mg becomes efficient Feedigs are given through a small-caliber
rubber or plastic catheter mntroduced through the nostril We prefer
a naso-esophageal catheter 40 cm 1 length for tube feedings, a
longer nasogastric tube 1s also satisfactory

It 1s often helpful to mntroduce the feeding tube 1n the operating
room at the time of surgery, since msertion later may be quite
difficult due to edema of the tongue and pharyny Once a tube has
been inserted, the surgeon should personally ascertam 1its correct
position, testing with a small amount of water or Dakm’s solution
before feedings are mnstituted

Tube feedngs are admmistered 4 times daily The feedng
solution 1s placed m an ordmary mtravenous solution flask which
1s connected to the nasal tube and 1s allowed to drip 1n at a rate of
about 100 drops per minute Following each feeding, a few ounces
of water are added to rinse out the tube and to maimntamn an ade-
quate fluid ntake Feeding solutions of about 250 cc each are
started on the first postoperative day If they are well tolerated,
the volume 1s mcreased to 500 cc, given 4 times daily thereafter

The first two of the tube feeding formulas shown here have
been found satisfactory Either one may be used, depending on the
caloric mtake desired Some patients cannot tolerate these feedings
and must be given the concentrated skim milk formula nstead

As edema subsides and function of the jaws and tongue 1m-
proves, the patient 1s encouraged to start swallowmg This 1s best
accomplished by gradual attempts to swallow water from a tea-



Postoperctive Care
spoon mtroduced well back in the mouth After severnl days trinl
most patients will be able to tolerato oral feedings Patients with
considerable anatomic distortion and loss of tissue must be hept on

TUBE FEEDING FORMULAS

Fomura 1
ik 1 quart 1000 cc. contains
Eggs 4 Calories 1018
Skim milk powder 100 Gm. (% cup) Protein 63 Gm
Sogar 50 Gm. (X cup) Fat 40 Cm.
Carbohydrate 89 Gm
Fomiguora 2
10% Mk 1 quart 1,000 cc. contalns
Eges 6 Calorics 1,604
Com sirup 120 Gm (8 thsp ) Protein 55 Gm
Skim milk powder 50 Gm (8 thsp ) Fat 99 Gm.
Sakt 5Gm. (1tsp) Carbobydrate 123 Gm.
Brewer 1 yeast 5Gm (2tsp)
Ascorbic acid 200 mg
Sxnt Mnx Foraura ’
Skim milk powder 240 Gm. (2 cups} 1000 cc. contains
Water 3 cups Calorlee 004
Protetn 88 Gm
Fat 2 Gm
Carbohydrate 100 Gm.

tube feedings. Many foods in the ordinary diet can be liquefied
with an electric food blender and given to the patient who Is un-
able to handle sohds

Anglgesia ~It 13 often surprising to the physician unfamiliar
with head and neck surgery how little pain the patient has fol-
lowing even the most extensive procedures Postoperative discom-
fort may be relieved adequately in most cases by aspirin given
orelly or through the feeding tube Narcotics are undesirable be-
cause of depression of respirations end inbibition of the cough
reflex. This i of particular importance following operations in
which there is temporary loss of the normal swallowing reflex
allowing aspimtion of blood and saliva The patient whose pam is
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not controlled by aspirm 15 ginven small doses of Demerol and one
of the barbiturate drugs

Nursing care —A nurse who 15 famihar with head and neck
surgerv 1s an asset m the management of these patients She can
contribute greatly to an uneventful postoperative course by proper
care of the tracheostomy, admmistration of tube feedings, and by
sprav and suction of mtra-oral wounds

If the nurse 15 unfamiliar with the operation performed, careful
cyplanation of what has been done and exphet mstructions for
care of the patient are necessary Early signs of impairment of the
arrway must be cdearly understood I a tracheostomy tube has
been used, 1t management should be demonstrated, including the
technic of suctiomng the tube and of changing the mnner cannula
A demonstration of the method of suctioning the mouth may also
be necessary The nurse should be informed of the location of
intra-oral suture lines or packs so that they will not become trau-
matized or dislodged

Sympathetic management of many of these patients 1s essential
during their recovery from surgery The psychologic impact of
major head and neck procedures 1s often severe The fear of dis-
hgurement plus difficulties with talking, swallowmg, or vision n
the postoperative period may lead to pamc The nurse must make
every effort to establish communication with the patient and to
reassure him as much as possible For example, temporary occlu-
sion of a tracheostomyv tube to convince the patient he has not lost
his voice, or the calm assurance that everythmg is gomng well,
may often restore peace of mind

Wound care —\leticulous attention to surgical wounds of the
head and neck 1s necessarv Following major procedures, the
dressing should be changed and the wound mspected each day
unless a skin graft has been used Collections of blood or serum
beneath the skin flaps must be detected and promptly evacuated
Dramage of purulent matenal, chyle, or saliva from wounds should
be noted and prompt corrective steps taken (Chapter 4)

When drams have been used, they are generally withdrawn on
the 3d or 4th postoperative day An effort 1s made to remove skin
sutures as early as possible from facial wounds If a careful wound
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closure has been performed, nnd tissues arc healthy the skin
sutures may all be removed in from 3 to 5 days In situations where
there is a question of the viability of tissues or where prior irmdia
tion has been employed the skin sutures are left in place for longer
penods  Sutures in mucous membranes are usually removed in
from 7 to 10 davs

Particular attention must be given to wounds of the oml cavity
because of the large number of bacteria normally present. With
mproper care the mouth quickly becomes dirty with ensuing
edema and maceration of the tissues a thick exudate and a fetid
odor which leads to delayed wound healing and development of
fistulas It can be prevented bv adequate spray or urigation, and
mechanical cleansing at least once and preferably twice daily
Addttional details regarding wound care and dressings are gnen
on the following pages
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Postoperative Suction and Spray

A —An cflicient suction apparatus 15 cssential for bedside care
of patients undergomng major head and neck surgery The suction
tubmg 15 attached to a Y-shaped glass connection which 1s then
attached to a rubber or plastic catheter for suction of the trachea
and a metal tonsil suction tip for aspiration of the mouth and
pharyny The catheter for tracheal suction should be of the whistle-
tip type with an open end

Suction of the oropharyny and the trachea should be performed
as often as sceretions accumulate The mouth and pharyny are
aspirated by means of the metal suction tip mtroduced gently and
passed along the floor of the mouth and over the base of the tongue
mto the pharyny The catheter for tracheal suction s mtroduced
through the nostril or through the tracheostomy tube It 1s wise to
carry out trachecal suction for short mtervals only, allowmng the
patient frequent rest periods to avord anovia A moist sponge sus-
pended over the tracheostomy tube helps prevent drymng and
crusting of secretions The mner liner of the tube should be re-
moved at least once daily, carefully scrubbed, and remserted

B —Intra-oral wounds and suture lmes are cared for by mrnga-
tion and cleansmmg This 1s best accomplished by use of a spray
and suction apparatus A fine spray of saline solution 1s systemati-
cally applied to the entire oral cavity A metal suction tip 1s passed
simultaneously over the sprayed surfaces to aspirate the solution
and any debris or exudate present If a headlight 1s worn during
this process, the oral cavity will be well illummated and suture
lines may be mspected If the spray and suction 1s repeated twice
daily, ntra-oral wounds remam clean and the distressmg odor of
necrotic debrs in the mouth 1s avorded Irngation of the mouth

with a bulb syringe 1s satisfactory if a pressure spray apparatus 1s
not available






Dressings

A —Small surgical wounds of the face seldom need more than a
light temporary dressing The dressimg may be removed after 24
hours and the wound esposed  Surgical wounds of the hips are
generally managed without dressimgs In wounds of the skin of
the face, where the cosmetic result 16 important, sk sutures should
be removed early, on the 3d or 4th postoperative day Temporary
support can then be given by strips of fine mesh gauze placed
across the wound and fixed to the adjacent skin surfaces with collo-
dion Tine strips of adhesive are also satisfactory to remove tension
from the wound edges

B —Free skin grafts apphed to the head and neck must be kept
m place by moderate pressure A satisfactory method to hold the
graft in position 1s to cover it with a single layer of fine-mesh
petrolatum gauze backed by a thick layer of dry gauze The long
ends of sutures holdmg the edges of the graft are then tied over
the gauze stent An additional larger dressing may then be applied
to further protect the area

C —Following extensive wounds of the head and neck, or major
surgical procedures such as a radical neck dissection, a bulky pres-
sure dressmng must be applied Gauze 1s applied to the wound
edges and 1s covered by sterile mechanic’s waste to provide even
pressure A roll of wide gauze similar to that apphed to the ex-
tremities following amputation 1s then wrapped snugly around
the neck To mamtam a neck dressing m place, 1t 1s best to wrap
several turns of the gauze roll around the head The dressing 1s
then covered with elastic adhesive wrapped around the neck and
anchored to the chest wall

D —Wounds of the scalp, if extensive, require a complete head
dressing Smaller mnaisions may be covered by a small dressing of
light gauze The dressmg is held n place by a single layer of
loose-mesh gauze fixed to the surroundmg scalp with collodion

E —Incisions following thyroidectomy may be dressed by dry
gauze apphed to the wound and held by a wide strip of adhesive
tape around the lower neck, the ends of the tape being crossed
and fized to the chest A layer of gauze 1s applied to the adhesive
posterlorly to prevent its adhering to the back of the neck
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Dressings

A ~Small suigical wounds of the face seldom need more than a
light temporary dressmg The dressing may be removed after 24
hours and the wound exposed  Surgical wounds of the hps are
generally managed without dressings In wounds of the skin of
the face, where the cosmetic 1esult 1s important, skin sutures should
be removed caily, on the 3d or 4th postoperative day Temporary
support can then be given by strips of fine mesh gauze placed
across the wound and fixed to the adjacent skin surfaces with collo-
dion Tme stnps of adhesive are also satisfactory to remove tension
from the wound edges

B —Tree skin grafts applied to the head and neck must be kept
m place by moderate pressure A satisfactory method to hold the
graft m position 1s to cover it with a single layer of fine-mesh
petrolatum gauze backed by a thick layer of dry gauze The long
ends of sutures holding the edges of the graft are then tied over
the gauze stent An additional larger dressing may then be applied
to further protect the area

C —Followmg extensive wounds of the head and neck, or major
surgical procedures such as a radical neck dissection, a bulky pres-
sure dressing must be appled Gauze s applied to the wound
edges and 1s covered by sterile mechanic’s waste to provide even
pressure A roll of wide gauze similar to that apphed to the ex-
tremties following amputation 1s then wrapped snugly around
the neck To mamtamn a neck dressing m place, 1t 1s best to wrap
several turns of the gauze roll around the head The dressing 1s
then covered with elastic adhesive wrapped around the neck and
anchored to the chest wall

D —Wounds of the scalp, if extensive, require a complete head
dressimng Smaller incisions may be covered by a small dressing of
hght gauze The dressing 1s held m place by a smngle layer of
loose-mesh gauze fixed to the surrounding scalp with collodion

E —Incisions followng thyroidectomy may be dressed by dry
gauze apphed to the wound and held by a wide strip of adhesive
tape around the lower neck, the ends of the tape bemg crossed
and fixed to the chest A layer of gauze 1s applied to the adhesive
posteriorly to prevent its adhering to the back of the neck



Anasthesia

nne should be omitted if the patient is suffering from hypertension
hyperthyroidism, or heart discase

Regional block —A number of technics for regional nerve block
are available to provide amalgesih in different sites in the head
and neck. These include block of the supra orbital and supra
trochlear nernves infra-orbital nene block, mandibular or mental
nerve bloch maullary nenve block, and block of the cervical
plexus Some of these procedures are quite simple to perform and
are extrernely useful for many short operations on superflcial tis
sues Infra-orbital and mandibular blocks in particular give ade-
quate anesthesia for most operations on the upper and lower lips
and, in many instances one of these blocks may be the anesthetic
of cholce

Endotrachcal anesthesta —The use of an endotracheal tube is
mandatory for some major head and neck procedures and has been
of tremendous nid in the performance of many others This advance
in the management of the anesthetic problem has a number of ad
vantages The anesthesiologist is able to care for the patient at a
distance from the operative field an anesthetic mash 13 unneces
sarv and the surgeon and anesthesiologist need not compete for
space to perform thelr tasks The use of the endotracheal tube has
largehy done away with the problems of aspiration and airway
obstruction during surgery An inflatable cuff at the distal end of
the tube prevents aspiration of blood or mucus during procedures
carried out in the mouth pharynx, or nasal passages Obstruction
of the airway by pressure laryngospasm, or by extreme flexion or
rotation of the neck 1s prevented by the endotracheal tube

With the endotracheal tube In place and its cuff mflated, a
closed system 15 achieved for administration of the anesthetic agent
In many patients excellent anesthesia for major head and neck
procedures is obtammed by mtravenous Pentothal sodium supple-
mented by endotrachenl nitrous oxide and oxygen I desired, a
gas-oxygen-other mixture or cvclopropane may be administered
via the tube Of course such explosive mixtures cannot be given
when the surgeon plans to use the electrocautery

[47)
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ANESTHESIA

The choice of ancsthetic depends on the anatomic area mvolved
and the cxtent of the procedure The general status of the patient,
the preference of the surgeon, and the shill of the anesthesiologist
also will affect the modality selected

Carefully planned prelimmary medication will contribute to
successful anesthesia Barbiturates should be given if possible at
least 1 hour before any type of anesthetic to mduce sedation as
well as to protect agamst convulsive reactions which may at times
be meited by local anesthetic agents Analgesic drugs such as mor-
phmme or Demerol are also necessary m all but the most mmor
procedures Atropme or scopolamine are given at the same time
as the analgesic to reduce reflex activity and eacessive secretion of
mucus Scopolamine has the additional value of inducing a certain
degree of amnesia

Topical anesthesia —Topical agents are used effectively for
many operations mvolving mucous membranes They are the agents
of choice for most endoscopic procedures m adults and are par-
ticularly useful for surgery m the nasal cavity Cocane m a 10%
solution 1s the most generally used, pontocamne m a 2% solution 18
a satisfactory substitute The agents are generally appled with
cotton pledgets on applicator sticks or fine curved forceps They
also may be admmistered m a fine spray from an atomizer When
the latter method 1s selected, the solution mn the atomizer must be
measured accurately and care taken that an excessive amount 15
not consumed Because of the possibility of an untoward reaction
accompanymg the use of any topical agent, 1t 1s important that a
supply of oxygen and a quick-acting intravenous barbiturate drug
be available for immedsate use

Local wfiltration —The use of procame hydrochloride mjected
locally 1s satisfactory for a wide variety of mmor procedures n the
head and neck This agent 1s generally used for biopsy or excision
of lesions of the sk or of the mucous membrane of the oral cavity
A 1 or 2% solution of procame 1s safe for mjection For vasocon-
stnction and prolongation of anesthesia, the procaine may be
mixed with epmephrme The amount of the latter should not
exceed 01 cc of 1 1,000 solution per 100 cc of procame Epmeph-
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Regional Nerve Blocks

Infra-orbital nerve block —A —The mfra-orbital foramen 1s lo-
cated by palpation just below the infra-orbital nidge of the maxlla
about 2 cm lateral to the side of the nose (It helps to localize the
foramen by recalling that 1t 1 dircetly above the canne fossa and
on a Iime between the canme tooth and the pupil when the eye s
m a central position ) The skin 1s ancsthetized just below and
medial to the foramen so that the needle can be mtroduced n the
plane of the mfra-orbital canal which nchines upward and out-
ward A 22-gauge needle 1s directed mnto the foramen and about
05 cm farther into the nfra-orbital canal Paresthesia of the upper
Iip and ala of the nose usually occurs Adequate anesthesia 1s ob-
tamed by mjecting 1 cc of 2% procame mto the canal and an
additional 1-2 cc at the infra-orbital foramen The anesthesia ex-
tends over the full thickness of the upper hp as well as the skin
of the cheek and lower eyelld A bilateral infra-orbital block 1s
needed for operations near the midhne of the upper lip

Mental nerve block —B —The mental foramen in an adult with
his own teeth lies midway between the upper and lower edges of
the mandible opposite the second bicuspid tooth In an older or
edentulous patient, the foramen hes closer to the upper edge of
the mandible The foramen 1s usually palpable The skin 1s anes-
thetized shghtly superior and posterior to the position of the
foramen A 22-gauge needle 1s then mtroduced at an angle of 45
degrees to the skin so that when the foramen 1s located with the
pomt of the needle, the canal which mchnes forward and down-
ward may be entered Paresthesia m the lower lip 1s usually noted
by the patient About 2 cc of procame 1s mjected at the mental
foramen and an additional 1-2 cc within the canal Anesthesia of
the chin, lower lip, and anterior gum results

[Regional nerve blocks continued on page 50 ]






Regional Nerve Blocks

Mandibular neive block —This block provides excellent anes-
thesia for many opeiations on the skin of the chm, the lower lip,
gum, floor of the mouth, and tongue The approach described 1s
used by most dentists and 1s not difficult An external approach
through the notch of the mandible may also be used

A —With the patient m a sitting position and the mouth opened
widely, the operator’s mdex finger 1s placed mn the retromolar area
over the ascending ramus of the mandible The finger tip 1s held
just at the mternal obhque ridge of the mandible, which 1s pal-
pable just postertor to the anterior border of the ramus The finger
serves to define the pomt of mjection and to retract the buccal
fat pad

B —A syrmge contaimng 2% procame and mounted with a 1%
mch, 22-gauge needle 15 imtroduced from the opposite corner of
the mouth over the bicuspid teeth The syringe should be parallel
to the occlusive plane of the mandibular teeth The needle 1s
mtroduced just beyond the center of the operator’s fingernail The
mucosa 1s anesthetized and the needle advanced about one half
mch Paresthessa m the bp or gum indicates that the mferior
alveolar branch of the mandibular nerve has been touched If bone
1s contacted, the needle 1s withdrawn shghtly A total of 6-8 cc
of procane 1s mjected while the needle pomt 1s slowly moved
and out Complete anesthesia 1s accomplished m 5-10 mmutes
A bilateral mandibular block 1s needed whenever the operative
field comes near the midline

Scalp block —C ~Many operations on the scalp, skull, and bramn
may be performed with' anesthesia obtamed by a scalp block The
branches of the trigeminal and upper cervical nerves which supply
the scalp course rather superficially i the subcutaneous tissue A
block at this level secures anesthesia of the scalp as well as the
pericrantum The dura and the bram are msensitive

In the performance of a scalp block, multiple wheals may be
raised with a short needle, or a long fleuble needle may be used
for circnmimjection with but a few punctures A procamne-epmeph-
rine solution 1s generally used, 1-2 cc of solution bemng injected
per mch of advancement of the needle A Imited scalp block 1s
satisfactory for mmor procedures located well away from the mid-

line
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Endotracheal Anesthesia

Endotracheal tubes may be mtroduced through the mouth, the
nostril, or through masions n the trachea Before induction, 1t 1s
of value to spray the hypopharynx with a topical anesthetic agent
to reduce reflex spasm during msertion of the tube The patient 1s
then anesthetized with Pentothal sodium or mitrous oxide Intra-
venous use of one of the muscle relaxants such as tubocurarme or
succmylcholine 1s then of considerable aid n exposure of the
larynx and mtroduction of the tube The above procedure 1s safe
whenever an adequate airway exists but should never be carried
out when there 1s partial obstruction of the airway and some un-
certamty as to the ease of mtubation Under the latter condition,
the patient must not be put to sleep until the endotracheal tube 1s
nserted, using topical anesthesia only

A —\When the surgical field does not include the oral cavity, an
endotracheal tube 1s best mtroduced through the mouth with the
larynx exposed by a laryngoscope

B —If the surgeon plans to enter the oral cavity, a curved naso-
tracheal tube without a cuff should be mntroduced through the
nostrl This can be mtroduced into the larynx “blindly” or the
anesthesiologist may visualize the larynx with a laryngoscope and
guide the tube with a curved clamp A pack of moist gauze 1s
placed m the pharyns around the tube to prevent aspiration It 1s
mportant that the pack be removed at the conclusion of the opera-
tion before the tube 1s withdrawn

C —The endotracheal tube 1s connected to the hose of the an-
esthetic apparatus bv a straight or curved adapter Following this,
the skin m the operative field 1s scrubbed and prepared for surgery
Two small sterile sheets are place beneath the patient’s head

D —The upper sheet 1s hfted and wrapped around the patient’s
head and the anesthetic connections The chest and shoulders are
then draped, affording a free, sterile operative field
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Endotracheal Anesthesia

Endotracheal tubecs mav be mtroduced throngh the mouth, the
nostril or through masions mm the trachca Before iduction, 1t 1s
of value to sprav the hyvpophanny with a topical ancsthetic agent
to reduce reflex spasm durmg insertion of the tube The patient 1s
then anesthetized with Pentothal sodmim or mitrous ovide Intra-
venous use of onc of the muscle relavants such as tubocurarine or
sucanlcholine s then of conaderable aid in caposure of the
lamnns and mtroduction of the tube The above procedure 1s safe
whenever an adequate ammvay exists but should never be carried
out when there 15 partial obstruction of the airvav and some un-
certammty as to the casc of mtubation Under the latter condition,
the patient must not be put to sleep until the endotracheal tube 1s
mserted nsng topical anesthesia only

A —When the surgical field does not include the oral cavity, an
endotrachcal tube 1s best introduced through the mouth with the
lamvnm exposed by a lan ngoscope

B —If the surgeon plans to enter the oral cavity, a curved naso-
tracheal tube without a cuff should be introduced through the
nostril This can be mtroduced mto the larny “blindly” or the
anesthesiologist may visuahize the laryny with a lanvngoscope and
guide the tube with a cuned cdamp A pack of most gauze 1s
placed n the phammy around the tube to prevent aspiration It 1s
mmportant that the pack be removed at the conclusion of the opera-
tion before the tube 1s withdrawn

C —The endotracheal tube 1s connected to the hose of the an-
esthetic apparatus by a straight or cunved adapter Followmng this,
the skin mn the operative field 1s scrubbed and prepared for surgery
Two small sterile sheets are place beneath the patient’s head

D —The upper sheet 1s hfted and wrapped around the patient’s
head and the anesthetic connections The chest and shoulders are
then draped, affording a free, sterile operative field






Instruments for Head and Neck Surgery

Plates 10 and 11 dlustiate some of the mstiuments commonly
used for head and neck procedures Most of these istroments may
be found m any well-equipped operating room In the hstmg be-
low, the surgeons name assocnited with the mstrument s given
with some of the tems For others, the ¢vacl nomenclature 1s not
speetflied, smce a number of simlar mstiuments are avalable with
different names and onlv mmor modifications

1
9

4

N DD

10
11
12

13
14
15
16

17

Fme strasght forceps (Cushing)

Tisue forceps (Martm)  These are very adaptable The
fine teeth prevent shippmg, vet the forceps are relatively
atranmatic and may be used to handle blood vessels
Small tissue forceps (Adson) For fine dissection and plastic
procedures

Larvngectomy tube with extension (Martin) This 1s shorter
and has less curve than the tracheostomy tube Size no 12
generally used

Trachcostomy tube with extension (Martin) The extension
on the mner cannula 1s of value when a bulky dressing must
be apphed Size no 6 or 8 generally used for adults
Needle holder

Small needle holder

Bulldog clamps (Potts-Jahnke) The thumbscrew on these
clamps allows alterations 1 pressure to be apphed For
temporarv occlusion of vessels

Small curved iris scissors An aid to fine dissection, particu-
larly m 1solation of facial or recurrent laryngeal nerves
Curved dissecting scissors ( Metzenbaum)

Dissecting scissors ( Mayo)

Ball-pont laryngeal scissors Useful for partial laryngec-
tomy

Straight mosquito forceps

Curved mosquito forceps

Small curved hemostat (Crile) We have found this type
most useful for hemostasis At least 100 should be available
for a major procedure

Gall duct forceps (Lahey or Mixter) Useful for pulling
ligatures around vessels

Tonsil artery forceps (Boettcher) For clampmg vessels m
the depths of a wound
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Instruments for Heod and Neck Surgery

A =Bone Instruments

I Curettes A number of sizes and shapes are needed Mallea-
ble handles are useful for cnettage of paranasal sinuses

2 Motor saw The Strker saw with an oscillating rather than
a rotating blade 1 most useful

3 Odteotome

! Chisel

5 Gigh saw

6 Bone-cuttimg forceps

-~

7 Rongewr Several sizes needed

B —Retractors

I Mouth gags A number of modifications are available for
spreading the jaws durmg mtra-oral procedures

2 Tongue depressor

3 Cheek and hp retractor

4 U S Armv retractor

5 Vem retractor

6 Loop retiactor (Cushing) Valuable for retracting muscle
masses or large vessels

7 Large rake retractor

8 Small rake retractor

9 Shepherd’s hook For gentle retraction of skin edges Valu-
able for plastic procedures

10 Nerve hook

II Tracheal hook Useful for hfting and stabilizing trachea
during performance of tracheostomy



Operative Complications

Skin NLcrosts

The skin of the head and neck has a nch vascular supply and
wound necrosis is uncommon It is onl when operating in a heay
ih wradiated arca, or when rotating or sliding large skin flaps that
danger of slough of the skin will arise Skin that has been heavly
wradiated 15 fibrotic with sparse blood supply and neerosis 1s
Lkely to follow wide undermining or closure under tension It 13
well to anticipate skin necrosis under such circumstances and to
plan incisions so that important underlying structures particularly
the carotid artery will not be exposed if slough of the wound
edges should occur

HEMORRIIAGE

Because of the rich blood supply of the head and neck, wound
hemorrhage is an occasional problem It can usually be prevented
by meticulous hemostasis during surgery Inadequate hemostasis
if not recognized, may lead to serfous complications Extensive
hematomas beneath skin flaps will interfere with healing and lead
to prolonged mfection Followmng thyroid surgery or incisions in
the hyold region, hematomas may cause obstruction of the trachea
or larynx and sudden asphyxia

Hemorrhage from the carotid artery is one of the most serious
complications of major procedures on the head and neck. The
artery may be madvertently injured dunng surgery particularly
in the presence of inadequate incimions wrth poor exposure Re-
moval of a carotid bodv tumor or attempts to separate an adherent
cancer from the artery may also lead to sudden hemorrhage Tem-
porary occlusion of the artery will ellow small tears to be repaired
with fine arterial silk. Bleeding from the carotid artery in the post
operative period also occurs occasionally Such hemorrhage is
usually the result of infection and necrosis of the wall of the artery
exposed in a sloughing wound or bathed in pharyngeal secretions
Poﬂupemt{ve hemorrhage usually must be contolled by ligation
and division of the artery

Ligation of the common or internal carotid artery may be neces
sitated by hemorrhage or on rare occasions by deliberate sacrifice

[59]
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Operative Complications.

Tracheostomy

AT THE TIME OF, or following, operatn e procedures
on the head and neck, a variety of complications may appear,
many of them peculiar to surgery m this region Some complica-
tions, particularly obstruction of the amrway, often may be antici-
pated and prevented Others may be unavoidable, and must be
detected and treated early to forestall a disaster or prolonged
convalescence

WounDp INFECTION

During the course of many head and neck operations, when
the operative field extends into the oral or nasal cavities, the
pharynx, or the esophagus, there 1s unavoidable contammation of
the wound Before the era of antibiotics, these procedures were
accompanied by a high morbidity and mortality due to wound
sepsis Serious wound infections of the head and neck are less
common today with prophylactic antibiotic therapy However, too
great rehance should not be placed on antibiotics alone for the
prevention of wound mfection Of equal mmportance 1s gentle
handhing of tissues, hemostasis, obliteration of dead space, and
judicious use of drains Low-grade wound infections, manmifested
by shght purulent discharge or edema and erythema of the wound
edges may occur occasionally The infection usually responds to
adequate dramage, moist applications, and the use of a specific
antibiotic agent determmned by bactenal sensitivity studies

58



Operative Complications

Snin Nixmosis

The skin of the head and neck has a rich vasculwr supph and
wound necrosis is uncommon It is only when aperating In a hen
th iradiated area or when rotating or shding large shin flaps that
danger of slough of the shin will arse Skin that has been heavily
trradiated s fibrotic wath sparse blood supph  and necrosis is
Iikely to follow wide undermiming or closure under tension It 1s
well to anticipate shin necrosis under such circumstances and to
Plan inaisions so that important underling structures particularly
the carotid artery will not be exposed of slough of the wound
edges should occur

Hextonriace

Because of the nch blood supply of the head and neck, wound
hemorrhage 1 an occasional problem It can usually be prevented
by meticulous hemostasis during surgery Inadequate hemostasis
£ not recognized, may lead to serious complications Extensive

tomas beneath skin flaps will interfere with healing and lead
to prolonged infection Followmng thyroid surgery or incisions in
the hyotd region, hematomas may cause obstruction of the trachea
or larynx gnd sudden asphyxia

Hemorrhage from the carotid artery is one of the most serious
complications of major procedures on the head and nech The
artery may be madvertently tnjured durmg surgery particularly
in the presence of madequate incisions with poor exposure Re-
moval of a carotid body tumor or attempts to separate an adherent
cancer from the artery may also lead to sudden hemorrhage Tem
Porary occlusion of the artery will allow small tears to be repaired
with fine artersal silk. Bleeding from the carotid artery in the post
operative period also occurs occasionally Such hemorrhage is
urually the result of infection and necrosis of the wall of the artery
exposed in o sloughing wound or bathed in pharvogeal secretions

Postoperative hemorrhage usual
20 diviston of r artewg ly must be contolled by ligation

Ligati £
sit.uteg b;n of the common or internal carotld artery mey be neces-

£° Or on rare occasions by deliberate sacnifice

[59]



Operative Complications

of the artery because of mvasion by tumor Ligation 1s followed
m almost 25% of cases by serions neurologic sequelae, and 1 about
half of these, by death The neurologic changes, due to cerebral
ischermia, may mmmediately follow carotid hgation, or may be
delayed as long as 1 week The occurrence of hemiplegia followimg
carotid igation 15 difficult to predict It depends on a number of
factors, mcluding the efficiency of the collateral circulation from
the opposite mternal carotid through the circle of Willis Another
factor exercising considerable influence on the outcome of carotid
ligation 15 the presence of shock from blood loss This must be
prevented or vigorously treated The use of anticoagulant drugs 1s
of httle or no aid m the prevention of neurologic sequelae When
carotid higation has been performed, the patient must be kept m
bed m a recumbent position for at least 7 days, since even eleva-
tion of the head has been known to be followed by signs of cerebral
damage

FisTuLAs

A number of troublesome fistulas may anse to comphcate sur-
gery of the head and neck These include fistulas from the oral
cavitv, the maullary antrum, the pharynx, cervical esophagus,
parotid gland, and thoracic duct The fistulas are usually of little
significance and early spontaneous closure may be expected Per-
sistent and profuse dramage at times, however, constitutes a major
problem In such cases, nutrition 1s mterfered with, nursing care
becomes difficult, wound healing 1s delayed, and the patient’s life
may be threatened

Oral, pharyngeal, and esophageal fistulas are due to poor wound
healmg which may stem from a number of causes The removal of
a large volume of tissue necessitating wound closure with undue
tension 1s a major predisposing factor Wound infection, particu-
larly 1n the presence of mnadequate dramage, will lead to break-
down of suture hnes and fistula formation Fistulas are also prone
to develop m tissues which have been previously subjected to
heavy eaternal or mterstitial wradiation In operating on patients
who have recerved radiotherapy, the surgeon must be particularly
concerned with these complications and must plan mcisions and
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wound closures to prevent them or minimize therr effects When
vulnerable suture Lines exist m the posterior portion of the oml
cavity or in the pharvnx or esophagus, oral feedings should be
avoided for 5 to 7 days follow Ing surgen in an attempt to prevent
fistula formation The patient is maintained on tube feedings until
there 15 evidence that wound healing 1s proceeding satisfactonly
Small Liquid feedings are then started cautioushy by mouth If no
difficulty is encountered within 48 hours the diet is increased

Most fistulas from the mouth pharvmy, or esophagus appear
wrthin 10 davs following surgers Their first evidence 1s the drain
age of mucus saliva, or ingested food from the wound Once a
fistula is detected it is important to obtain free dramage to avord
mfection and extensive underminmg of shin flaps The drining
angle of the wound must be enlarged if druinage seems inadequate
The patient is hept on tube feedings to avoid impaction of food
particles in the fistulous tract. Small sips of water at intervals
however aid in wrigation of the tract once 1t is well established

If drainage is adequate most fistulas will close spontaneously
within a few weeks of their appearance Premature attempts at
cosure will be unsuccessful and will be followed by further loss
of tissue Occasionally a large fistula, particularly fn an wradiated
wound, will require staged plastic procedures for its closure This
can sometimes be accomplished by rotation of a flap of adjacent
skin lined by a split thickness graft Often however there Is not
enough healthy tissue locally available for such closure and a tubed
pedicle must be constructed on the chest and migrated 1 stages
to cover the defect

Parotid duct fistulas cccur cccasonslly following parotid sur
gery or surgery of the cheel they are more common following
fraumatic wounds in the parotid region Practically all postopera
tive parotid fistulas close spontaneously with conservative manage-
ment A raro postoperative fistuln and an occasfonal fistula follow
Ing trauma which persists for over @ month may require operative
closure The severed ends of the duct must be identified and Jjoined
tl))‘ver u flliform catheter introduced from the duct opemng m the

uccal mucosa When loss of substance of the duct prevents

approumation, the duct ends should be Lgated.
g which results wall subside rpontuneousl% The parotd el
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Operative Complications: Chylous Fistula, Pneumothorax

A —Chylous fistulas are occasionally encountered following sur-
gery m the lower neck They mterfere with wound healing and
may cause a dramatic deterroration i the patient’s condition be-
cause of loss of large volumes of lymph Most chylous fistulas can
be prevented at the time of surgery Although the major lym-
phatics may be difficult to visualize, the surgeon 1s forewarned by
the knowledge of their proaimity to the jugular-subclavian junction
The slow accumulation of puddles of clear, watery or shightly
cloudy flud m this region mdicates that a major lymphatic has
been severed Careful mspection of the wound will disclose a strand
of friable tissue 1-2 mm 1 diameter from which the chyle 1s
oozing The ducts must be clamped and ligated until no further
accumulation of chyle occurs If the duct mjury 1s not detected at
surgery, 1ts first sign will be a profuse drainage of cloudy pmk
fluid from the wound on the 1st or 2d postoperative day Occa-
sionally, control of the fistula may be achieved by heavy pressure
dressings and by discontinuing oral feeding If these measures
are not successful within a few days, the wound must be reopened
and the draming lymphatic ducts lgated Identification of the
ducts will be facilitated if a meal of cream 1s given before surgery

B —An mfrequent but serious complication of surgery m the
lower neck 1s the development of a pneumothorax This complica-
tion 1s not, as a rule, due to direct mjury to the pleura over the
cupola of the lung, but to air which has entered by way of the
mediastmum Whenever the middle layer of the deep cervical
fascia 1s mcised, there 1s a direct anatomic pathway providing free
passage mto the mediastinum If at this stage there 1s partial
respiratory obstruction due to laryngospasm, mucus secretion, or
poor anesthesia, air will be sucked down mnto the mediastinum to
accumulate under pressure As the mediastinal emphysema In-
creases, rupture of the thin mediastinal pleura leads to a umlateral
or bilateral pneumothorax The development of unexplained respir-
atory distress, cyanosis, or shock during or mmmediately following
surgery m the lower neck should always suggest the possibility
of this complication The diagnosis should be confirmed at once
by a radJograph or, n an emergency, by needle aspiration of the
pleural space Pneumothorax should be treated promptly by under-
water dramage through a small catheter
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Operative Complications

Am EmMpBorLisMm

Openmg mto the lumen of one of the major vems m the lower
neck may result m an embolism to the heart and sudden death
if not promptly corrected If the mternal jugular vemn, for mstance,
1s madvertently ncised, or if a clamp should shp off its lower end
followmg division, air will be sucked nto the vemn mstead of blood
spurting out When this occurs, the openmg n the vemn must be
closed promptly by digital pressure or clamping Entrance of small
amounts of air may do no harm, large amounts will cause sudden
death due to a tampon of foamed blood n the right heart Massive
air emboli to the right heart have been successfully treated by
needle aspiration of the right ventricle and also by placing the
patient n a lateral recumbent position with the left side down,
this position alleviates the air trap n the night ventricle, allowmg
the heart to pump blood effectively

LYMPHEDEMA

Rarely following a umlateral radical neck dissection, and muck
more frequently following a bilateral neck dissection, there will be
considerable swelling of the soft tissues of the face and oral cavity
At times, the edema 1s so marked that the patient’s appearance
becomes alarmimg, with pronounced swelling of the eyehds and
conjunctivae, the lips, and the tongue The edema 1s not due to
removal of the jugular vemns, for there remam abundant venous
collateral pathways, but is caused by mterruption of the mam
lymphatic ducts of the head and neck Within 3 months following

surgery, the edema will almost completely disappear i most pa-
tients

NERVE INJURY

Most major head and neck procedures necessitate exposure and
identification of one or more 1mportant motor or sensory nerves
These include the 5th, 7th, Oth, 10th, 11th, and 12th cramal nerves
and their branches, the cervical and brachial plexuses, and the
cervical sympathetlc trunk The technics of 1dentification and
preservation of these nerves arc outlmed m the descriptions of
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specific opertive procedures 1f an mmportant nene should be
inadvertently severed an immediate attempt at repar should be
made The nene cnds must be alipned accuratel and approu
mated without tension using permeural sutures of fine artcrial silk.

In the treatment of malignant tumors it 15 well to realize that

any one of the major nenes mav be deliberately sacnficed af 1t 1s
encroached on or invaded by tumor Various degrees of cosmetic
or functional loss will result and must be accepted as a price for
eradication of the cancer When a segment of nerve must be re-
moved because of gross invasion by tumor 1t is well to perform as
extensive a removal of the nene as exposure permits since inva
sion of the perineurfum by tumor cells is a common fAnding and 1ts
extent 1s often not grossly evident

The mandibular branch of the facial nere is one of the most
frequently injured nerves m the upper nech Its division results in
wedakness of the lower hip due to denervation of the trmangulans
and quadratus muscles A gradual improvement and recovery of
function may appear in the course of 9 to 12 months follow ing this
injury apparently through minor anastomosimng branches from other
divisions of the facial nerve Following operative exposure of the
facial nerve paralysis of some or all of the muscles innervated by
it may occur even though no portion of the nerve was severed If
the surgeon is certain that the nerve and 1ts branches were pre
served, he may be confident that recovery will take place If the
main trurk of the facial nerve has been severed and anastomosis
is impossible the face mev be supported by fascial strps inserted
through subcutaneous tunnels e anchored to the ternporul fascra
Fusion of the eyelids near the nner and outer canthi 1s usually
necessary to prevent corneal ulcerntion (see Radical Parotidectomy
Chapter 11)

A variety of changes mav follow injury to the laryngeal branches
of the vagus nerve Dnviston of the supenior laryngeal nenve fre-
quently results in severe physiologic disturbances in the postopera
tive pedod There is interference with the normal swallowmg
mechanism  due largely to loss of sensatton in the base of the
tongue and entrance to the laryny Recovery of normal deglutition
usually will occur within 1 month The cncothyroid muscle is sup-
plied by the supenor luryngeal nene and its paralvsis will have
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only mmor effects on the patient’s voice A number of clmical
pictures may be seen after mjury to the recurrent laryngeal nerve,
depending on the degree of mjury to the nerve and the state of the
unparalyzed muscles The mvolved vocal cord has little motion
and tends to lie nearer the midline than its normal or cadaveric
position This adduction mncreases m time but 1s seldom severe
enough to mterfere with the amrway Bilateral recurrent nerve
mjury will result m laryngeal obstruction, which 1s progressive
with the passage of time and requires tracheostomy

The accessory nerve 1s deliberately sacrificed during radical
neck dissection and may be accidentally mjured 1n the course of
such operations m the upper neck as excision of a branclial cleft
cyst The weakness and droopmg of the shoulder that results 1s
seldom a severe disabiity The paralysis of the trapezius muscle 1s
partly compensated for by other muscle groups of the shoulder
girdle, and active exercise of the extremity should be encouraged

TETANY

The parathyroid glands are estremely variable m number and
postton and are difficult to i1dentify at the time of surgery It 1s
often mpossible to predict which patients will exhibit signs of
hypoparathyroidism following thyroid surgery Tetany often waill
not appear following a radical total thyroidectomy when no at-
tempt 1s made to preserve parathyroid tissue, permanent hypo-
parathyroidism results m less than one quarter of patients sub-
jected to this procedure On the other hand, transient postoperative
tetany occasionally appears after a subtotal thyrordectomy 1n which
the posterior capsule of the thyroid and the parathyroid glands are
preserved

The earliest symptoms of tetany are numbness and tingling of
the hands and feet There 1s often an associated sensation of con-
striction n the throat Positive Chvostek and Trousseau signs will
confirm the diagnosis at this stage, as will blood chemical examina-
tions revealing a decrease m the serum calcium and an elevated
phosphorus If the condition 15 unrecognized and allowed to
progrese~<, -mopedal spasms, generalized muscle spasms, and la-
ryng *h asphy;;ga\w:ll follow Initial treatment consists of

e



Tracheostomy

Intrayenous admimistrition of ealeum gluconate 10-20 cc of a 10%
solutton This may be repented several times each day as signs and
symptoms recur  The patient should recune a high-calerum  low
phosphorus diet supplemented with caleium lactate 10 Gm daily
and large doses of vitumin D Penutent evidence of hypopara
thyrordism requires treatment by oral administration of dihydro-
tachysterol (AT 10) 515 mg daily \Most cases of postoperative
hypopamthyroidism spontaneously recover withm 15 wecks fol
lowing surgery Occasionally a patient will require contmuous di
etary and replacement therapy

LARYNGEAL EDEMA

Mamtenance of an adequate airway is often the most pressing
problem faced 1 head and neck surgery Any obstructive lesion
of the upper respiratory tract threatens life by asphyxia The chink
between the vocal cords 1s the parrowest portion of th¢ upper
respiratory tract and the most common site of obstruction Follow
mg many major surgical procedures in the suprahyoid region and
around the base of the tongue one may expect laryngeal edema
and sudden obstruction of the airway to develop Resection of half
or more of the mandible may cause obstruction by laryngeal edema
or by the tongue fallmg posteriorly in the pharynx Laryngeal
edema also 1s lkely to occur following most operabions on the
larynx with the exception of munor procedures done through the
laryngoscope

Edema of the larynx may appear rapidlv o the postoperative
period and will at times lead to asphvxia within several minutes
The eatliest signs of an unparred airway are usually apprehonsion
and restlessness in the patent. This is followed by an increase in
pulse rate and by difficult, labored respirations with insprratory
stndor Cyanosis 1s a relatively late sign of asphvoa and treatment
must begin before this appears

TRACHEOSTOMY

In addition to the surgical causes of obstruction of the upper
respiratory tract already mentioned, there are numerous nonopera
thve causes These include specific laryngeal wfections and mfec
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only mmo cffects on the patient’s voice A number of chnical
pretures may be seen after mjury to the recurrent laryngeal nerve,
dependmg on the degree of mjury to the nerve and the state of the
unparalyzed muscles The mvolved vocal cord has Iittle motion
and tends to lie nearer the midline than its normal or cadaveric
position This adduction mecreases i time but 1s seldom severe
cnough to mterfere with the airway Bilateral recurrent nerve
mjury will result m laryngeal obstruction, which 1s progressive
with the passage of time and requires tracheostomy

The accessory nerve 1s dehiberately sacrificed during radical
neck dissection and may be accidentally mjured mn the course of
such operations m the upper neck as excision of a branchal cleft
cyst The weakness and drooping of the shoulder that results 1s
seldom a severe disabiity The paralysis of the trapezius muscle 15
partly compensated for by other muscle groups of the shoulder
girdle, and active exercise of the extremity should be encouraged

TETANY

The parathyroid glands are extremely varable mn number and
position and are difficult to identify at the time of surgery It IS
often mmpossible to predict which patients will exhibit signs of
hypoparathyroidism following thyroid surgery Tetany often will
not appear following a radical total thyroidectomy when no at-
tempt 1s made to preserve parathyroid tissue, permanent hypo-
parathyroidism results m less than one quarter of patients sub-
jected to this procedure On the other hand, transient postoperative
tetany occasionally appears after a subtotal thyroidectomy m which
the posterior capsule of the thyroid and the parathyroid glands are
preserved

The earliest symptoms of tetany are numbness and tingling of
the hands and feet There 15 often an associated sensation of con-
striction m the throat Positive Chvostek and Trousseau signs will
confirm the diagnosis at this stage, as will blood chemical examina-
tions revealng a decrease m the serum calcium and an elevated
phosphorus If the condition 1s unrecogmzed and allowed to
progress, carpopedal spasms, generalized muscle spasms, and la-
ryngospasm with asphyxia will follow Imitial treatment consists of
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alloned to persist Asphyvia in this situation is as inevitable and
as sertous as that due to obstruction of the lanmx Tracheostomy
becomes a useful therapeutic measure m patients developing ob-
struction of the lower respiratony tmet who are unable to courh
effectirely and in whom the usual conservatne measures ncluding
nasotmicheal aspimtion and bronchoscopy fail or give only tem
porary relief In addition to providing a facility for casy aspiration
of the tracheobronchial tree tracheostory allows easier respim
tons by removing the resistance provided by the vocal cords to
breathing and reduces the dead space” edsting between the oro-
nasal passages and the pulmonary alveoli Thus the procedure s
applicable not only to surgeny of the head and neck but is of value
n severe injunies of the chest, and in the care of unconscious pa
tients following head trauma or neurosurgical operattons It is
also occeasionally indicated m the care of feeble and debilitated
patients who are unable to cough effectively following other opera
trve procedures

A tracheostomy is a simple operation when the patient is com-
pletely anesthetized with an endotracheal tube n place Few
additional problems will arise when local anesthesia must be used
When laryngeal edema appears and tracheostomy must be carned
out rapidly as a lifesaving measure 1t may become an extremely
dificult procedure The difficulbies are multiphed greatly if a
tracheostomy has been performed previously end the trachea is
hidden in dense scar tissue Whenever possible, the surgeon should
have adequate Lighting, a suction apparatus a supply of oxvgen,
and an assistant to aid i retraction.

In a situation of utmost urgency where a high degree of laryn-
geal obstruction exists a large gauge needle will serve as a tem
porary afrway until a tracheostomy can be performed. A no 15
needle 1s used to prerce the cricothyroid membrane or the trachea.
The airway thus afforded is adequate for only a limited time and
should be replaced by a tracheostomy as soon as feasible
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allowed to persist Asphvvit in this situntion is as inevitable and
as serous as that due to obstruction of the lanmy Tracheostomy
becomes n useful therapeutic measure in patients developing ob-
struction of the lower respimtory tract wha are unable to cough
effectrvely and in whom the usual conservative measures including
nasotracheal aspirtion and bronchoscopy fail or give only tem
porars relief In addition to providing a facility for casy aspiration
of the tracheobronchial tree tracheostomy allows easier respim
tions by removing the resistance provided by the vocal cords to
breathing and reduces the “dend space” enstimg between the oro-
nasal passages and the pulmonin aheoli. Thus the procedurc is
applicable not only to surgen of the head and neck but 15 of value
in severe tnjuries of the chest, and in the care of unconscious pa
tients following head tmauma or neurosurgical operations It 1s
also occasionally mdicated in the care of feeble and debilitated
patfents who are unable to cough effectively following other operm
tive procedures

A tracheostomy is a stmple operation when the patient 15 com
pletely anesthetized with an endotracheal tube In place Few
additional problems will arise when local anesthesia must be used
When laryngeal edemn appears and tracheostomy must be carmed
out rapidly as a lifesaving mensure it may become an extremely
difficult procedure The difficulties are multipled greatly if a
tracheostomy has been performed previously and the trachea is
hidden in dense scar tissue Whenever possible the surgeon should
have adequate lighting, a suction apparatus a supph of oxygen,
and an assistant to aid mn retraction

In a situation of utmost urgency where a high degree of laryn-
geal obstruction cxists a large-gauge necdle will serve as a tem
porary airway until o tracheostomy can be performed. A no 15
needle 15 used to prerce the cricothyroid membrane or the trachea
The airway thus afforded is adequate for only a limited time and
should be replaced by a tracheostomy as soon as feasible
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A —The skim m the midline of the lower neck 15 mfiltrated with
I% procame  Generally, shin nfiltration alone will suffice and no
procame need be mjected m the deeper tissues A 5-em vertical
mersion 1 made m the midhne commencing just above the supra-
sternal notch

B —The masion 15 carned through the superficial layer of the
deep cervical fasaia m the midhine between the strap muscles, and
the muscles ase retracted Jaterally At this point, the sthmus of
the thvrowd gland will be noted m the upper half of the wound
beneath the strap muscles The isthmus 1o retriacted upward to
allow eaposure of the trachea rarely 1t will be necessary to divide
a bulkv thvroid isthmus m the midhne between clamps The
trachea 1s then exposed by blunt dissection of the overlying loose
areolar tissue and pretracheal fascia

C —Two small hooks (tracheal retractor, sharp prong, 6% )
are of considerable value n elevating and stabilizing the trachea
One hook 1s used to pirerce the trachea and hft it upward n the
wound If there 1s no great need for speed at this pont, 1t 1s helpful
to mject 05 cc of 107 cocame nto the lumen of the trachea
through a fine hypodermic needle A vertical mcision 1s then
made across two tracheal rings as high on the wall of the trachea
as possible The second hook 1s placed m the mcision to retract
one edge, the first hook 1s then disengaged from the wall of the
trachea and used to retract the opposite edge of the tracheal m-
cision

D —A tracheostomy tube with obturator mn place 1s mserted m
the trachea A no 6 tube 1s generally used for adults, a no 2 or
no 4 tube for children The obturator 1s removed and the trachea
suctioned with a catheter The wound edges are allowed to fall
together around the tube No closure 1s necessary except for one
or two skin sutures above the tube, the lower angle of the wound
1s left open for dramnage The tracheostomy tube 1s held m place
with tapes tied snugly around the neck, and a gauze dressing
spht around the tube 1s applied to the wound

The tracheostomy tube may be safely changed after 1 week has
elapsed and a tract has formed Before final removal of the tube,
1t 15 often wise to occlude 1t with a small cork for 24 hours to deter-
mine whether the laryngeal airway 1s adequate
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Tracheostomy

A —The sk m the midline of the lower neck 1s mfiltrated with
1% procame Generally, shin mfiltration alone will suffice and no
procame need be mjected m the deeper tissues A 5-cm vertical
meiston 15 made m the midhine commencmg just above the supra-
sternal notch

B ~The meision 15 carried through the superficial layer of the
deep cervical fascia m the midline between the strap muscles, and
the muscles arc retracted laterally At this pomt, the isthmus of
the thyroid gland will be noted m the upper half of the wound
beneath the strap muscles The isthmus 1s retiacted upward to
allow exposure of the trachea, rarely 1t will be necessary to divide
a bulky thyroid isthmus m the midlme between clamps The
trachea 1s then exposed by blunt dissection of the overlyng loose
areolar tissue and pretracheal fascia

C —Two small hooks (tracheal retractor, sharp prong, 6% n )
are of considerable value m elevating and stabilizing the trachea
One hook 15 used to pierce the trachea and hift it upward mn the
wound If there 1s no great need for speed at this point, 1t 1s helpful
to mject 05 cc of 10% cocame mto the lumen of the trachea
through a fine hypodermic needle A vertical mcision 1s then
made across two tracheal rings as high on the wall of the trachea
as possible The second hook 1s placed m the mcision to retract
one edge, the first hook 1s then disengaged from the wall of the
trachea and used to retract the opposite edge of the tracheal mn-
cision

D —A tracheostomy tube with obturator m place 1s mserted mn
the trachea A no 6 tube 1s generally used for adults, a no 2 or
no 4 tube for children The obturator 1s removed and the trachea
suctioned with a catheter The wound edges are allowed to fall
together around the tube No closure 1s necessary except for one
or two sk sutures above the tube, the lower angle of the wound
1s left open for dramnage The tracheostomy tube 1s held in place
with tapes tied snugly around the neck, and a gauze dressing
spht around the tube 1s applied to the wound

The tracheostomy tube may be safely changed after 1 week has
elapsed and a tract has formed Before final removal of the tube,
1t 1s often wise to occlude 1t with a small cork for 24 hours to deter-
mme whether the laryngeal airway 1s adequate
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priate or mmproper pnman treatment wall make <atisfactory recon
structive procedures difficult, prolonzed or impossible

EMERGENCY CARE

In the carly mnagement of the injured patient hemorrhage
and respiratory impairment constitute acute emergencies and de
mand mmediate attention In most mstinces «xternal hemorrhge
may be controlled by dm«ings and direct pressure over the
wourd until adequate cxposure for suture or ligation can be ob
tamed Common carotid artery compression for the control of
hemonhaga from the branches of the external carotid artery
should not be practiced The procedure is unsafe and is scldom
effecive m stopping the bleeding Immeduate application of hemo-
stats to bleeding vessels may be necessary before preparations for
definitive treatment have been started While hemorrhage is usually
obvious respuratory faflure may be more insidious and it is often
overlooked until the patient is in eritical conditon Three factors
may lead to respiatory difficulty obstruction of the airway im
parment of the bellows action of the thorax and duphragm, and
loss of the normal negative pressure in the intrapleurnl space The
surgeon should ascertain the adequacy of respimtion in every sen
ously injured patient. If there 15 impairment, no Hme should be
Iost m application of appropnate emergency measures Obstruction
of the wirway requires immediate removal of any foreign bodies
blood, or mucus present in the throat The patient should be placed
n the lateral or face-down position to prevent the accumulation
of more blood and mucus 1 the mouth and pharynx. The tongue
must be held forward erther by the position of the head, an oral
dirway or by traction on a safety pin inserted through its tip
At times tracheostomy is necessary to provide an adequate airway
and should be performed without delay A tracheostomyv 1s also
of value when respiratory motion of the thorax is mpaied or
paradonical When accompanied by adequate splinting of the
mjured chest, conmiderable unprovement mn respimtion will occur
Intrapleural blood or arr nterfering with norral breathing should
be removed by needle aspiration or tube thoracostomy

Shack is not frequent n uncomplicated head and face injuries
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Traumatic Lesions of the

Head and Neck

TraunATIC LEsiOoNs of the head occur m a high
percentage of accidents In a study made by the Automobile Crash
Injury Research Group of Cornell University of the types and
locations of mnjuries mcurred m automobile accidents, 1t was found
that 73% mvolved the head or face and 7% occurred n the neck A
survey of accident ward admissions, by Robert W Zollinger®,
showed that 42% of the patients suffered head mjuries Since there
are approaximately 10,000,000 accidental mjuries each year m the
United States, the number of patients with head, face, and neck
lestons requiring treatment 1s tremendous Usually 1t 1s the general
surgeon who 1s first called on to treat this vast army of mjured
Primary treatment may be lifesaving when the situation calls for
such emergency procedures as control of hemorrhage, release of
extradural hematoma, or tracheostomy It can be defimtive, and 1t
1s preferable that it should be, when it deals with open facial
wounds and facial fractures, for there are few regions where cor-
rect primary treatment 1s o Important Dependent on it may be
the preservation of such mmportant functions as maintenance of
features, visual acuity, respiratory ease, mastication, and facial
expression Intelhgent primary apphication of principles demon-
strated so well to be of Importance mn war and civilian practice
will often make late reconstructive work unnecessary Inappro-
mger, R W  Tratfic mjunes, a surgical problem, AM A Arch Surg
70 694, May, 1955
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head and neck wounds oecrsionilly must be deferred for the carc
of some more scnious injun (lsewherc  The determination of
priority for treatment of the indnidual injunes in the paticnt is
pre-eminentls a matter of good clinical judgment and common
sense While lists of mjurics arranged in order of importance and
need for immediate treatment may be helpful at times good judg
ment will usually determine which problem should be considered
first. Certainly hemorrhage and mmparred resprration demand 1m
mediate attention as does the treatment of shock An expanding
intracranial lesion such as an extradurn]l hematoma also demands
pronth

On occasion treatment of two closel associated lesions may
be combined, such as elevation of a depressed skull frcture and
reduction and fivation of a midfacial fracture In the cntieally
mjured patient, however only those operntive procedures con
sidered vrtally necessary should be performed Treatment of many
traumatic lesions of the head and neck may be safely postponed
if the patients condition or the presence of more serious injunes
makes this necessary Traumatized bones and soft tissues should
be stabilized by a bulky compress of sterile gauze applied to the
wounded area and held by a Barten type bandage wrapped around
the head and jaws Advances in antiblotic therapy have permitted
safe closure of some open wounds of the face by prnimary suture
as long as 24 hours after the injury During this period of delay
a plastic or rubber pharyngeal mrway is often useful in maxllo-
facial wounds This aids in holding the tongue forward and in
aspiration of pooled pharyngeal secretions

Because these patients have wounds of many systems f{t is
frequently necessany to obtain help or consultation from surgeons
with special trainmg or interest in the fields of peurosurgery ortho-
pedic surgery urology and opthnlmology However unless there
Is one person rtesponsible for the entire diagnostic and treatment
problem, serious errors can be made It is essential that one man
alone be responsible for writing orders and decidmg on priority of
treatment. Medication of value for the treatment of one injury may
be incompatible with another Surgical treatment or anesthesia
definitely indicated for one lesion may be harmful for others A
co-ordinator of the whole is needed Once he assumes command
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However, if hemorrhage has been prolonged or there are associated
traumatic lesions, shock may be severe and require emergency
treatment  Adequate circulating blood volume should be restored
by the admmistration of blood or plasma expanders

In the carly care of a victm of an automobile accident, atten-
tion should not be focused on mjuries of the head and neck alone
More frequently than ever before, we are confronted by patients
presentmg a combimation of wounds mtracramal, facial, thoracic,
abdommal, and extremity The problems cannot be solved simply
by applymmg the best methods of treatment to cach mjury The
combination of mjuries creates special problems Diagnosis 1s more
difficult, and serious mjury may be completely masked At times,
treatment of some mjuries must be deferred or modified m the
total management of the patient

Accurate diagnosis 1s always a greater problem when multiple
mjuries are present The danger of overlooking a hidden mjury 1s
quite real There 15 a tendency to concentrate on the obvious and
most dramatic and appalling wound or fracture, thus forgetting
to look for the hidden lesion Centering attention on severe open
facial fractures may lead one to overlook more lethal injures such
as a ruptured spleen or perforated ntra-abdominal viscus Concen-
tration on the obvious head injury m the unconscious patient may
result n neglect of an equally dangerous thoracic wound

To avoid these pitfalls, a complete physical examination of the
mjured patient 15 mmportant The physician frequently cannot pro-
ceed mn the routine, standardized manner He 1s often forced to
apply immediate resuscitative and therapeutic measures before any
history or detailed examination 1s possible At some time early m
the treatment, however, a complete physical exammation with the
patient disrobed 1s required Every diagnostic aid must be avail-
able and be used At times, repeated examinations are necessary
over the first 12-24 hours following injury, with careful evaluation
of changes m signs and symptoms which may pomt to an ntra-
abdominal or mtracranial mjury The physician must be alert, how-
ever, to the danger of repeatedly moving seriously mjured and
shocked patients for diagnostic purposes

Following complete evaluation of all mjuries present, a decision
must be reached regarding priority for treatment Treatment of



Soft Tissue Wounds of the Face and Scalp

m this area than m other sites The closure should be n layers
with meticulous approsmation of divided tissue Much depends on
sk closure for if 1t falls nfection is probable and the finnl result
uncertain.

Wounds with cxtensne loss of substance require further mneu
vers to achieve the principle of pnman closure When the defect
is in the skin and subcutancous tissues alone relaxing incisions
and the rotation of adjacent flaps may be useful (sec Chapter 8)
At times a spht shin graft must be used for coverage of the pn
many skin defect or the site of a rotation flap When the wound
consists of a full thickness defect of skin, subcutaneous tissue
muscle and mucosa preventing any priman, reconstruction, the
mucous membrane 1s sutured directly to the skan around the edges
of the defect This provides a clean wound which will heal per
prmam and allow early institution of reconstructine procedures
without the delay caused by infection

Except for small wounds bulky dressings of sterile mechanics
waste are applied and held snugly i place A combination of
penicilhn and streptomycin should be given postoperatively in
addition, tetanus antitoxin or toxoid should be given every patient

Major injuries to the eyes may occur concomitantly with severe
facial trauma and thev require highly speciahzed treatment. Ap-
plication of appropnate first aid measures makes it possible for the
ophthalmologist to save manv eves that otherwise would be lost
The mjured eye should be rmgated with large quantities of sterle
saline solution and all loose foreign bodies washed away It 1s
inadvisable to instill anesthetic omtments or solutions since they
imparr corneal healing Pam 1s controlled by codeine or morphme
Antibioties should not be used locally but should be given svs
temically The globe should be protected This can be accomplished
by closmg the lids over the eve by suturing the lid margms to-
gother Protection from the squeezing action of the lids on the
globe should be obtained m all severe eve Mmpuries by procaine
mjection of the 7th nerve Three cuble centmeters of procaine
solution 15 injected o front of the tragus of the ear mto the parotd
gland blockmg the temporozvgomatic drvision of the nerve A
head bandage 1s applhied to hold the lids gently closed. If the patient
15 to be transported, he should be recumbent.
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Soft Tissue Wounds of the Face and Scalp

everyone clse on the team—attending physicians, house staff, and
nurses—should know that all orders and all treatment will be co-
ordmated through him

SOFT TISSUE WOUNDS OF THE FACE AND SCALP

These wounds constitute a large proportion of head and neck
mjuries An mfinite variely are seen, varymg from simple, clean
lacerations to ragged, traumatized wounds grossly contammated
with dirt and foreign bodies, and wounds with extensive loss of
tissue Each wound must be carcfully evaluated before defimtive
treatment 1s undertaken The mode of mjury and the elapsed time
should be ascertamed Roentgenograms are frequently necessary to
detect bony mjury or the position of foreign bodies Damage to
mmportant nerves and salivary ducts must be considered and de-
tected, 1f possible However, exploration or probing of the wound
n an attempt to determine the etent of mnjury should not be done
until formal wound care 1s begun

The principles of wound care m this region differ mn some 1m-
portant respects from management of wounds elsewhere m the
body In the first place, there must be a most miserly conservation
of all wounded tissue, mcluding mucous membrane, bone, muscle,
subcutaneous tissue, and skin Such conservation must in no way
lessen adequate cleansing and eaploration of the wound But,
the face, no tissue that s viable, no matter how contused, torn, or
dirty, should be sacrificed Debridement of these wounds consists
mamly of mechanical cleansing No chemical antiseptic m or
around the wound 1s necessary or desirable The wound should be
thoroughly explored and irrigated with saline solution, washing
out all particles of gravel, wood and glass splnters, and completely
nonviable tissue Bleeding vessels are hgated and complete hemo-
stasis obtaned

In contrast to traumatic wounds of the extremities, an attempt
should be made to obtam primary closure in facial wounds This
can be successful only when thorough cleansing has converted the
contammated wound to a clean one The presence of a rich blood
supply to the scalp and face and the absence of deep muscle com-
partments allow primary closure to be performed with more safety
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Repair of Facial Laceration

A =The surgical treatment of soft tissne wounds of the face
should be considered as definite a surgical operation as the repair
of a hermia or an appendectomy The operation consists of several
steps wlich should be carried out in an orderly manner with
meticulous attention to detal Depending on the extent and loca-
tion of the wound, surgery may be performed with local infiltration,
regional block, or general endotracheal anesthes)a

B ~Skmn cleansmg A pack of sterile gauze 1s placed over the
laceration and the surroundmg skin 15 thoroughly cleansed Cotton,
gauze, or a soft brush immersed m warm water with a mild deter-
gent should be used with as much thoroughness as the surgeon
takes m scrubbmg lis hands The object of this procedure 15 0
remove all grease, dirt, or traumatic debris and to render the skin
as sterile as possible Small bits of dirt or powder embedded m
the skin require thorough scrubbing for their removal, to prevent
“tattoomng ”

C —Wound cleansing The gauze 1s removed from the wound,
gloves are changed, and the area draped with sterile towels A
generous quantity of salme solution 1s used to flush all loose foreign
bodies from the wound Those remaming may be extracted with a
forceps or hemostat A mild detergent may be required to remove
o1l or grease Every fragment of viable tissue 1s preserved No skin
1s sacrificed, loose fragments of subcutaneous tissue or muscle are
sparmgly removed and all other tissues simply cleansed and al-
lowed to remain A final inspection 1s made and all bleedmng pomts
ligated with fine chromic catgut or fine white cotton No antiseptic
or antibiotic preparation 1s placed 1 the wound

D —Wound closure The wound 1s closed m layers, using ex
treme care to approximate accurately points that belong together
The mucous membrane of the oral cavity 1s closed with fine silkk
A mmimal number of fine chromic sutures are used to approximate
the muscle and subcutaneous tissue The dermis 1s apprommated
to relieve tension on the skin edges

E —Interrupted sutures of 4-0 or 5-0 silk placed close together
and close to the wound edges are used to close the skmm No drams
are used Dressings may be omitted for small wounds, but are
required for more extensive ones



ELATE 15




Wound with Full-Thickness Defect

A —In facial wounds with eatensive loss of substance, immedi-
ate repair and reconstruction 15 often mmpossible Much time can
be saved and additional deformity can be avorded if such wounds
are managed in a manner that permits primary healing Infection
will develop m these wounds, with resultant scarring and delayed
healing, if traumatized bone, muscle, or subcutaneous tissue 1
allowed to remain exposed

Endotracheal anesthesia 1s generally necessary A sterile gauze
pack 1s placed mn the wound and the surrounding skin prepared
as described previously for a facial laceration The gauze pack 1
removed, gloves are changed, and the area 1s draped with sterile
towels Careful cleansing of all depths and crevices of the wound
1s then carried out, using coprous amounts of saline solution No
sk 1s sacrificed Ragged devitahized fragments of mucosa, muscle,
and subcutaneous tissue are excised Bone fragments, even when
completely detached, are cleansed and replaced in proper position

B —A closed surgical wound 1s then obtamed by approximating
the mucous membrane of the oral cavity to the skin around the
edges of the tissue defect Interrupted sutures of fine silk are used
Portions of the wound which may be closed in layers without ten-
sion are repaired as described for a facial laceration The mucosa-
to-skin repair around the defect should heal promptly without
infection

C —Secondary reconstruction of the remammng defect must be
carried out with a tubed pedicle flap as described mn Chapter 6
The skin tube may be constructed in the cervical or the acromio-
thoracic region The end of the tube 1s Imed with a spht-thickness
skin graft to replace the mucous membrane of the oral cavity and
1s migrated mto the defect

D —At a later stage, the remaming tube 1s removed or replaced
in 1ts original site



Soft Tissue Wounds of the Neck

performed without delay Should there be a loss of substance of
the vessel making anastomosis impossible the insertion of an
artenal homograft an autogenous vein graft or a vascular pros
thesis must be attempted Ligation should be used only as a last
resort In the management of injuries of the jugular vein ligation
s preferable to suture Untreted vascular wounds in the neck
may lead to the development of arterlal hematoma arterial ancu
rysm and arteriorenous fistuln These lesions occur tvpically in the
carotid vessels but any moderate sized vessel including the verte-
bral artery may be invohved
Injurtes of the pharynx and cenical esophagus may be caused
by endoscopic examinntion, foreign bodies or etternal traumn
While perforations duc to endoscopic accidents occur typically n
the postenor hypopharynx just above the encopharyngeus muscle,
perforations due to external tmuma such as kmife or bullet wounds
may occur at any level in the nech Early symptoms of perforation
include dysphagia, tendemness and swelling on either side of the
or trachea Cervical emphysema 1s present and crepitation
is noted on palpation Rocntgenograms may disclose air in tissue
places m the neck Later symptoms are those due to sepsis in the
visceral space of the neck or the supenor mediastmum Repair of
such lacerations requires exposure of the hypopharynx and cervical
Bﬂphagus (sce Chapter 15) The laceration 1s closed with inter
rupted sutures of fine silk and a dram inserted m the area but not
to the point of perforation. The cervical wound 1s left open to be
closed later by secondary suture Tube feedings are required for
710 days

[Trum:mtofloﬂdmxwund.loﬂheneckonpagmg{]
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SOFT TISSUE WOUNDS OF THE NECK

N wounds do oot occor s froguenth e those of the saalp
md e bot they ton have speoenl chiractonstics swhich requre
undentmdime and appropoate tieoment Siembont vascular e
stons are more frequent and control of g e morrhave 1s often @
problan Infoction s also o frmore senons comphication of
wonnds m o this roron id thas thee ot dictate s managoment consid-
ctably ddforent from that ased Tor swonnds of the face

Pranmatie wonnds of the nodd voquure complete oxasion of all
dovitabizcd tssucs Thisas paticabirly true of Tacerated andd avascu-
L portions of muscle Froguently the wound m the L must be
evtended to allow adoguate cvposure and - debridement of the
tanmatizcd deeper tissues s wedl as adentification and protection
of mmportant stinctures 1t s often advisable after debridement of
deep cervical wounds to leave thom open and unsature d Sccond-
av closure should follow e 37 dass Al puncture wounds m-
valvimg the floor of the mouth or estending deeply into muscle
belhies shonld also be left open In more superficial wounds with
httle traumatized tissue primary closure mav be safe, but even
these wonnds should be dramed for 21-18 hours

Mamtenance of a clear airway s mmperatinve m wounds of the
neck Obstiuction mav be cansed by increasing pressure withim the
neck from concealed hemorrhage or by edema of the laryny or
trachea followmg contusion laceration, or crushing mjury Because
of slowly developmg edema and tissue reaction around the glottis,
an amrway winch seems adequate at first may become obstructed
hours after the mpury Development of deep cervical ifection may
also cause obstruction A temporary tracheostomy should be per-
formed whenever there 1s anv doubt regardig the adequacy of
the arway

In the management of hemorrhage, any vessel m the neck may
be hgated safely, with the exception of the common and mternal
carotid arteries Occlusion of these vessels should be avoided when-
ever possible, since 1t 1s accompanied m about one fourth of cases
by neurologic complications which are serious and which may be
fatal (see Chapter 4) Wounds of the common or mternal carotid
must be exposed and primary suture or end-to-end anastomosis



Soft Tissue Wounds of the Nock

performed without delwy Should there be a loss of substance of
the vessel, making anastomosis impossible the insertion of an
arterial homograft an autogenous vein graft or a vascular pros
thesss must be attempted Ligation should be used only as a last
resort In the management of injuries of the jugular vem, hgation
is preferable to suturc Untreated vascular wounds i the neck
may lead to the development of arterial hematoma, artenial ancu
rvim and arteniovenous fistuln These lesions occur typically m the
carotid vessels but any moderate sized vessel, including the verte
bralartery may be molhved

Injuntes of the pharvnx and cervical esophagus may be caused
by endoscopic exammation foreign bodies or external trauma
While perforations due to endoscopic accidents occur typically in
the posterior hypopharynx just above the cricopharyngeus muscle
perforations due to external trauma such as kmife or bullet wounds
may occur at any level in the neck Early symptoms of perforation
include dvsphagia tenderness and swelling on cither side of the
larynx or trachea Cervical emphysema is present and crepitation
s noted on palpation Rocntgenograms may disclose air n tissue
planes in the neck Later symptoms are those due to sepsis in tho
visceral space of the neck or the superior mediastnum Repair of
such lacerations requires exposure of the hypopharynx and cervical
esophegus (sce Chapter 15) The laceration 15 closed wath inter
rupted sutures of fine silk and a drain inserted in the area but not
to the point of perforation The cervical wound is left open to be
Cltised later by secondary suturc Tube feedings are requured for
710 days

[Treatment of soft tissue wounds of the neck on page 84 |
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Treatment of Soft Tissue Wounds of the Neck

Pravmoatic swonnds of the nocd swath Daonition of Large muscle
masses such s the trapezne o ocapital trangle mnscle group,
should not be closed promandy Shap contrast mnst be drawan be-
tween the taoatment of snch wonnds d thos of the face Eaten
sve oo nd sty cvpenence hos domonstrated the mad-
visabihity of trcitinge these wounds a0 annd o momner Whale
prmuy dosic o a vt i wonnds of the face it s an oxtremely
questionable proccdune for deep necd swonnds

\V—The fint steps o trc et nuncy shin dleansing, are
identical with those onthned i trc itment of wounds of the face

B —Fmphasis must be placod on proservmg as much ok as
possible: Howaver all shredded and devitalized fasaa subceutane-
ous tissue and fat wre removed by sharp dissection \1d 0 this
step s obtamed by disscctimg under constant saline wrnigation, the
flind floatme the tranmatized tissue away from surrounding viable
tissue The nest step modebridoment i probably the most important
and concerns removal of tranmatized and avascular muscle Dead
avascular musde Jeft m the wound is the most important factor m
the development of subsequent anacrobie infection It 18 of prime
mportance to remove this muscle to prevent mnfection Muscle
that does not bleed when ncsed should be exersed to a pomt
where bleedimg occurs Muscle that will not contract when pmched
with a forceps 1y probably too severely traumatized to leave m
the wound

C ~The wound s left open and packed looselv with petrolatum
gauze Primary nonsuture of traumatic wounds of this type 1s the
most vital of all principles of contaminated wound care

D —Early closure of the wound 1s accomplished by secondary
suture The technic of closure mvolves undermming the skin edges
with approumation without tension At times, due to various
factors, suppuration occurs in these wounds and secondary closure
necessarily may be delaved However, with vigorous treatment,
there are few traumatic wounds, even those which suppurate, which
cannot be closed withmn a few weeks
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Trcatmens of Laccration of the Common Carotid Artery

Fhe succoss and safety of thas procedure depend on adherence
to iy ol the prmaples of sascnlar surgery Wide caposure s
mamdatony Provanal and distd contiol of the artern must be ob-
Cuncd cven al due requines additiond vposare and - prolonged
disscction Aftar securme control, the arterny must be completely
frcod withm it she dh Tor several contunctors aon ather side of the
lesion Fane aill or cotton suture matoral s nsed

\—~The masion estends along the antcrnior border of  the
stonoddadomastord mosdde from the mastord tip 1o the sternal
notch The sternocdodamastord muscle s rdtracted ontward and
may be dnvded m o order to obtan masvimal cayposure of the carotid
sheath The sheath v opened and the common carotid artery 1s
freed on ether side of the Taceration and controlling tapes or bull-
dog clamps placed around it hoth provimal and distal to the lacera-
tion - Should hemorthage recur at amy tune durmg the prOCCdUTC
becanse of dislodgment of the thrombus temporanly closing the
laceration direct finger or sponge stick pressure over the laceration
must he mamtamed unti] the controlling clamps or tapes are plnced
and tichtened

B —The <cgment of artery contammg the laceration 1s com-
pletely ficed from the surrounding tissue The controlled segment
of arterv 1s thoroughly irngated with heparin solution (10 mg to
100 cc of wotomc saline) to remove all blood clots and fibrn
debris The laceration s now closed, usmg mterrupted sutures of
5-0 arterial silk Should simple longitudinal or transverse closure
be mmposable because of a large, jagged laceration with contused

edges, the area must be resected and one of the two followmng
technics used to restore continurty

C —End-to-end anastomosis Three fine stay sutures are placed
equidistant through the ends of the arteries, dividing the circum-
ference mto equal segments Continuous or mterrupted sutures of
arterial silk close each segment

D —Should loss of arterial length be so great as to preclude
end-to-end suture, the gap may be bridged by an arterial homo-
graft, venous autograft, or vascular prosthesis The length of time
during which the carotid may be occluded without mrreversible
cerebral damage 1s vamnable Complete occlusion of the vessel
should be mamtamed for the mmimal time possible
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Treatmenf of Laceration of the Common Carotid Artery

The success and safety of tis procedure depend on adherence
to many of the prmaples of vasenlar surgery. Wide exposure 1s
mandatory Proxvimal and distal control of the artery must be ob-
tuned even af s requures additional exposure and  prolonged
dissection After securmg control, the artery must be completely
ficed withm its sheath for several centimeters on either side of the
lesion Ifine vk o1 cotton suture material s used

A =The masion extends along the anterior border of the
sternoclerdomastord muscle from the mastord tip to the sternal
notch The sternoclerdomastord muscle 15 retracted outward and
may be divided m order to obtam masimal exposure of the carotid
sheath The sheath s opened and the common carotid artery 1s
freed on either side of the laceration and controlling tapes or bull-
dog clamps placed around i, both proumal and distal to the lacera-
tion  Should hemorrhage recur at any time during the procedure
because of dislodgment of the thrombus temporanly closing the
laceration, direct finger or sponge stick pressure over the laceration
must be mamtained until the controlling clamps or tapes are placed
and tightened

B —The segment of artery contaming the laceration 1s com-
pletely freed from the surrounding tissue The controlled segment
of artery 1s thoroughly mrrigated with heparm solution (10 mg to
100 cc of isotonic saline) to remove all blood clots and fibrm
debris The laceration 1s now closed, using mterrupted sutures of
5-0 arterial silk Should simple longitudmal or transverse closuré
be mmpossible because of a large, jagged laceration with contused
edges, the area must be resected and one of the two following
technics used to restore confinuity

C —End-to-end anastomosis Three fine stay sutures are placed
equidistant through the ends of the artenes, dividing the circum-
ference mto equal segments Contmuous or mterrupted sutures of
arterial silk close each segment

D —Should loss of arterial length be so great as to preclude
end-to-end suture, the gap may be bridged by an arterral homo-
graft, venous autograft, or vascular prosthesis The length of time
durmg which the carotid may be occluded without irreversible
cerebral damage 1s variable Complete occlusion of the vessel
should be mamtained for the minimal time possible



Bony Injurles of the Face and Jaws

nasal septum is broken and displaced The base of the nosc is flat
broad, and depressed and the tip elevated and deviated In frac-
tures resulting from a lateral blow one nasal bone together with
the nasal process of the mavlla is driven inward and the opposite
side of the nose 1s forced outward thus ercating the bent nose type
of deformity More complicated frctures of the nasal bones result
when continued frontal foree fs not dissipated on the nasal bridge
The nasal fracturc 1s then part of a mud face fracture with the
fracture line cstending across the orbit and maulla or into the
enbnform plate

The diagnosis of fracture of the nasal bones 1s best made by
careful examination with little wliance pliced on vy films
Before swelling occurs tvpreal deformities may be seen and felt,
and careful palpation may elicit crepititon Examination of the
nasal passages after application of topical anesthesia if necessary
may show a tear mn the mucous membrane or a deviation of the
septom.

Reduction of nasal fractures should be nccomplished as soon
as possible after injuy Simple fractures can be realigned with a
narrow rubber-covered penostenl clevator or hemostat within the
Bostrrl, aided by the thumb and forefinger outside The displaced
nasal walls are elevated and molded into posibon More com
plicated fractures may require disimpaction of the nasal bones and
frontal processes of the maxillas Attention must always be directed
to the correction of any deviation of the bony and cartilagmous
nasal septum

FRACTURES OF THE MANDIBLE

The mandible 15 more directly exposed to trauma than the
other bones of the face While fractures may occur anywhere in the
mandible, there are certain typical locations where they are found
Fractures of the body in the region of the molar teeth or pear tho
mental foramen are common, and if bilateral, the lines tend to
extend through both mental foramina. A frocture of the body is
often assoclated with a fracture of the opposite condsyle Condylar
fractures may be bilateral and occasfonally the ascending ramus or
coronold process 1s broken The displacement of the fragments

(89]



Bony Injuries of the Face and Jaws

BONY INJURIES OF THE FACE AND JAWS

Fractures of the bones of the face have several unique charac-
terisies wherem they differ from  fractures in other locations
Because of then exposed posiion and mmmal soft part protection,
almost any severe tiauma to the face results m fracture When chs-
placement oceurs, with the exception of mandibular fractures, it
15 due to the force cansimg the fracture and not to muscle pull In
addition, fracture of a simgle bone 1s uncommon Combmation of
lacral fractures 15 the rule m severe trauma

These characteristics of facial fractures should be considered
when examinmmg and trcating patients with facial mjuries Severe
soft-part laceration or contusion should cause suspicion that an
underlying fracture 1s present and care must be taken to prove or
disprove 1ts existence Recognition and reduction of these fractures
durmg primary wound treatment 1s important, and the opportumty
for satisfactory alignment and fixation will be best at that time

Absence of muscle pull as a factor m the displacement of
many facial fractures simplfies reduction Once reduced, these
fractures will often remam m position when given simple protec
tion, and elaborate apparatus for traction and fixation 1s seldom
required In severely commmuted open facial fractures, 1t 1s neces-
sary to preserve every bone fragment to obtam a stable reduction
Under no circumstances should any bone be sacrificed Even those
fragments completely separated and lymg loosely m the wound
should be restored to proper position The importance of accurate
reduction cannot be too strongly emphasized Depending on 1t
may be preservation of visual acuity, adequate upper air passages,
and effective mastication In addition, the return of normal facial
contour and the avoidance of disfigurement requires anatomic
reduction

FRACTURES OF THE NasaAL BoNEs

These are the most frequent facial fractures and result from a
frontal blow on the nasal brnidge, or one apphed from either side
In fractures resulting from a frontal force, the nasal bones and the
nasal processes of the masillas are commmuted and driven back-
ward, often mnto the ethmoid cells The bony and cartilaginous
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nasal septum 1s broken and displaced The base of the nosc fs flat
broad, and depressed and the tip elevated and deviated In frac
tures resulting from a lateral blow one nasal bone together with
the nasal process of the maxilla is dmven fnward and the opposite
side of the nosc is forced outward thus creating the bent nose type
of deformity More complicated fractures of the nasal bones result
when continued frontal foree is not dissipated on the nasal bridge
The nasal fracture 15 then part of a mid face fracture with the
fracture Iine extending across the orbit and maxlla or into the
cnbriform plate

The diagnosis of fracture of the nasal bones 1s best made by
careful examination with little reliance placed on xray films
Before swelling occurs typical deformities may be seen and felt,
and careful palpation may elicit crepitation Examination of the
nasal passages, after application of topical anesthesia if necessary
may show a tear in the mucous membrane or & deviation of the
septum

Reduction of nasal fractures should be accomplished as soon
as possible after injury Simple fractures can be realigned with a
narrow rubber-covered perfosteal elevator or hemostat within the
nostril, aided by the thumb and forefinger outside The displaced
nasal walls are elevated and molded mto position. More com
pheated fractures may require dissmpaction of the nasal bones and
frontal processes of the maxillas Attention must ahways be directed
to the correction of any deviation of the bony and cartilagmous
nasal septum

FrACTURES OF THE MANDIBLE

The mandible is more directly exposed to trauma than the
other bones of the face While fractures may occur anywhere fn the
mandible, there are certain typical locations where they are found.
Fractures of the body in the region of the molar teeth or near the
mental foramen are common, and, if bilaterl, the Lnes tend to
extend through both mental foramina A fracture of the body is
often associated with a fracturc of the opposite condyle Condylar
fractures may be bilateral and occasionally the ascending ramus or
coronoid process 18 brohen The displacement of the fragments

[89]
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followmg fracture depends on the pull of the muscles of mastica-
ton but 15 often modificd by the position and direction of the
fracture line The posterior fragment in fractures of the body near
the angle 15 pulled upward by the masseter and rotated inward by
the pterygoids when the fracture lme extends upward and back-
ward When the hne extends forward, mpaction takes place and
no displacement 15 possible In bilateral fractures through the
mental foramma, the pull of the geniohyoid and genioglossus mus-
cles results i posterior displacement of the central section The
broken condyle 15 usually displaced medially and rotated around
its vertical avis by the pull of the external pterygord muscle

The diagnosis of mandibular fracture 15 made by noting pomts
of abnormal mobility, areas of marked tenderness and hemorrhage,
and loss of normal dental occlusion Roentgenograms of both hem-
mandibles with views of the bodies, symphysis, and condyles should
be taken

The requirements of first aid treatment of mandibular frac-
tures are to support the jaw and to prowde an adequate airway
A simple Barton bandage of elastic material will hold the jaw up-
ward and forward and will add greatly to the comfort of the
patient during transportation or while awaiting fisation The upper
air passages must be cleared of mucus and blood and if the tongue
tends to fall back 1t should be held forward by a transfixion suture

Definitive fixation of the fragments after reduction 1s most
simply obtamed bv wiring the teeth of the upper jaw to the teeth
of the lower jaw This may be accomplished by nterdental eyelet
wiring or by the smgle-wire, multiple-loop techme Upper and
lower arch bars ligated ta the teeth and then wired together afford
useful fixation when healthy teeth are available Immobilization
of fractures mn edentulous jaws can be obtamed by several meth-
ods The most direct, although technically difficult, 1s that of Brown
where Kirschner wires are passed through the fragments across the
fracture site Another useful procedure 1s to fix a splint on the
mandible by passing circumferential wires around 1t Occasionally,
open reduction and mternal fixation of fragments by wiring may
be mdicated Antibiotic therapy should be used in most mandib-
ular fractures, because the fracture lmne usually communicates

with the oral cavity



Bony Injurles of the Face and Jaws

FracTunis oF THF Z1GOMA

Fractures of this bone arc quite common and are frequently
overlooked because carly edema obliterates the deformity  The
lies of fracture tvprelly cross the sutures between the 2y gomatic
bone and the maxillh the frontal hone, and the tempoml bone,
thus separating the intact zvgoma from its neighbors  Disphee-
ment 13 downward backward, and mward aganst the underlying
maulla In simple frictures only slight damage to the maulla
occurs Howeser m more scvere injuries the zygoma 1s driven
mto the maxillan antrum cusing extensive comminution of its
anterfor wall and the floor of the orbit. The antrum becomes filled
with blood and the eve drops downward resulting 1 diplopia
When the zygomatic arch is displaced agamst the coronord process
of the mandible the patient will be unable to open his mouth
fully

Many signs are present to aid in the diagnosis Within the first
few hours following the fracture or much later when swelling has
subsided, there 1s flattening of the infra-orbital region and the cheek
Ecchymosis of the lids and subconjunctival hemorrhage are often
present. Careful observation of patlents with severe fractures will
reveal downward displacement of the globe on the mde of the
fracture Palpation around the entire orbital rim may disclose a
notch near the frontal suture and on the inferfor margin The
patient may complain of numbness of the upper lip and gum and
be unable to open his mouth Roentgenograms are of great value
because the entire zvgomatic bone can be visunhzed It is fm
portant to note irregularity of the infra-orbital margin and dis-
placement of the zygomatic arch In severe frnctures comminution
of the orbital floor and antral walls are seen together with antral
cloudmg

Smple depressed fractures of the Zygoma without comminution
of the maxilla can be elevated into position with the use of a
towel, clip or bone hook. Alignment may also be obtained through
the temporal approach of Gillies by mserting a flat imstrument be-
tween the temporal muscle and fascia. Fractures with extensive
comminution of the anterfor wall of the maxilla and the orbital
floor require reduction from within the antrum After reduchion, it

[911
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may be necessary to uphold the fragments of the orbital floor with
a gauze pack placed m the antrum Occasionally, fractures of the
rygomatic-frontal sutare and the mferior orbital margm require
direct wning of the fragments which can be accomphished through
small mersions made over the fracture sites Careful early align-
ment of these fractures will ensure an excellent cosmetic result

Mip-Face Fracrunes

These comphicated fractures illustrate the statement that many
bones are mvolved in severe facial fractures Not only are both
sides of the face usually affected, but the fracture lines may extend
through the nasal bones, maullas, vomers, pterygods, palate,
ethmoids, zygomatic bones, and frontal bone Cerebral injury may
occur and diplopia, respiratory obstruction, malocclusion, and
severe facial deformities are common The simplest fracture of this
group 1s one m which the fracture Ime extends transversely across
the maxllas immediately above the alveolus (Guérm’s fracture)
The entire alveolus 1s detached and, if not mpacted, floats free,
suspended only by the soft parts around 1t There 1s lateral, back-
ward, or upward displacement and the fragment may be rotated
on its vertical axis

When the mid-face 1s struck at a higher level, 1ts central portion
15 detached near the nasofrontal suture The fracture lime extends
across the nasal bones, mner orbital wall, anterior surface of the
maxillas, and pterygoid lammae, separating the nose and upper
jaw from surrounding parts of the face This detached pyrarmdal
section of the face 1s wedged firmly between the outer facial bones
as 1t 1s driven backward and upward

Higher application of the traumatic force to the face causes
separation of the mid-face above the zygomatic bones The frac-
ture line extends across the nasofrontal suture and mto the cribr-
form plate with possible tear of the dura, resulting in cerebrospmal
rhinorrhea It continues across the mner walls of the orbit, open-
ing the ethmoid cells to infection The fracture extends through the
lateral orbital walls and then separates the zygomatic bones from
the frontal bone Behimnd, the Iine cuts across the posterior surface
of the maxilla near the palatine fossa and through the pterygoid
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laminae. This extensive fracture results in separation of the entire
central portion of the face from the cranfum

The diagnosis of mid face fractures is made by observation of
the face before swelling ensues, careful palpation and appropriate
roentgenograms The face m1y be shortened giving the “bulldog™
appearance or lengthened into the “horse face ™ while flattening
of the upper lip and nose gives a “dish face™ appearance Loss of
normal occlusion is seen in Guérins fracture when the upper teeth
are overlapped by the lower and in the higher fracture where
there 15 an anterior open bite Abnormal mobility is found when
mpaction has not occurred and the alveolus or the entire face can
be moved forward and backward as well as up and down Palpa
tion of the orbital borders may reveal disruption and the nasal
passages are often blocked by collapse of the nasal bones and
displacement of the septum Important signs arc numbness of
the gum and upper lip and diplopa Roentgenogmms should be
taken fn the Waters basal and laternl positions Many of the
lines of fracture may be scen, and paranasal sinus opacity demon
strated  Complete x ray films of the skull should be included be-
cause of the high incidence of associnted cranial injury

Bilateral upper alveolar fractures are easily reduced by simple
alignment of the upper and lower teeth Reduction of mnpacted
fractures through higher levels of the faco may require considerable
force. It is often advisable to align the displaced zvgomatic bones
before the mid face mass s manipulated The principle of suspend
mg the realigned mass to the next higher bone has obviated the
we of cumbersome plaster head caps and complicated apparatus
Direct wirtng of loose fragments s also helpful The use of kursch-
ner wires (Brown) aids in stabilization Soft part contusion and
laceration almost always accompany these extenstve factal frac
tures and require careful treatment Tracheostomy is often neces
sary It should never be omitted when inter-dental wirmg 15 used
m the fixation of mid face fmctures
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Fractures of the Nose

A —The framework of the nose consists of two nasal bones, the
nasal processes of the mauillas, the lateral and alar cartilages, and
the bony cartilagmous septum When the nose 1s struck by a direct
frontal blow, both nasal bones are fractured, displaced outward,
and depressed backward mto the ethmoid cells The bony and
cartilagmous septum 1s broken and markedly deviated and the
lateral cartilages often displaced

Early reduction should be performed under topical anesthesia
Cotton apphcators soaked i 10% cocame hydrochloride solution
are placed 1n the nasal cavity and allowed to remam for 15 mm-
utes

B —Technic of reduction A rubber-covered narrow periosteal
elevator or other flat mstrument 1s mserted nto the nostril, and the
nasal bones elevated from their depressed location

C —The nasal bones are now molded into their former positions
with the side of the thumb and forefinger enternally and the
elevator withm the nostr1l It 1s important to re-establish the normal
arrway during this procedure and this will require anatomic reduc-
tion of the nasal bones as well as straightening of the nasal septum

D —The displaced nasal septum 1s reduced by graspmng it with
an Asch septal forceps or a rubber-covered straight hemostat At
times, 1t may be necessary to mamipulate the cartilagmous part of
the septum back mto its groove m the vomer The septum should
be straight and lie 1n the mudline of the nasal cavity when ac-
curately reduced

E —The nasal passages are now packed loosely with petrolatum
gauze and an external plastic or aluminum sphnt molded to-the
contours of the nose 1s applied and held in place with adhesive
tape

F —Should the reduction be unstable, a mattress suture of steel
wire can be placed beneath both nasal bones and through the
septum and tied over a gauze pad or metal plate
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Fractures of the Mandible

Fiation of most mandibular {ractures m patients with intact
tecth can be attamed by the use of mterdental wirmg The wires
may be apphed without anesthesia but mandibular nerve block
(sec Ancsthesia, Chapter 3) and procame mjection mto the frac-
tuie site 1s preferred

A —Stamless steel wire, s17e no 24 or 26, 1s laid along the outer
(buccal) suiface of the teeth The long end of the wirc 1s passed
around the first tooth to be mcluded which 1s usually the second
molar and then through the space between 1t and the next tooth

B —The wire 1s now passed under and then over the part of the
wire first placed along the outer surface, thus formmg a loop The
rend of the wire 15 now passed back through the space between the
teeth and around the next tooth This procedure 1s continued un-
til the cuspid tooth 1s reached Here the two ends of the wire are
twisted together Similar dental wirng 1s placed on both sides of
the upper and lower jaws

C —The loops are now twisted to tighten the wire around the
teeth and are bent downward on the lower jaw and upward on
the upper jaw Rubber bands are then placed between the upper
and lower loops, holding the jaws together and mamtammg reduc-
tion of the fracture Dramage 1s generally not required m mandib-
ular fractures Antibiotics are used in all patients Nutrition 18
maintained by hiquid feedmgs

D —Fniation of mandibular fracture in an edentulous jaw may
be obtamed by driving a Kirschner wire across the fracture ( Brown,
McDowell) General endotracheal nasal tube anesthesia 1s prefer-
able for this procedure The fracture 1s reduced and held by an
assistant A small incision 1s made m the chmn and, using a motor-
driven drill, one or two Kirschner wires are driven through the
fragments and across the fracture Care 1s taken to avoird pene-
trating the mferior alveolar canal A small dressmg 1s placed over
the cut ends of the wire The wires are removed after the fracture
has healed
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Fractures of the Zygoma

A —Many zygomatic fractures may be reduced by elevating
the fragment with a jaw hook or periosteal elevator Procaine 1s
mjected into the fracture site and surrounding soft tissues and a
small stab mcision 1s made over the mferior rm of the zygoma
The hook 1s passed through the stab wound to engage the mferor
edge of the displaced fragment The bone 1s Iifted upward and
pulled outward, there 1s frequent]y a chick as the fracture 1s re-
duced If the reduction 1s satisfactory, palpation will demonstrate
a return of normal contour to the lateral orbit and a smooth mnfra-
orbital ridge No sphnting 1s required

B —Severe, unstable, badly comminuted fractures, with asso-
clated fracture of the maxilla are best reduced through the antrum
A horizontal mecision 1s made, as in a Caldwell-Luc operation (see
Antrotomy, Chapter 9), above the gimgiva i the canine fossa, and
the antrum entered Using a blunt forceps or sound withm the
antrum and applying external pressure, the comminuted frag-
ments are molded into place While the antrum 1s open 1t Is
advisable to construct a small naso-antral window (see Chapter 9)
A gauze pack 1s mserted mto the antrum to mamtamn reduction
This pack 1s removed 1n about 10 days, followmg which the m-
cision 1n the canine fossa heals rapidly

C ~The Gillies approach may be used when the fracture m-
volves the zygomatic arch, particularly when 1t 1s driven mto the
coronoid process of the mandible A transverse mcision 1s made
within the hair line over the temporalis muscle and deepened
through the temporalis fascia A flat periosteal elevator 1s mtro-
duced beneath the temporalis fascia where 1t will be guided on the
surface of the muscle downward beneath the zygomatic arch
Outward and upward pressure agamst the zygoma 1s then exerted
and the fracture reduced The mncision mn the temporalis fascia 1s
closed with interrupted sutures of cotton or catgut and the skin
approaimated with fine silk No drainage 1s required
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Fractures of the Middle Third of the Face

A ~The fracture line n the lowest lymg member of this group
(Guérin) estends transversely across the manillas just above the
apices of the teeth, detachmg the entire alveolus

B ~The fracture 1s reduced by mampulatmg the upper alveolus
unti the upper and lower teeth are correctly aligned Fixation of
this fracture may be obtamed by suspending the alveolus to the
orbital borders An mecision 1 5 cm 1n length 1s made over each
inferior orbital rim and obhique drill holes placed Stamless steel
wires are mserted through the drill holes and passed subcutane-
ously over the surface of the maxillas and into the mouth at the
buccal sulcus The wires are then fixed to an arch bar ligated to
the upper teeth Interdental wirmg (see Plate 19) also affords ade-
quate fixation

C —In the lngher pyramidal mid-face fracture, the maxillas and
nose are separated en bloc at the frontonasal and zygomatic maxil-
lary sutures and driven backward

D —Reduction 1s made by pulling the mud-face bloc forward,
and fixation 1s obtamed by interdental wirmg and, at times, by
dnvmg a Kirschner wire transversely across both zygomas In addi-
tion, reduction and fixation of the nasal bones may be necessary

IZ —In the stll higher level fracture, the Iines extend across the
nasofrontal suture, through the mner and outer orbital walls, and
across the zygomatic hones separating them from the frontal bone

F —Considerable force 1s required to bring the mid-face forward
and 1s obtained by applymg lon jaw forceps to the maxilla at the
hard palate and upper buccal sulcus The fractures of the orbit,
nasal bones, and zygomatic arch require separate reduction and
fixation Fixation of the entire bony mass to the cramum can be
achieved by wirmg the maxillas to the frontal bones Incisions 2
cm n length are made at the outer canthus above the fronto-
zygomatic suture and drill holes are made through the zygomatic
processes of the frontal bones Steel wires are passed through the
dnll holes and along the posterior surface of the zygomas mto the
mouth through the buccal sulcus The wires are then twisted to an
upper dental arch bar, thus holding the maxillas firmly to the
cramal bones In addition, mterdental wiring 1s usually required
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Craniocerebral Injuries

CRANIOCEREBRAL INJURIES

Head injuries constitute a problem of mcreasmg magnitude m
every community To reduce the mortality and morbidity from these
mjuries 1t 1s essential, first, that more eflective supportive treatment
be given the nonsurgical cases, second, that mitial surgical treat-
ment for the compound njuries be complete, and, third, that the
development of complications requirmg surgical treatment be rec-
ognized early and treated promptly

Head mjuries mn general can convemently be divided mto 3
groups (1) closed mjuries m which surgery 1s not mndicated, (2)
compound wounds demandimng surgical attention, and (3) mjures
m which secondary complications requiring surgical treatment arise
The distribution of head mjuries between these groups will vary
somewhat, but m general the surgical cases will represent only
10-15% of the total

NONSURGICAL INJURIES

Most serious head injuries are nonsurgical, but there are many
therapeutic measures which must be utilized to obtamn maxmnal
survival and mmmal disability m this group It 1s helpful to think
of serious brain trauma as producing at least two zones of mjury—
a cential zone mn which damage 1s 1rreversible and tissue death
occurs, surrounded by a secondary zone mn which function 1s tem-
porarily abolished but m which tissue recovery 1s possible Al-
though the central zone of urreversible change may not be reduced,
it can all too easily become more extensive Any change unfavor-
able to cerebral cellular metabolism will extend tissue death mto
areas already msulted by trauma Thus, a few moments of 1mpmred
oxygenation or a short period of hvpotension may convert an other-
wise recoverable mjurv mto one that 1s fatal Smmilar eatension of
tissue damage may result from hyperthermia, dehydration, or star-
vation

The most mmportant clinical vanable mfluencing tissue survival
1s the patlent's airway An unconscious patient should never be left
on his back, because a flacad tongue, nasal and pharyngeal secre-
tion, blood, and often vomitus, may combine to obstruct the airway
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Such a patient should e on hiy side with his face forward and
his mouth dependent If the patient 18 detph comitose an ¢ndo
tracheal tube <hould be passed or a tmcheostomy done to allow
tracheal suction to prevent further asprmtion and to assure o free
arwm

Shock with resulting cercbral vascular hypotension can also
greatly eggravate bram injun Wath few esceptions shock cannot
be attributed to the head injun alone and other complications
must be sought With multiple imjunes «wtramity fractures or pe-
ripheral blood loss are obytous ¢ wises for shock In the nresence of
serious head injuny initinl fricture treatment should be confined
In most mstanees to simple immobiliz ition

In addition to the maintenance of optimal oxygenation and
peripheral blood flow it {s important that hvdrition and nutntion
be adequate Normal fluid balwnce should be maintamed, and in
patients unconscious more than 48 hours tube feeding should be
used to assure adequate nutrition

Central hyperthermia may occur as a result of contusion injury
™ the hypothalamic area, particularly in patients with basal frac
ture It wall typically occur within 1 to 24 hours after injury and
may be severe and rapidly fatal unless vigorously combated Pa
tlents with central hyperthermia must be actively cooled using
Ice bags and alcohol sponging often aided by an electric fan to
blow air across the body to increase surface evaporation

Cospounp CraniaL WoUNDs

Compound cranial wounds require meticulous and complete
debridement and closure The extent of damage underlymg the
compound fracture wound is tvpically more severe than would be
anticrpated from fnspection and x my examination Bone fragments
markedly displaced at the time of fmpact often come to rest much
closer to their normal positions Thus extensive dural tearing with
Underlying laceration and hemorrhagic maceration of brain tissue
1 frequently found beneath rather mild appearing comminuted
fractures Unless delicate but thorough debndement of macerated
brain tissue is carmed out, followed by accurate and complete
closure of the durs, the incidence of serous complications m the
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Craniocerebral Injuries

foim of infection and late epilepsy will be substantially mcreased
The treatment of such wounds should not be undertaken unless
adequate suction and coagulation facilities are available Patients
with head wounds tolerate transportation surprisigly well during
the first 24 hows after mjury and with the protection of antibi-
otics the traditional time hmits for primary repair have been
greatly extended If the patient 1s to be transported for treatment,
it 1s advisable to do nothing more than apply massive dressings
and start antibiotic therapy, except m cases in which bleeding from
the wound appears excessive Such bleeding 15 usually from small
scalp arteries and if some time may elapse before defimitive treat-
ment 1s carried out, the scalp edges should be mspected and
bleeding pomts controlled by simple hgature without disturbing
the rest of the wound

The obvious compound skull fractures aie those mvolving the
cranial vault with wounds of the scalp, but fractures may also be
compounded through the paranasal smuses and muddle ear Frac-
tures crossig the floor of the anterior cramal fossa may crack the
cribriform plate, tearmg the dura and mucosa of the ethmoid or
frontal smuses, producing a spmal fluid fistula with “watery” blood
drammg from the nose Less frequently, fractures may mvolve the
sphenoid smus with fluid draining nto the posterior nasopharyny
and throat Before the advent of antibiotics, such fistulas consti-
tuted surgical emergencies because of the hazards of infection At
present, 1t 1s possible to wait days or even weeks for spontaneous
closure of the fistula, which will occur in most instances If closure
does not occur, the fistula can be repaired surgically as an elective
procedure Posterior fractures through the petrous ridge may be
compounded mto the middle ear If the tympanic membrane 1
torn, there will be bloody fluid dramage from the ear canal If
the eardrum remains mtact, 1t will appear bulging and dark bluish
on otoscopic mspection, and occasionally a small amount of dark
blood will be seen on the posterior pharyngeal wall below the
orifice of the custachian tube If bloody fluid 1s drammng from the
ear canal, 1t should be allowed to dram freely and the ear should
not be cleaned or otherwise disturbed In these cases, the fistula
almost mvariably closes spontancously without comphcation

Basal skull fractures are more often diagnosed chimcally than
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visnalized by roentgenogmm  The drminage of bloody  wateny
flud from the nose or ear Is positive chimeil evidence of such
fracture In addition the mpid development of protruding orbital
ecchymosis mn the absence of dircet truuma to the orbital arca
mdicates fracture mnto the orbit usually invohing the floor of the
frontal eramal fossa Fractures i this area also may be indieated
by the appearince of a disercte wedge shaped hemorthage in the
scleral laver of the eveball extending to the laterl margin of the
ins  Another less immedite indicition of hasal fracture 1s the
appearance of ecchvmosis in the sulcus behind the ear anterior to
the mastoid bone—"Battles sign " Fractures involuing the crninl
vault often mav be identified by palpation through the intact sealp
or by mspection of an open wound Ancther reliable mndication
of underlving fracture of the vault is the appenrance of mther
diffuse ballottable swelling beneath the scalp This results from
accumulation of fluid between the shull and galea and s readily
differentiated from the more limited nonballottablo swellmg pro-
duced by hemorrhagre and edema superficial to the galea

CorprLicaTioNs RrQUMING SURGERY

From the large group of patfents inftially classified as nonsur
gical, there will be a few who develop intracramial hematomas
requrmg evacuation If these patients are to survive without in-
creased disability 1t 1s essential that they be identified early and
treated promptly The first cssentinl is to have an accurate record
of the patients neurologic status as soon after injury as possible
agamst which subsequent evaluation of his course can be made
The most mportant indicator of the patents status 1s his level of
responsiveness which can be plotted on a hypothetical curve of
decreasmg function from the normal level of full responsiveness
to the end point at which the patient is dend Patients whose n
jurtes place them at the upper levels of this curve show lethargy
but preservation of complex verbal and motor responses while
those at lower levels will show progressive reduction of verbal
responsiveness and loss of spontaneous and purposeful motor func
tion. Below the midpoint on this curve verbal response cannot be
elicited and the patient s i coma In upper levels of coma, motor
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responses to pamn may still be well mtegrated and moderately pur-
poseful but, as the coma deepens, motor responses become more
diffuse and the patient shows crude mass withdrawal reactions to
pam stimulit With more severe njury, this mass motor response
changes to the eatensor ngidity characteristic of “decerebration g
Beyond this point, evidence of bramn stem damage 1s marked with
pretermmal changes m respiration ( Cheyne-Stokes ), pulse (slow-
mg ), and blood pressure (widemng) due to medullary Jmpaxrmen’t

An accurate but simple written description of the patients
level of response 1s the first essential mm following his progress
Any declme of responsiveness should immediately arouse suspicion
of a developing surgical complication

Although bram damage mflicted at the moment of mjury can-
not be altered, subsequent damage from hematoma formation can
be 1dentified and treated early if the patient’s course 1s followed
carefully

In addition to the decline n level of response, the patient may
or may not show localizing neurologic changes mdicating the site
of further mjury The most common localizing signs are lateralized
pupillary dilatation and extremity motor weakness Typically, puptl-
lary dilatation 1s on the side of mvolvement and paresis 15 opposite
the side of mmvolvement, although in rare mstances, due to shift
of the hemuspheres, both signs may be reversed Motor paresis
may be picked up at any level of responsiveness more accurately
by mequality of movement m response to stmulation than by
reflex changes which may be difficult to mterpret

The subdural hematoma which typically results from tearmng of
vemns crossing the subdural space may develop as a late comphca-
tion, usually 1 to several weeks followmng mjury It may occur 1N
the absence of apparent trauma to the head, and if untreated will
end fatally When subdural hematoma 1s kept 1n mind, 1t will be
suspected m patients who show gradual neurologic deterioration,
and, if suspected ecarly, the diagnosis and treatment (multiple
burr holes) can be done as an clective procedure

The most dreaded early surgical comphcation 1s the eatradural
hematoma This lesion results from tearing of the dura across the
middle meningeal arterv or its branches, with arterial bleeding
between the skull and dura It 1s almost always associated with
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fracture, most frequently of the temporal hone The mate of devel
opment of brain compression from such a hematoma depends on
the size of the arteny torn and the « 1 of scpartion of dura from
the skull

The classic climeal histony for extrudur] homatoma is well
known—a hend injun with recovenn of consciousness followed
bv loss of consclousness and progressively decpening coma ending
m death The course m1v be as short as 3 or 4 hours from mjury
or as long as 24 to 38 hours Estrndural hemtoma may also occur
with minor brain njuny and no loss of consciousness or may bo
superimposed on more severe brain contusion and laceration in
which case there will be no mnter 1l of recovery of consciousness
In ever, case the crucial elinical change is n progressive decline in
levels of responsieness Lateralization of the hematoma is fre
quently established by the appearance of the localzing neurologic
signs mentioned However the most relitble indicator of the side
of the hematoma 1s the frcture lme since dural tearing beneath
the fracture fmibates hematoma formation \ my studies should
melude right and left lateral views of the skull for accurate lo-
calzation of the fmcture line The surgical approach should be
guded by the site of fracture which is most often through the
temporal bone but sometimes extends posteriorly 1nto the parietal
area or anterorly into the frontal region

If the posstbility of extradural hematoma is kept in mind and
the patient carefully observed, a decrease in the level of respon
siveness will be noted and the diagnoms suspected m time to
secure the assistance of a neurosurgeon On occasion, however
the signs of cerebral compression may progress so rapidly that
immediate surgery becomes mandatory In such an emergency the
general surgeon should be prepared to evacuate the clot as a life
Saving measure
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responses to pan mav stull be well integrated and moderately pur-
posclul but, as the coma deepens, motor responses become more
difluse and the patient shows crude mass withdrawal reactions to
pam stimulr With more severe mjury, this mass motor response
changes to the extensor ngidity characteristic of “decerebration”
Beyond this pomt, evidence of bram stem damage 1s marked with
pretermmal changes m respiration ( Chevne-Stokes ), pulse (slow-
mg), and blood pressure (widening) due to medullary lmpan‘menf

An accurate but simple written description of the patents
level of response 1s the first essential mn following his progress
Any declme of responsiveness should immediately arouse suspicion
of a developimg surgical complication

Although bram damage mflicted at the moment of mjury can-
not be altered, subsequent damage from hematoma formation can
be identified and treated early if the patient’s course 1s followed
carefully

In addition to the declme m level of response, the patient may
or may not show localizing neurologic changes mdicating the site
of further mjury The most common locahizing signs are laterahzed
pupillary dilatation and extremity motor weakness Typically, pupik-
lary dilatation 1s on the side of mvolvement and paresis 1s opposite
the side of mvolvement, although mn rare mstances, due to shaft
of the hemispheres, both signs may be reversed Motor paresis
may be picked up at any level of responsiveness more accurately
by mequalitv of movement n response to stimulation than by
reflex changes which may be difficult to mterpret

The subdural hematoma which typically results from tearmg of
vems crossimg the subdural space may develop as a late comphca-
tion, usually 1 to several weeks following mjury It may occur in
the absence of apparent trauma to the head, and if untreated will
end fatally When subdural hematoma 1s kept m mimnd, 1t will be
suspected m patients who show gradual neurologic deterioration,
and, if suspected early, the diagnosis and treatment ( multiple
burr holes) can be done as an elective procedure

The most dreaded early surgical complication 1s the extradural
hematoma This lesion results from tearing of the dura across the
middle meningeal artery or its branches, with arterial bleeding
between the skull and dura It s almost always associated with
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Evacuation of Extradural Hematoma

The presence of an estradural hematoma may be one of the
most urgent emergencies m surgery and require immediate opera-
tion and evacuation of the clot if the patient 1s to survive Strict
adherence to neurosurgical priciples must be mamtamed Hemo-
stasis withm the cranium must be complete and can be obtamed
erther by silver chips, coagulation by the electrosurgical unit, or by
suture of the dura Flat cotton pledgets are used for sponges
Bleeding from the bone can be controlled with bone wax

A —Most extradural hematomas are caused by hemorrhage from
the middle meningeal artery or its branches, hence the mcision
used 1s planned to expose this artery Under local anesthesia, 2
vertical sk mcision 8-10 cm m length 1s made m the temporal
region, placed on a lme 2 cm m front of the ear and perpendicular
to the zygoma Pressure on each side of the mcision will control
bleedimg until skin clips or straight hemostats are applied The -
cision 1s deepened through the galea, temporalis muscle, and pert-
osteum The wound 1s held open with self-retamng retractors A
trephime opening, usmg a Hudson drll, 1s made through the
squamous portion of the temporal bone below the ongmn of the
temporalis muscle Because the hemorrhage results from a tear m
the dura at the site of fracture, the fracture line m the temporal
bone 1s the best guide to the bleeding vessel

B —Using a flat bone rongeur, an area of temporal bone about
8 cm m diameter 1s removed, thus making a fauly large bony
decompression beneath the temporalis muscle

C —The extradural clot 1s removed by a combination of umga-
tion and suction The middle menmngeal artery and 1ts branches can
now be seen on the surface of the dura and the bleeding pomt 1s
controlled by the application of silver clips or sutures At times,
control of the artery can be obtamed by plugging the foramen
spmosum with a small pledget of cotton or bone wax

D —The bone defect 1s left open but the wound 1s closed metic-
ulously m multiple layers, using fine mterrupted silk sutures for the
temporahis muscle, fascia, galea, and skin There will often be a
prompt recovery of consclousness soon after the extradural clot 1s
removed
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Fracture of the Cervical Spine

Fracture and fracture dislocation of the cervical vertebrae with
or without cord mvolvement may occur as the result of any severe
neck trauma Dislocations of C5-C6 or C6-C7 are commonly found
m automobile accidents When cervical spme mjury 1s suspected,
extreme care must be taken during exammation and transportation
of the patient Support to erther side of the neck must be provided
and neck flexton prevented Traction 1s generally required m the
treatment of these njuries, skeletal traction 1s the most comfortable
It 1s most effectively obtamed through the use of tongs mserted
through the outer plate of the parietal bones Maintenance of trac-
tion and continued nursing care can be obtamed through the use
of the Stryker bed frame

A —The patient 1s transported to the operating room on the
admitting room stretcher mn the supme position and 1s not moved
to the operating table The head 1s supported m a face-upward
position with sandbags on either side of the head The parietal
area of the scalp 1s shaved, prepared, and draped, care bemng taken
to move the head as little as possible It 1s important that the tongs
be applied m the correct position To obtain this position, a line 1S
scratched 1n the midline of the skull in the sagrttal plane An ad-
ditional Ime 1s drawn from one mastoid process to the other, br-
secting the midline mark

B —With the sterile tongs m a neutral position, they are placed
with the center of the tongs on the midlime mark, and skin scratches
are made with the tong pomnts on the Ime drawn from the mastord
processes These pomts mark the position for procame mjection

C —Procame 1s mjected and a small mncision made through the
scalp and peniosteum Using the Crutchfield drill and dnll ponts,
a drill hole 1s placed in the outer table of the skull at an angle ap-
proxmnately equal to that of the tong points

D —The pomts of the tongs are mserted mto the drill holes and
tested to see that they have no lateral motion With the tong pomnts
held securely m place, the set screws are tightened

E —With traction maintained, the patient 1s placed on a Stryker
frame As much as 35 lb traction 1s required the first 24 hours for
reduction of a dislocation This 1s then reduced to 5-15 Ib for

mamtenance of traction



Mallgnant Tumors

15 older The capillann hemangiomt or port wine stun 15 a perma
nent blemish A few such lesions arc small ¢nough for cxcision
with prman closure to be successful Othars may be erdicated
by staged partial excisions or by (vcision wnd shin grafting Cos
metic preparations arc used to Iude the larger port wine stnins in
which complete surgical removal 1s impossible

Most other benign Iesions of the skin of the head and neck are
relativelh simple to manage They are removed for cosmetic ren
sons and beeause some particulirly hyvperheratoses and pigmented
nevi, may underge malignant transformation  Although electro-
desiccation has been widely used for many of these small growths
we greatly prefer surgical excision so that tissue for microscopic
study may be obtained

Mavuigvan ¢ Tuntons

Many early slin cancers have such a typical appearance that
they may be excised prnmarilv without a biopsy The margin of
normal appearing skin which should be excised with a skin cancer
18 vanable A margin of 05 cm of normal appearing skm around
8 tvprcal adnexal cell carcinoma with well-circumscribed edges 1s
adequate, while a margin of 10-15 em. should be obtamed around
an obvious squamous cell carcinoma Larger lestons and those with
surroundmg mduration and nflammation which will require more
extemsive surgery should be biopsied before deflmtive excision
The possibility of deep as well as lateral extension should not be
ignored and the lesions should have exaision n depth proportional
o the lateral margins Radical neck dissection for squamous cell
caranomay of the skin of the head and peck 15 not performed until
evidence of cervical lymph node metastasis ap,

recurrence of cancer of the skin of the head and neck fol
lowmg madequate surgery or radiotherapy present a more difficult
problem The margms of many recurrent tumors are poorly defined
and microscopic extension of tumor cells beyond anv gross evidence
Ofdmhammmonﬁndmg These tumors require a wide ex
clsion and often skin grafting Tt is moportant to obtain immediate

Pathologic exammation with frozen sections to assure adequacy of
excision,
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CHAPTER 6

The Skin of the Head and Neck

Benign LESIons

HEMmANGIOMAS occur more frequently m the skin
of the head and neck than elsewhere m the body The lesions are
present at birth or appear within the first few months of life
Three general types may be recognized chnically the capillary
hemangioma or port wime stamn, the arteriovenous hemangioma
(hemangioma simplex) or strawberry mark, and the more deeply
located cavernous hemangioma Often a mmed type 1s present, with
both a superficial arteriovenous element and a deeper cavernous
component The arteriovenous hemangioma 1s the most commonly
seen It 1s mmportant i dealing with this type of hemangioma
to remember that most arteriovenous hemangiomas are self-
limiting growths which disappear spontaneously Only a few be-
have 1n an aggressive manner, with rapid growth, ulceration, and
bleeding We are opposed to any type of radiotherapy for these
benign lesions, since they will respond to far simpler measures and
since even the most carefully administered irradiation m an mfant
may have serious sequelae later in Iife One to three applications
of solid carbon dioxide usually will result in complete regression
of these superficial hemangiomas, with mmmal residual sk
changes

Cavernous hemangiomas respond less readily to simple methods
of therapy, and spontaneous regression 1s less common These le-
sions may be obliterated or greatly reduced m size by repeated
mjection of small amounts of a sclerosing agent Scarred remnants
which constitute a cosmetic problem are excised when the child
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Reconstructlve Proceduros

Larger scalp defects must be covered with splht thickness shin
grfts or rotation flaps Priman suture usually can be obtained
after ecision of lesions of temples 7y gomatic region and cheeks

Only very small tumors of the shin of the nose may be excised
adequatel and primany closure obtained \More extensive mvolve-
ment of the nose requires some tvpe of plastic covernge after ex
aston A generilly satisfacton method is the rotation of a pedicle
fiap from the adjacent cheek The use of a full thickness graft taken
from the skin of the mastoid or postauncular regron also provides
an acceptable cosmetic result The skin of the car 1s thin and sub-
cutaneous tissue 15 sparse  All but the most superfictal lesions m
this region, when treated surgically  require a wedge tvpe excision
of the full thickness of the ear The lining of the external auditory
canal mayv be cntirely evcised and replaced by a spht thickness
skin graft in the management of tumors in this location In con
ndermg lestons of the evelids the surgeon is faced with the pmb—
lem of ectropion or lid deformity followng exciston For this
reason, we prefer radiotherapy for the treatment of many lesions
close to the Lid margm

RECONSTRUCTIVE PROCEDURES

The timing of secondary reconstructive procedures for full
thickness defects of the skin of the head and neck 1s mportant.
It 15 exsential that all infection be resolved before such surgerv 1s
undertaken. In the case of defects following treatment of cancer
the patient should generally have been observed for at least a 8-
month period without evidence of recurrence Otherwise skin
faps may hide recurrent cancer and lead to a catastrophe In the
mterim, temporary prosthetic devices and individualized dressings
are used to make the patient as comfortable as possible Although
this text is not primarily concerned with plastic surgery we have
included g few of the reconstructive procedures which have proved
most useful, since it 1s inevitable that the general surgeon will
encounter situations i which the use of slan flaps and delayed
°pair becomes necessary The reader 1s referred to one of several

excellent texts on plastic and reconstructive surgery for more com
Prehensive discussion
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Management of Skin Tumors in Specific Locations

Pigmented lesions suspected of being malignant melanomas
must be totally excised rather than biopsied If the tumor appears
grossly malignant, a margm of excision of 2-3 cm of normal-
appearing skin beyond any pigmentation or induration 1s re-
quired If there is some doubt that a pigmented lesion of the
face 1s actually mahgnant, a more conservative excision may be
permissible Immediate microscopic study should then be carred
out and a wide excision performed if a diagnosis of melanoma 1s
made Adequate local excision m depth as well as width 1s the
most 1mportant measure m the control of melanomas of the sk
of the head and neck Lymph node dissections usually are reserved
until evidence of regional metastatic disease appears Occasionally,
an exception 1s made for the melanoma which immediately over-
lies a node-bearing area For example, a resection of the super-
ficial portion of the parotid with 1ts mcluded lymph nodes would
be performed i continuity with excision of a melanoma of the
skin overlymng the parotid gland

MANAGEMENT OF SKIN TUMORS IN
SPECIFIC LOCATIONS

The surgical management of a tumor of the sk of the head
and neck may be smmple or complex, depending on the size and
location of the lesion Excision with primary closure of the wound
along normal skin lines 1s the most desirable method of treatment
However, many lesions are too large for this technic or are located
mm an area mn which primary closure will be somewhat less than
satisfactory

The skin of the neck may be widely undercut so that rather
large wounds can be closed without difficulty Occasionally, a
relaxing incision or the rotation of a flap of adjacent skin 15 requlred
to cover an extensive defect The scalp, on the other hand, has
little elasticity, and elliptical defects as small as 2 cm 1n width
may be difficult to close Considerable tension may be placed on
sutures m the scalp, however, with satisfactory wound healing






Excision of Skin Tumors of Face and Neck

ExcisioN oF Skin TuMors oF FACE AND NECK

Achievement of a good cosmetic end result 1s almost as mm-
portant as eradication of the tumor when a small lesion les ex-
posed on the face or neck It 1s well known that scarrng 1s mmimal
if the mcision follows certam skin lmes, while a broad, unsightly
scar may result from an incision across these lines The skin lnes
of the face and neck are generally at night angles to the direction
of pull of the underlymg muscles of expression, and vary m a
number of ways from the lmes of Langer described in numerous
textbooks The lines here illustrated were adapted from the studies
of Rubmm and Kraissl and Conway They vary somewhat 1n mdivid-
ual patients and the surgeon can best determme the direction of
skin Iimes by having the patient gnimace, wrinkle his forehead, or
smile

With the exception of melanomas, most small primary skin
cancers of the face and neck may be excised with an adequate
margm and primary closure obtamed The cosmetic result will be
satisfactory 1f the mecision 1s planned to conform to normal skin
lines and the surroundmng skin 1s undermined adequately Although
the appearance and chance of cure may be equally good m the
hands of a capable radiotherapist, we prefer excision for all skin
cancers of the face except those close to the margm of the eyeld
Surgical treatment has the great advantage of permitting micro-
scopic evaluation of the completeness of eradication of the tumor

In the management of large skin lesions and many recurrent
tumors, primary closure should not be attempted since the tension,
even after the undermining, will tend to distort tissues and produce
unsightly scars Here the surgeon must adopt the most applicable
one of a number of available plastic technics for closure These
include sphit-thickness and full-thickness skin grafts, rotation flaps,
and tubed pedicle flaps






Local Excision of Skin Tumor

A —~The direction of skin lines and wrinkles m the area of the
lesion 15 determmed  An elhiptical masion 1s planned to conform
to the skin Imes and to leave an adequate margm of normal-
appearing shin around the tumor The ellipse should be about
four times as long as 1t 1s wide and the two sides of the ellipse
should be approuimately equal, to facihitate closure It 1s fre-
quently of value to outhne the proposed mcision with a pomted
wooden applicator dipped in methylene blue dye before com-
mencing

B —Local mfiltration or regional block anesthesia 1s used A
scalpel with a no 15 blade 1s used for the excision The blade
should be held at night angles to the skin to avoid bevelmg The
excision of an adnesal cell or squamous cell carcioma should
extend well mto the subcutancous tissue to secure an adequate
margm i depth The tissue 1s removed m one block

C —The surrounding skin edges are then widely undercut to
allow closure without tension A satisfactory method of accom-
plishing this 1s to elevate the skin edge with a small shepherd’s
hook and maise laterally beneath the skin with the scalpel or sharp
scissors  Following undercutting, all bleeding vessels are secured
with ties or sutures of 4-0 chromic catgut

D —The subcutaneous tissues and derma are then approximated
so that the skin margms lie close together This 1s accomphshed
bv numerous sutures of 4-0 chromic catgut placed so that the knots
are buried If this 1s done carefully, there will be no tension on the
skin sutures and a fine scar will result _

E —Interrupted sutures of 4-0 or 5-0 silk are now placed close
to one another 1n the skin, not over 2 mm from the wound margins
There should be no tension on these sutures A dressing of dry
gauze 1s apphed with moderate pressure Elastic bandages around
the head for 24 hours are often valuable m securing even pressure
i difficult locations The skin sutures are ordmanly removed on
the 4th postoperative day and the wound margms held mn approxi-
mation by collodion gauze strips (see Dressings, Chapter 3)
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Excision of Lesions of Ear and Nose

A —Benmign and malignant neoplasms of the external ear occur
most commonly on the helin Less often, more central portions or
the cxternal auditory canal ase mvolved Benign lesions and occa-
sionally superficial early cancers may be escised locally with
preservation of the cartilage Primary closure of the defect or
application of a small spht-thickness graft 1s then performed Most
carcmomas of the car, however, can be safely excised only by
mcluding the underlymg cartilage Local anesthesia 1s obtamed
by mfiltration erther around the tumor or completely around the
root of the ear A wedge-shaped mcision 1s outlmed around the
tumor, leaving adequate margims and making the two sides of the
wedge as near equal m length as possible The full-thickness seg-
ment of the ear 1s excised

B —Closure of wedge-shaped defects 1s accomplished by numer-
ous sutures of 4-0 silk approammating the skin edges on both s:des
of the ear No sutures are necessary m the cartilage Larger lesions
require more extensive removal of the external ear, and repair may
mvolve transfer of adjacent skin flaps or the use of prostheses

C —Many small lesions of the nose may be locally excised and
primary closure obtamed Larger defects may be covered with a
full-thickness skin graft Full-thickness grafts obtamned from the
postauricular region most nearly approach the skin of the face m
color and texture The lesion 1s excised with adequate margins,
care bemng taken not to bevel the skin edges

D —An accurate pattern of the defect 1s cut out of lmen or
sterile blotter and traced on the skin of the postauricular region
The full thickness of the skin 1s then mcised to fit the pattern
Several fine silk sutures are used for traction as the full-thickness
graft 1s excised with a small, sharp scalpel No subcutaneous fat
should remam on the graft The donor site 1s closed by undermm-
ing and advancing local flaps

E —The full-thickness graft 1s placed m the defect and accu-
rately approxmmated to the surrounding skin edges without tension
by many small stitches of 5-0 silk A Jayer of fine-mesh gauze 18
applied and covered with a bulky dressing of gauze or sea sponge
to mamtam even, hght pressure over the graft If this procedure
1s performed with extreme gentleness to avoid trauma to the graft,
the success of such full-thickness skin grafts will be high
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Utilization of Adjacent Flaps to Close Defects

Defects of the face and scalp which cannot be closed primarly
by undermming and advancmg skin edges may often be covered
by rotating or shdmg flaps from adjommng arcas The donor site
15 closed primarily, or covered with a spht-thickness graft if 1t 1s
m a less conspicuous location A flap should always be shghtly
larger than the defect to be covered If there 1s the shghtest sus-
picion of madequate blood supply as the flap 1s elevated, 1t should
be resutured m 1ts bed and transfer delayed for about 3 weeks

A —A nasolabial skin flap may be mobilized and rotated to
cover large defects of the side of the nose It 1s frequently wise to
raise the flap m stages if 1ts circulation 1s not excellent The skin
of the cheek 1s undermmed and advanced without difficulty to
close the donor area For full-thickness defects of the nose, the
nasolabial flap 1s lmed on its deep surface with a spht-thickness
graft several weeks before its transfer

B —The prmciple of the rotation flap 1s frequently useful for
defects around the eye, where closure of the wound would other-
wise lead to ectropion The lesion 1s excised with adequate margins
and the defect reduced to a triangular shape A curved mcision 15
then made as a continuation of the short side of the triangle, bemng
at least 4 times 1ts length A small trniangle of skin 1s excised at the
termmation of this mcision The flap 1s then widely undermimed
and advanced to effect closure without tension on the eyehd






Closure of Cheek Defect with Tube Flap

Use of the tubed pedicle flap 1s here illustrated for the delayed
reconstruction of full-thickness soft part defects following trauma
or destructive surgery for cancer It 1s often impossible to construct
the flap on the cervical region because of scarring from previous
surgery In such a situation, an acromiopectoral tubed flap must be
formed and if necessary migrated n several stages to the defect
Because of full-thickness loss of the cheek m the case illustrated,
the end of the flap must be lined with a spht-thickness graft or
folded on itself to provide an epithehal lining within the mouth

A —Careful measurement and planning before surgery 1s essen-
tial so that the end of the flap will reach and close the defect
adequately Parallel mcisions are made along lines marked out
previously with methylene blue dye The skin and subcutaneous
tissues are undermined between the two mcisions and the adjomn-
mg skin edges are also undermmed widely

B —The edges of the central flap are mverted and accurately
sutured together to form a tube, the ends of the sutures bemng left
long to aid i exposure of the extremities of the tube The flap
bed 1s then closed by advancing the medial and lateral skin margmns
to be approaimated beneath the tube If this procedure requires
undue tension, the raw surface may be covered with a split-thick-
ness skin graft

C —For additional length, after a 3-week period the lower end
of the flap may be lengthened but left untubed In several stages
at 3- to 4-week intervals, the distal end 1s freed and folded op
itself, the donor bed being covered with a skin graft

D —When circulation to the lower end of the flap from above
1s assured, transfer 1s possible All scar tissue 1s excised from the
edges of the cheek defect and the flap fixed m place with fine silk
sutures approxmmating the mucosal and skin surfaces to the maised
edges of the flap

E —After further delay, and tests with a rubber tourmquet to
msure adequate blood supply from the recipient area, the unused
portion of the tube 1s excised and the flap further adjusted n place
Final revisions to mimmmize scarring may be completed after several

weeks
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Management of Hemangiomas

Many hemangiomas, particularly the superficial arteriovenous
hemangiomas or strawberry marks, will undergo spontaneous
regression with growth of the child Aggressive treatment of such
benign growths 15 not ndicated and small, mconspicuous lesions
may be merely kept under observation and the parents reassured
If therapy 1s decided on because of the extent of the hemangioma
or at the msistence of the parents, simple measures which will
have no ill-eflects on the child should be used Treatment is
usually deferred until 3-6 months of age unless rapid enlargement,
ulceration, or hemorrhage requires more prompt measures

A —The common superficial arteriovenous hemangiomas respond
well to treatment with solid carbon dioxide A block of dry 1ce 1s
cut or chiseled to the exact size of the lesion so that normal skin
1s not affected In large hemangiomas, only a portion of the lesion,
about 4 Square centimeters, 1s treated at one time The mfant Is
restramed and the dry ice applied firmly to the lesion for 15 sec-
onds Mucosal surfaces should have only a 10-second application
Shght ulceration of the lesion which may appear m a few days 1s
treated with a hght dressmg of petrolatum gauze From 1 to 3 dry
1ce applications at monthly ntervals usually result in complete
regression of the superficial hemangiomas, with mmmal scarrmg

B ~More bulky arteriovenous hemangiomas and cavernous
hemangiomas are ‘treated with sclerosing solutions, sodium mor-
rhuate bemg most satisfactory The wnfant 1s restramed and digital
pressure applied around the lesion A fine needle on a tuberculn
syrmge 1s mserted mto the hemangioma and 4 to % cc of sclerosing
solution mjected while the needle 1s constantly m motion Fum
pressure 1s maimntained over the lesion for 1 minute Injection 1s
repeated at monthly mtervals unti] maxmal obliteration of the
lesion has been obtamed

C —Scarred remnants of hemangiomas persisting after mjection
therapy may be excised when the child reaches the age of 4 to 6
Any persistent area of skin mvolvement 1s excised by an elhphca]
mcision 1 the direction of skin Iines Dissection 1s carried closely
around the lesion and the vessels entering its capsule are 1dentified
and secured Followmg evcision, the wound 1s closed mn layers
with fine sutures More estensive sk mvolvement may require

staged excisions
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Management of Hemangiomas

Many hemangiomas, particularly the superficial arteriovenous
hemangiomas or strawberry marks, will undergo spontaneous
regression with growth of the child Aggressive treatment of such
bemgn growths 1s not mdicated and small, inconspicuous lesions
may be merely kept under observation and the parents reassured
If therapy 1s decided on because of the extent of the hemangioma
or at the msistence of the parents, simple measures which will
have no ill-effects on the child should be used Treatment 1
usually deferred until 3-6 months of age unless rapid enlargement,
ulceration, or hemorrhage requires more prompt measures

A —The common superficial arteriovenous hemangiomas respond
well to treatment with solid carbon dioxide A block of dry 1ce 15
cut or cluseled to the exact size of the lesion so that normal skin
15 not affected In large hemangiomas, only a portion of the lesion,
about 4 square centimeters, 1s treated at one time The infant 1s
restramed and the dry ice applied firmly to the lesion for 15 sec-
onds Mucosal surfaces should have only a 10-second apphication
Shght ulceration of the lesion which may appear m a few days 15
treated with a light dressing of petrolatum gauze From 1 to3 dry
ice applications at monthly mtervals usually result m complete
regression of the superficial hemangiomas, with mimimal scarring

B —More bulky arteriovenous hemangiomas and cavernous
hemangiomas are treated with sclerosmg solutions, sodium mor-
rhuate bemg most satisfactory The mfant 1s restramed and digtal
pressure applied around the lesion A fine needle on a tuberculin
syringe 1s mserted mto the hemangioma and ¥ to % cc of sclerosmg
solution njected while the needle 1s constantly m motion Firm
pressure 1s mamntamed over the lesion for 1 minute Injection 18
repeated at monthly intervals until maximal obliteration of the
lesion has been obtamed

C —Scarred remnants of hemangiomas persisting after mjection
therapy may be excised when the child reaches the age of 4 to 6
Any persistent area of skin involvement 1s excised by an elhphca]
mncision m the direction of skin hnes Dissection 1s carried closely
around the lesion and the vessels entering its capsule are identified
and secured Following excision, the wound 1s closed m layers
with fine sutures More eitensive skin mvolvement may requirc

staged eACISIoNS



Tho Lips

commonh scen Even attempt should be made to obtam primany
closure of such wounds by carcful and anatomic approximation of
tissues If this can be accomplished nfection is seldom a problem
and the end result 1s usually excellent from both a cosmetic and
functional point of view

Among the bemgn lesions scen on the lips are evsts flssures
patches of leukoplakin cutancous homs and papillomas Most of
these may be excised with bttle difficulty  using loenl infiltration
or regional block anesthesin The common type of cvst noted on
the mucosa of the lip 15 the mucocele which is blue and may ocea
sionally be confused with a hemangioma Incision and drainage
of a mucocele are followed by prompt recurrence the entire lining
must be excised for permanent control. Chronic flssures and leuko-
plakia are definite premalignant lesions and require removal Fis
sures and small patches of lenkoplakin may be removed by
conservative local excision MNore diffuse leukoplakia 18 most satis
factorily treated by the procedure commonly known as “lip shave”
m which the entire exposed vermilion of the lip is removed

Cancer of the lip 1s second only to skin cancer in the frequency
of mahgnant tumors of the head and neck Most malignant lesions
of the hips are squamous cell carcinomas usually of a low histo-
logic gmde Adnexal cell carcmomas occastonally may extend to
the vermilion of the lip from adjacent skin \Malignant melanomas
of the lips and tumors of cctopic salivary tissue are rare We have
noted one example of a mehgnant neuroma of the bip originating
from a branch of the mental nervo \etastasis to cervical lvmph
nodes from a malignant tumor of the lips Is relatrvely uncommon

Small early lip cancers several millimeters in diameter may be
excised as a primary procedure without preliminary biopsy Larger
lesions require biopsy before definitive thernpy is undertakon. The
frequenthy encountered lip cancers of moderate sze may be
treted successtully by ecither radiotherapy or surgical excision
The cosmetic results of both procedures are good when thoy are
crefully planned and carmed out. We generally prefer surgical
«xeivion for the following reasons treatment time is shorter post
trcatment discomfort 15 less extended, and micrescopic assurance
of tht adequacy of removal 1 possible Late ulceration of the lip
has been noted 1 almost 95% of patients receiving radiotherapy
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CHAPTER 7
The Lips

PoSITION AND MOVEMENT of the lips are mmportant
factors m facial expression The surgeon should make every effort
to obtam a satisfactory postoperative cosmetic result m this area
as well as to preserve function All the muscles of the lips are mn-
nervated by branches of the facial nerve The ramus margmalis
mandibuli supplying the triangularis and quadratus labn mnferions
1s particularly mportant and 1s prone to mjury (see Neck Dis-
section, Chapter 15) The Iips have an extremely rich vascular
supply from the supenior and mferior labial branches of the e\-
ternal maxillary artery, and ischemia or necrosis 1s seldom a sur-
gical complication 1n this site

In repair of surgical or traumatic wounds of the lips, 1t 15
Important to approxmmate the vermilion border with accuracy
Breaks or notches m the usual smooth, sharp line of the vermilion
border are quite noticeable and call attention to other scars m the
region A small honzontal scratch with a scalpel or a mark with
methylene blue dye on a pomted applicator may be made along
the vermilion-skin junction at the pomt of the proposed mecision
This will allow accurate approximation when the wound 1s re-
parred

Surgical treatment 1s indicated for congenital and traumatic
lesions of the lips as well as for benmign and malignant neoplasms
The treatment of cleft lips will not be described, since 1t hies more
exclusivelv within the realm of the plastic surgeon Hemangiomas
of the lips are treated n the same manner as hemangiomas clse-
where (see Chapter 6) Traumatic lacerations of the hps are
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The Lips

side and the opposite digastric tmangle 1s also cleared of its con
tents In-continuity excisfon in which the lip is excised in continu
iy with the neck dissection is performed onhv for the most
extensne tumors of the lip with involvement of the skin of the
chm

In studying the records of patients who have died of cancer
onginabing on the lip we have been impressed by the finding that
the most difficult problem n management has been invasion of
the mandible rather than metastases to cervicnl nodes The mandi
ble may become mvolved by direct extension of a pnmary or
recurrent tumor of the Ip by spread through lymphaties which
enter the mentn]l foramen, or by attachment of submandibular
nodes containing cancer Every effort must be made to detect
mandfbular mvolvement 1 advanced, recurrent, or metastatic lip
cancer smce if this development is not discovered and given early
aggressive treatment, the cancer will become uncontrollable The
management of mandibular involvement is outlined in Chapter 10
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The Lips

Its appearance has been most frequent about 2 vears following
treatment, but it mav appear as carlv as 6 months and as late as
7 vears after therapy Although most of these late effects of irrads-
ation will heal with consenvatne management, surgical excision 15
occasionally required for a persastent ulcer Radiotherapy 1s con-
tramdicated m the extensine and deeplv mfiltratmg lesions of the
hp, particularly those with mandibular mvolvement Such cancers
require radical excision for control

Cancers occupving less than one third of the length of the
upper or lower hp mav be treated by a V or wedge excision,
which the full thickness of the lip and adjacent skin 1s removed
with the lesion All pomts of the mcision should be carried through
normal-appearmg tissue at least 1 ecm from the margm of the
tumor If doubt as to the adequacy of excision arises, immediate
pathologic exammation and frozen sections may be obtamed be-
fore the wound 1s repaired Lesions occupving more than one third
of the surface of the lip generallv require one of the plastic types
ot repar ilustrated on the following pages No tvpe of primarv
repair 1s feasible m the most extensive cancer After wide excision
of these lesions, the skm and mucous membrane are approxmated
around the edges of the defect wherever possible and a secondary
reconstruction performed (see Wound with Full-Thickness Defect,
Chapter 5)

Lyvmph channels from the upper hp dram mamly to nodes m
the submandibular and preauricular regions Submental and sub-
mandibular nodes recerve dramage from the lower lip Lymph node
metastases from lip cancer occur m less than 10% of cases and node
dissection 1s not indicated until chnical evidence of metastasis
appears Each patient in whom a hip cancer 1s treated should be
exammed at regular mtervals for a period of 5 years Ve follow
such patients at 3-month mtervals for the first 2 years and then
once yearly If a node which chnically appears to contain meta-
static cancer 1s discovered, a radical neck dissection 1s performed
on the mvolved side Nodes which are enlarged but not entirely
characteristic of metastatic disease are examned by needle biopsy
or excisional biopsy before defimtive surgery In the occasional
mstance m which one submental node near the mudhne 1s the
site of metastasis, a neck dissection 1s performed on the mvolved



The Lips

side and the opposite digastne tnangle is also cleared of its con
tents In-continuihy excision {n which the lip is exaised i continu
fty with the neck dissection is perfonmed only for the most
extensne tumors of the lip with mvolvement of the skin of the
chm

In studving the records of paticnts who have died of cancer
ongmatmg on the ip we have been impressed by the finding that
the most dificult problem in management has been invasion of
the mandible rather than metastases to cenical nodes The mandi
ble may become imolied by direct extension of & priman or
recrrent tumor of the lip by spread through lymphatics which
enter the mental fornmen or by attachment of submandibular
nodes containing cancer Every cffort must be made to detect
mandibular myvolvement n advanced recurrent, or metastatic lip
cancer since, {f this development 1s not discovered and given early
aggressive treatment, the cancer will become uncontrollable The
management of mandibular involvement is outlined in Chapter 10
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V Excision of Lip

Bemgn lesions and the small, localized epitheliomas most com-
monly encountered are removed by a V or wedge-shaped excision
of the upper or lower hip This procedure, if performed carefully,
causes hittle 1f any disfigurement Up to one third of the width of
the upper or lower lip may be removed by V excision with primary
repair If further loss of tissue 15 necessary, the excision must be
modified or combmed with some other type of repair for a satis-
factorv cosmetic result

A —Regional nerve block anesthesia 1s 1deal for the procedure
(sec Chapter 3) The hine of mncision 15 outhned around the lesion
to be removed, allowmg an adequate margm of normal skin
Digital compression of the lip on either side of the mcision controls
bleeding The scalpel 1s held at right angles to the surface of the
Iip and the ncision made through the full thickness of the ip The
severed mferior labial artery 1s accurately seized with a mosquito
clamp and 1s hgated with 4-0 chromic catgut

B —The excision of the wedge of tissue 1s completed If neces-
sary, the apex of the wedge may be carried well down on the
chin to clear downward exatension of the lesion Hemostasis 1S
carefully obtamed with hgatures of 4-0 chromic catgut

C —The orbicularis oris muscle 1s repaired with several mter-
rupted sutures of fine chromic catgut Failure to reapproximate
the muscle allows tension on the skin and mucosal sutures and
thinning out of the repaired portion of the Iip

D —Interrupted sutures of fine silk or nylon are used to appros-
mate the skin and mucous membrane The first and most important
suture should be placed accurately just at the vermilion border for
a good cosmetic result The sutures through the exposed surface
of the lip and the skin are then mserted Traction on these sutures
will evert the lip, allowing the remaming mucosal sutures to be
mserted No dressing 15 necessary The wound 1s kept clean by
gent]e removal of crusts which accumulate
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Lip Shave '

When there 1s diffuse mvolvement of the lip by leukoplakia,
the entire exposed surface may be excised readily Cosmetic and
functional results following Iip shave are excellent The procedure
1s done preferably with bilateral mandibular or mental block
anesthesia, however, local mfiltration with procame or general
anesthesia may be used

A —An mecision 1s made for the full length of the lip exactly
at the vermilion border If keratoses of the immedately adjacent
skin are present, the mecision may mnclude a small strip of sk
below the vermihion border

B —The mucosa of the entire exposed surface of the hp 1s under-
mmed and elevated by sharp dissection The underminmng 1s
continued a sufficient distance beneath the mucosa on the mner
side of the lip so that the wound can be closed readily after ex-
cision of the diseased portion

C —All the mvolved surface of the lip 1s trimmed away, leaving
normal-appearing mucosa

D —The remammg mucous membrane 1s advanced and approxl-
mated to the skin edge with numerous mterrupted sutures of fine
silk A considerable amount of mucosa may be excised and the
wound closed without undue tension

E —Lip cancers are frequently associated with diffuse leuko-
plakia of the lip When the cancer 1s small enough to be treated
by a simple V excision, a Iip shave may be performed at the same
time for removal of the leukoplakia When the cancer 1s of suf-
fictent size to require more extensive excision and plastic methods
of repair, 1t 1s best to defer excision of any coexisting areas of
leukoplakia
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Estlander-Type Operation

This procedure 1s of value when excision of one third or shghtly
more of the side of the hp 15 mdicated It 15 also useful for correc-
tion of a short, tight lowes hp following a too-extensive wedge
e\cision

A —The mcision around the lesion of the lower lip 1s outlmed
The length of lower lip to be removed 1s measured The flap of
upper lip to be rotated should be one half this length so that ult-
mate loss of tissue from the upper and lower hip 15 approsmately
equal The upper rectangular flap 1s then outlined with methylene
blue The medial pomt of the mcision should end at least %" from
the vermilion border of the upper lip, thus preserving the labial
artery m the narrow pedicle of the flap

B —The excision of the lower lip 1s completed and hemostasis
obtamed The upper lip flap 1s raised by an macision through the
full thickness of the Iip, mcluding mucosa, but carefully preserving
the narrow medial pedicle The flap 1s rotated to rest m the lower
lip defect The secondary defect m the nasolabial area 1s closed
layers

C —The flap 1s now fixed mn place with mterrupted sutures mn
the sk, muscle, and mucosa The vermilion borders must be
ahgned accurately

D —Much the same principle can be used for closure of defects
of the mid-portion of the Jower Iip Followmg wedge excision of
the muiddle third of the lower lip, a rectangular upper lip flap one
half the length of the defect 1s elevated as above

E—An masion 1s carried downward and medially from the
commussure of the mouth This allows the lateral portion of the
lip to be moved medially to fill the central defect The upper Iip
flap 1s then rotated downward mto the lateral defect and all the
mcisions are closed m lavers
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Abbe-Type Operation

In this procedure, an operative defect of erther the upper or
lower hp 1s filled by a flap rotated from above or below The
pedicle of the flap extends across the mouth so that it 1s necessary
for the patient to be fed through a straw or glass drinking tube
until the pedicle can be divided

A —The proposed excision 1s outhned around the lesion with
methylene blue A triangular flap of about one half the length of
lip to be excised 1s drawn on the opposite ip One arm of this
flap eatends completely across the lip, the other stops just short
of the vermilion-skin border

B —The lesion 1s excised The triangular flap consisting of the
full thickness of the opposite lip 1s elevated and rotated nto posi-
tion

C —The wounds are closed by separate approximation of
mucosa, muscle, and skin Sutures should not be placed too close
to the narrow pedicle, since 1ts blood supply must be preserved

D —After a waiting period of 3 weeks, the pedicle 1 divided
The vermilion immediately adjacent to the site of the pedicle on
the upper and lower lip 1s mcised a short distance Small wedges
of the exposed raw surface of the pedicle are excised, allowing
repair of the vermilion and re-establishment of normal Iip contour
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Bernard-Type Operation

This procedure allows primary closure after excision of most or
all of the lower Iip Extensive lesions of the lower Iip mvolving
the skin of the chin may be excised by this method While the end
result 1s satisfactory from a functional pomt of view, the patient
has a typical expressionless Jower lip

A —A rectangular type of macision 1s made around the lesion
of the p The vertical arms of the ncision are carried down over
the skin of the chin The wedged base of the excision extends to
the submental region Small triangles are outlmed adjoming the
commussures of the mouth The base of each triangle 1s m lmne
with the lower lip and half as long as the espected defect The
apex lies 1 the nasolabial fold

B —The block of tissue contamimng the full thickness of the
lower lip and skin of the chin 1s excised and hemostasis 15 obtamed
The tnangular nasolabial mcisions are made The skin, subcutane-
ous tissue, and muscle are excised and discarded The mucosa of
the triangle 1s preserved The mucosal attachment of the base of
the triangle 1s preserved and the sides are mecised to form a flap
of mucous membrane

C —The flaps of mucosa are turned outward and approsuimated
to the skin with fine mterrupted sutures to form a new vermilion
border Excismg a small triangle of skin at the corner of the
mouth will allow better adjustment of the mucosal flaps

D —The tissues of the cheek and chin are now shifted medially,
closing the two nasolabial triangles and filling the operative defect

Mucosa, muscle, and skin are approximated separately with mter-
rupted sutures
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CHAPTER 8

The Mouth and Pharynx

THE SURGICAL TREATMENT of most benign lesions of
this region 1s quite simple It 1s mmportant to recognize these con-
ditions and to carry out adequate therapy because a number of
them, particularly leukoplakia and epithehal papillomas, are well-
known precursors of cancer Mixed tumors and other benign neo-
plasms arismg m mmor or ectopic salivary glands m the oral
cavity also have a mahgnant potential Removal of other lesions,
includimg lipomas, hemangiomas, myoblastomas, granulomas, and
epithehial cysts, 1s indicated because of cosmetic deformities pro-
duced, or because of their interference with normal speech, masti-
cation, or deglutiton Most bemgn tumors may be eacised with the
use of local infiltration or regional block anesthesia

MALIGNANT TUMORS

Most cancers of this region are epirdermoid carcimomas The
grade of malignancy generally mcreases with mvolvement of the
posterior portion of the oral cavity and pharynx Cancers of the
anterior tongue, gum, or floor of the mouth are usually of a low
grade of malignancy, while tumors of the tonsil, base of tongue,
and pharyngeal wall tend to be anaplastic and more aggressive
m therr chimical behavior Other malignant tumors arismg m this
area mclude melanomas, malignant lymphomas, sarcomas, and
adenocarcmomas

A phenomenon which has not received the attention 1t deserves
1s the frequent presence of premalignant changes m grossly
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Radiotherapy

normal appeanng mucosa around an epidermoid carcinoma of
the mouth \licrescopic examnation of the normal appearing
mucous membrne will reveal multiple foci of dvskeratosts and
m-situ cancer This finding has been desenibed by Slaughter and
Southwich® as “field cancerization™ and 1s responsible for many
treatment farlures and for the appearance of multiple separate
cancers of the oral cavity We have treated 1 patient for 7 separute
primary cancers which m a 8-year perod developed on the tongue
gmgrva, buceal mucosa, and floor of the mouth

Both surgerv and radiotherapy play @ part in the management
of cancers of the mouth and pharynx. Although this is a surgical
handbook, mention of radiotherapy camnmot be omitted, for the
surgeon treating tumors in this region must be aware of both the
advantages and disadvantages of irraciation. He may also be called
on to rid the radrotherapist m the insertion of radium needles or
gold filtered radon seeds

RADIOTHERAFY

A vanety of modahties of iomzing radiation are used in the
treatment of malgnant tumors of the oral cavity and pharynx
X my therepy is admimstered by peroral cones directed at the
lesion or by external ports directed through one or both sides of
the cheek or neck. The greatest experience has been accumulated
with fractionated doses of gh voltage xray m the 200-250 kv
range In recent years the use of higher-energy irmdiation mngmg
from 400 kv to 1,000 000 volts has resulted m less skin reaction
less damage to bone and normal tssues, and improvement in the
control of certnin tumors External uradiation with “bombs™ of
rulioactive cobalt is also used and is equivalent to irradiation from
2,000 000-volt equipment Surface irradintion by radum molds
apphed to tumors of the oral cavity bas been used extensively
puticulwrly in England Interstinal irradiation 1s used in the treat
ment of both the pnmany tumor and 1ts metastatic deposits It has
been achieved with radium needles gold filtered radon seeds
and more recently with a vartety of radioisotopes

Shuglter D P Southwick, H W., Smefkal, W  “Field canceriza
wal trtsfied squamous epithelium, Cancer 6 963-968 1953 ton 1
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Radiotherapy of cancer of the oral cavity and pharynx has a
number of hmitations It 1s generally meffective m the treatment
of adenocarciomas, sarcomas, and melanomas It 1s usually contra-
mndicated for cancers overlymg or mvading bone because of the
sequelae of osteoradionecrosis As a rule, 1t should not be used for
recurrent cancer m an area previously subjected to heavy irradia-
tion Precancerous leukoplakia adjacent to a cancer 1s often m-
completely eradicated by mradiation and remains as a threat of
further malignant change It should also be emphasized that
although radiotherapy may be effective mn controlling a primary
leston 1n the mouth, 1t 1s far less effective than surgery m the
management of metastatic epidermoid cancer m cervical lymph
nodes In recent years, we have been reluctant to advise the use
of irradiation for young patients n whom surgical treatment of
the tumor 1s feasible because of the possibility of serious late
irradiation  changes mcluding postirradiation cancer m the skin
and soft tissues and postirradiation osteogenic sarcoma of bone

Radiotherapy should be used mainly mn the treatment of malig-
nant lymphomas 1n this area and the management of certam se-
lected epidermoid carcinomas Early, superficial cancers, particu-
larly those m relatively maccessible portions of the oral cavity,
are satisfactorily treated by irradiation In such sites as the soft
palate, there 1s less disturbance to function following irradiation
than after surgical excision

A pomt which deserves more emphasis than 1t has received 15
the fact that radiotherapy should not be thought of as the treat-
ment of choice for the more advanced cancers of the mouth and
pharynx Failure of carefully admimstered irradiation to control
these bulky and deeply mfiltrating tumors has mfluenced us and
others to rely more often on an aggressive surgical attack which
has frequently been rewarding Radiotherapy has not only failed to
control such cancers but has often failed to achieve any palliation,
n fact, the patient’s existence may become more miserable because
of the reaction to the irradiation in the tumor and the surrounding
tissues This 1s not to deny, however, that small doses of x-ray may
achieve considerable palliation in some advanced and moperable
cancers by clearing up secondary mfection and reducing the bulk
of the tumor mass
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The choice of mdiation or surgical therapy for cancer 4n
different locations of the mouth and pharynx is often a contro-
versial subject. It depends on the histology of the tumor its bulk
its accessibibty and its encroachment on neighboring structures
particularly bone The accompanying table expresses in gencral
our opmion as to the choice of therupv for epidermold carcimomns
in various anatomic locations The table should not be considered
to apply invanably to each cse encountered since any of the fac
tors previously mentioned mayv have a dctermmmg influence on
the type of treatment ultimately chosen

Srre oF Ermemyiom Cancvodta TREATMEXT OF ClOKE
Tongue (anterior 5) Surpery

\Tongue (base) Surgery
Gum Surgery
Floor of mouth Surgery
Buoeeal mucosa Irradiation or surgery
Hard palate Surgery
Soft palate Trradiation
Tonsil Irradiation or surgery
Pharyngeal wall Irradiation

Reaciotherapy peeferred for early or soperfoisl beuons rurgery mdicated
fo more advanced, deeply mAltratng acd kesxone

Some tumors demand surgical extirpation for control, others are
more efficiently managed by radiotherapy In other situations
either mode of thempy may be satisfactory and the decision will
depend more on the experience and preference of the physician
A mistake occasionally made is to withhold surgerv when it is
indicated and resort to mdiotherapy because of the age or gen
eral conditton of the patient. Radiotherapy administered for cure

of cancer of the mouth and pharynx has 2 morbidity approumately
equal to that of surgery

SURGICAL TREATMENT

Melanomas  sarcomas adenocarcinomas and most epidermoid
carcinomas of the oral cavity are best managed surgically The
essentinl of surgicnl trentment 18 adequate local excision of the
prnmiry tumor This includes a wide exclsion of normal mucosa
around the lesion and a deep excision of underlving tissues In



Surgical Treatment

cision nto the tumor or across deep extensions of the tumor 1s
followed by prompt recurrence During operative procedures, the
surgeon must be ever mindful of the danger of spilling tumor cells
mto the wound Clamps must not be placed across the neoplasm,
and rough manipulation should be avoided Followmg excision,
and before repair of the wound, thorough irngation of the tissues
with sterile salime 1s carried out When the tumor adjoms or
overlies bone, the surgeon must not hesitate to resect an adequate
amount of bone (see Chapter 10) At times, removal of a small
segment of the alveolus or palate 1s required More extensive le-
sions with actual mfiltration of bone may require removal of the
entire maxilla or hemi-mandible

In the past, cautery has been used extensively for the destruc-
tion of intra-oral cancer Its use was followed by delayed healng,
discomfort, mnfection, and often extensive scarring and distortion
of tissues We believe that this technic has little place m the
present-day management of these tumors Excision with the scalpel,
followed by careful wound repair, accomplishes more adequate
control of the neoplasm and more satisfactory recovery of function

Lesions 1 the anterior portion of the oral cavity usually may
be excised through the open mouth Less accessible lesions require
exposure by reflection of an upper cheek flap (Fergusson) or 2
flap formed by dividing the lower hip and skin of the chmn m the
midline Occasionally, the body of the mandible must be divided
and retracted for access to a lesion of the base of the tongue or
tonsil

Surgical treatment of small superficial malignant tumors of the
oral cavity 1s followed by mimimal functional or cosmetic disturb-
ance Wide block resections necessitated for the control of more
advanced nfiltrating lesions result i disturbances m deglutition,
speech, and appearance which may be minor or severe These
difficulties are at their worst during the first few weeks after sur-
gery A surprising degree of adaptation to the distorted anatomy,
with recovery of function, will then occur m most patients The
segment of tongue remamng after a hemiglossectomy, for example,
shifts toward the midline The swallowmg mechanism becomes
efhicient with time and practice, and speech mmproves Most of the
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patients are clderly and accept a moderate degree of external
deformuty or loss of contour without complaint so long as they are
comfortable and able to talk and eat While manngement of the
functional and cosmetic disturbances following removal of ecxten
sive tumors may at times be a problem, it is far less distressing
than the more difficult task of caring for the patient with uncon
trolled intra-oral cancer

The procedures described in this chapter illustrate methods of
local exciston of tumors of the oral cavity Cervical lymph node
metastases from Intra-oral lesions because of their extent and
locatton are managed by combined and in-continuity excisions
with radical neck dissections The mdicotions and technics for these
procedures are presented m Chapter 14
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cision mnto the tumor or across deep entensions of the tumor 1s
followed by prompt recurrence During operatine procedures the
surgeon must be ever mindful of the danger of spilling tumor cells
mto the wound Clamps must not be placed across the neoplasm
and rough manipulation should be avoided Following excision,
and before repair of the wound thorough irmgation of the tissues
with sterile sahne 1s carried out When the tumor adjoms or
overlies bone, the surgeon must not hesitate to resect an adequate
amount of bone (see Chapter 10) At times removal of a small
segment of the alveolus or palate 1s required More extensne le-
stons with actual imnfiltration of bone mav require removal of the
entire maxilla or hemi-mandible

In the past, cauterv has been used extensivelv for the destruc-
tion of mntra-oral cancer Its use was followed by delaved healng
discomfort, infection, and often extensive scarmng and distortion
of tissues We believe that this technic has httle place i the
present-day management of these tumors Excision with the scalpel.
followed by careful wound reparr, accomplishes more adequate
control of the neoplasm and more satisfactory recovery of function

Lesions m the anterior portion of the oral cavitv usually may
be excised through the open mouth Less accessible lesions require
exposure bv reflection of an upper cheek flap (Fergusson) or a
flap formed bv dividing the lower Iip and skm of the chm m the
midline Occasionally, the body of the mandible must be drvided
and retracted for access to a lesion of the base of the tongue or
tonsil

Surgical treatment of small superficial malignant tumors of the
oral cavity 1s followed bv mmmmal functional or cosmetic disturb-
ance Wide block resections necessitated for the control of more
advanced mfiltrating lesions result i disturbances m deglutiion
speech, and appearance which may be mmor or severe These
difficulties are at their worst during the first few weeks after sur-
gery A surprismg degree of adaptation to the distorted anatom
with recovery of function, will then occur in most patients The
segment of tongue remaining after a hemglossectomy, for example
shifts toward the midline The swallowmg mechanism becomes
efficient with time and practice and speech improves Most of the
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Management of Leukoplakia of the Oral Cavity

Leukoplakia of the oral cavity 1s a known precancerous condi-
tion The lesions may occur as discrete white plaques or as diffuse
filmy changes over large areas of mucous membrane In the treat-
ment of leukoplakia, certan general nonsurgical measures may be
successful Foremost among these 1s the removal of any source of
chronic irntation which may be causing or aggravating the con-
dition  Dental hygiene should be mproved, ragged tooth frag-
ments extracted, and poorly fitting dentures corrected Areas of
leukoplakia may regress or entirely disappear if the patient can be
persuaded to stop smokmg or chewing tobacco Vitamm prepara-
tions contammg A and B complex are often useful Syphilis 1s
frequently associated with oral leukoplakia, but must be ruled out
as a possible cause

A —Thickened hypertrophic patches and fissures or ulcers n
areas of leukoplakia should lead one to suspect a malignant change
Such areas should always be biopsied A portion of the mvolved
mucosa 1s removed with a sharp biopsy forceps or scalpel and
microscopic sections exammed before further treatment 1s under-
taken

B —Small 1solated patches of leukoplakia may be excised under
local infiltration or regional nerve block anesthesia A commonly
involved area which may be so treated 1s the buccal mucosa near
the commussure of the lips The margins of the excision need be
only a few millimeters from the lesion and the excision carried no
deeper than the mucous membrane Primary closure with a few
mterrupted sutures of fine sikk 1s almost always possible

C —Larger areas of leukoplakia which cannot be excised readily
may be treated by electrodesiccation, using local or general anes-
thesia following biopsy The mvolved mucosa should be super-
ficially fulgurated The patient 1s treated with frequent saline
sprays and oral rrigations until separation of the devitalized tissue
has taken place and re-epithehzation occurs Leukoplakia may
recur m areas thus treated and necessitate further therapy

Diffuse areas of filmy leukoplakia may be treated by the non-
surgical measures outlimed above The patients should be examimed
at regular intervals, however, and biopsies taken of any suspicious

areas which may appear
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Partial Glossectomy; Hemiglossectomy

A —Benign lesions of the tongue and small superficial cancers
on the edge of the tongue may be excised readily Mandibular
nerve block or general endotracheal anesthesia 1s used The mucosal
maision 15 outhned with a scalpel and the underlymg muscle
divided with dissecting scissors Bleedmg vessels are clamped and
tied or transfived with fine chromice sutures

B —The wound 1n the tongue 1s closed with mterrupted sutures
of 4-0 silk

C —Many of the more extensive tumors of the tongue may be
treated by a hemiglossectomy Endotracheal anesthesia 1s necessary
and a pharyngeal pack of moist gauze should be inserted-at the
start of the operation A traction suture of heavy silk 1s placed
near the tip of the tongue on each side A mouth gag and cheek
retractor aid m exposure

D —Starting anteriorly, the tongue 1s divided mn the mudhne to
or beyond the circumvallate papillae The mucosal mcision on the
dorsum of the tongue 1s made with a scalpel The mucosa on the
undersurface of the tongue 1s then mcised, and scissors used to
divide the musculature Few vessels pass across the midhne of
the tongue and only moderate bleedmg will be encountered The
mncision 1s then carried across the tongue posteriorly on the mvolved
side well back of the tumor The Iingual artery and several of 1ts
branches will be encountered and must be clamped and secured
with sutures of 3-0 chromic catgut The field 1s kept as dry as
possible with the use of a metal suction tip durmg the procedure
An mcision 1n the mucosa of the floor of the mouth 1s carried from
the midlime anteriorly around the tongue to the anterior tonsillar
pillar posteriorly to meet the mcision across the posterior portion
of the tongue, completing the excision

E —After adequate hemostasis has been secured, the wound 15
closed with mterrupted sutures of 4-0 silk The mucosa of the
dorsum of the tongue posteriorly 1s sutured to the floor of the
mouth Anteriorly, the mucosa of the dorsal and ventral surfaces
of the tongue are approuimated The remnant of tongue 1s held n
a normal md-position during placing of the sutures, to avoid dis-

tortion
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Excision of Cancer of the Hard Palate

Because of therr proximity to bone and the hikelthood of bone
mvasion, tumors of the hard palate and upper alveolus should be
treated surgically Adequate removal of most of these lesions
necessitates entry mto the maaillary antrum The mucosal lning
of the antrum should be removed and exammed for mvolvement
by tumor Small and readily accessible lesions of the upper
alveolus or palate may be resected through an oral approach, as
indicated More advanced tumors require the additional exposure
afforded by the Fergusson mcision (Chapter 9) When the antrum
has been mvaded, resection of the entire maxilla 1s the most satis-
_factory treatment

A —Endotracheal anesthesia 1s secured and a pharyngeal pack
mserted An meision through the mucosa of the gum and hard
palate 1s outlined well away from the tumor Teeth occupying the
proposed line of resection are extracted

B —A mallet and chisel are used to divide the upper alveolus
and palate m line with the mucosal incision The tumor and under-
lymng bone are resected en bloc

C —The maxillary antrum 15 explored and its mucosal lmng
removed with cuiettes A number of curettes of different sizes with
malleable handles are required to deal with all mner surfaces of
the antrum A rongeur 1s used to remove all sharp edges and bony
projections from the openimg mto the antrum

D —If the opening mto the antrum 1s large enough, the antrum
may be Imed with a spht-skin graft held n place with gauze pack-
mmg Otherwise, the antrum 1s packed with plam or 1odoform gauze
The packing 1s removed on the 6th postoperative day and 2
temporary obturator prepared to close the openmg mto the antrum,
allowing the patient to speak and eat normally This 1s replaced by
a permanent obturator in 4-6 weeks, when wound healing 1s com-

plete
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Excision of Cancer of the Lower Gingiva

The procedure illustrated 1s applicable to early superficial
lesions of the lower gingiva and adjacent floor of the mouth More
advanced filtrating lesions which have mvaded bone or metasta-
sized to cervical lymph nodes require the combinad operative
procedure described m Chapter 14, which mcludes resection of the
mandible and radical neck dissection It must be emphasized that
bone mvasion may be present even though it may not be demon-
strated by roentgenogram Any lesion which 1s fixed to bone or
ulcerating mto bone must be considered as mvadmg bone and 1s
not surtable for the local excision described here

A —Nasal endotracheal anesthesia 1s secured and a pharyngeal
pack of moist gauze mserted An mecision 1s outhned m the floor
of the mouth and across the gum around the tumor, leaving an
mtervening margn of at least 15-2 cm of normal mucosa

B —A periosteal elevator 1s used to expose the outer surface of
the mandible Flaps of normal mucosa are elevated beyond the
outhmed mecision so that more bone may be resected than mucous
membrane Teeth occupymg the proposed lme of resection are
extracted

C —A bone saw or mallet and chisel are used to free the seg-
ment of mandible adjacent to the tumor A sizable block of bone
1s removed Wharton’s duct often must be transected and hgated
as the excision proceeds around the tumor m the floor of the mouth

D —Primary closure 1s often possible by approximation of the
mucosa of the floor of the mouth to the mucosa of the gmgivo-
labial sulcus across the exposed segment of mandible Interrupted
sutures of 4-0 silk are used A larger defect requires coverage with
a spht-skin graft apphed directly to bone and held m place with
a stent of gauze and molded dental compound Following wound
healing, the trough m the alveolar ndge can be compensated for
by an appropriate section or block on a dental prosthesis
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Excision of Cancer of the Buccal Mucosa

Superficial cancers of the buccal mucosa may be treated by
surgical excision or mradiation Radiotherapy is accomplished by
external irradiation through lateral cheek and peroral fields or by
the use of interstiial radiation with gold filtered radon seeds
Radiotherapy 1s less likely to succeed when the tumor extendsto
adjacent bone or when an mfiltrating tumor mvolves the full thick-
ness of the cheek With bone mvasion, the mvolved area of bone
1s resected with the tumor Deeply mfiltrating tumors may require
full-thickness excision of the cheek and secondary closure with a
flap or tubed pedicle (Chapter 6) The procedure illustrated 1s
performed for a typical “verrucous” carcimoma often seen i pa-
tients who chew tobacco

A —Nasal endotracheal anesthesia and a pharyngeal pack are
required An 1ncision 1s carried through normal mucosa at least
15 cm around the tumor A metal suction tip 1s used to aspirate
blood and to facilitate exposure

B —Dissection 15 carried deeply beneath the tumor mto the
buccal fat pad Any suspicion of tumor eatension mto this area
should be mvestigated by immediate frozen section The ortfice of
the parotid duct 1s mvolved by cancer mn this patient The duct
must be 1dentified m the deep dissection, divided, and hgated with
fine sitkk Failure to higate the duct will result m loss of the skin
graft by parotid secretions accumulating beneath 1t The parotid
swellimg which occurs following duct hgation 1s transient, and
these patients have not complaned of undue dryness of the mouth

C —Bleeding vessels are secured with ties of fine chromic cat-
gut A spht-thickness skin graft 1s appled to the raw surface and
sutured to the surroundmg buccal mucosa with numerous nter-
rupted sutures of fine silk

D —The graft 1s covered with a small pack of fine-mesh gauze
or cotton Fixation 1s secured by passing sutures of silk or fine
wire around the pack and through the full thickness of the cheek
to be tied around an external gauze stent The size of the graft
1s considerably reduced by scarring m the months followmg sur-
gerv, but this has seldom mterfered with the cosmetic or functional

result
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Radon Seed Insertion

Gold filtered radon seeds are an effective method of adminis-
tering interstitial 1rradiation to cancers of the oral cavity and
pharynx The gold seeds may be used alone or in combmation with
external wrradiation Because of the high doses of irradiation 1m-
mediately around each seed, 1t 1s seldom necessary to use seeds
of more than 05 or 1 millicurie each The seeds should not be
placed immediately adjacent to bone, since osteoradionecrosis will
result

A —The gold seeds may be mserted directly mto the tumor
through the mouth Implantation of a cancer of the tonsi 1s illus-
trated An estimation of the bulk and extent of the lesion 1s
obtamed by mspection and palpation Surface anesthesia 1s ac-
comphshed by topical application of 10% cocame Sharp gold seed
mmplanters are mserted i and around the tumor, bemg guided by
a palpating finger An attempt should be made to establish an
even pattern of seeds throughout the tumor The seeds should be
no closer than 10 cm to one another and no farther apart than
15 cm The more superficially placed seeds should be about 5
mm below the mucosal surface

B —Radon seeds may be most efficiently mserted mn the base of
the tongue via an external approach The pharnyx and base of the
tongue are anesthetized with topical cocame A small area of skin
mn the midhne of the suprahyoid region 1s mfiltrated with 1% pro-
came and a 5 mm skin mcision made with a pomted scalpel A
finger 1s placed on the tumor of the base of the tongue and the
seed mserters are mjected above the hyoird bone directly to the
base of the tongue The pattern and depth of seed mnsertion 1s
directed by the palpating finger

C —Radon seeds are of occasional value m the management of
bulky nonresectable metastases to cervical lymph nodes Wheals
of procame are raised n the skin overlymg the node and small
stab wounds through the skin made with a pomted scalpel One
hand of the operator holds the node and the other mjects the gold
seeds Several seed inserters may be left in situ during this pro-
cedure to aid m determming the pattern of seeds being placed
Roentgenograms taken 1n two planes are also of aid cvaluating

seed distribution
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CHAPTER 9

The Nasal Cavity, Nasophyarnx,

and Paranasal Sinuses

THE COMMONLY SEEN bemign tumors of this region
are mucosal polyps, which generally arise on narrow pedicles from
the muddle turbinate or the upper posterior part of the nasal cavity
Usually, they may be removed without difficulty with a snare,
using topical anesthesia A far less common but potentially more
Serious benlgn neoplasm 1s the Juvenile nasopharyngeal angio-
fibroma This tumor 1s seen most often n male children and
adolescents and generally arises from the nasopharynx or the
posterior nasal choanae It can grow to large size, distorting the
features, and spontaneous hemorrhage may be alarming At times,
smaller tumors may be removed with a snare of heavy wire n-
troduced through the nose or mouth Larger tumors with serious
hemorrhage may require a transantral approach to the nasopharyny,
utihzing the Fergusson mcision Hormonal therapy has also been
used, since seaual maturity m these boys may be accompamied by
tumor regression Rddmthempy 15 generally not indicated

Malignant tumors artsng primanily m the nasal cavity are (uite
rare and usually are best managed by radiotherapy The nasal
cavity 15 more often mvohed by estension of cancers origZimating
m the paranasal sinuscs, the nasopharvns, or the shin of the nose
In such mstances, a surgical or 4 combined approach of radio
thcrapy and surgerv mav bocome indicated

C ancers of the accessony smuses, particularly the antrum, ar
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The Nasal Cavity, Nasopharynx and Paranasal Sinuses

more commonly scen than those of the nasal eavity Dingnosis of
o neoplasm of the sinuses is frequently delaved because of the
paucity of early signs and symptoms of a malignant tumor in this
region. Frequently the diagnosis becomes apparent only when
there has been extension of the disease into the orbit the nasal
cavity or through the palate Tissue diagnosis must be established
by biopsy of the mass at a pomt to which it has extended or by
direct btopsy of the antrum through the canme fossa Alost tumors
of the simuses are squamous cell carcinomas however malignant
lymphomas adenccarcmomas and undifferentiated malignant
tumors are also encountered.

We favor a priman surg-lcal approach for the treatment of
cancers of the paranasal smuses This consists of removal of the
entire maxilla containmg the mtact antrum followed by destruc
ton of the ethmoid air cells and curettage of the sphenoid sinus
Depending on the location and extent of the tumor surgery is
frequently followed by external radiotherapy or radwum applica
tion. Cervical lymph node metastases have been uncommon and
radical neck dissection 1s indicated only in the presence of clinical
or bropsy evidence of metastatic spread

An early dmgnosis 15 also unusual 1n cancers arismg m the
nasopharynx The first sign of discase 1n this region 1s often metas
tasis to the upper jugular lymph nodes Whenever metastatic can
cer 18 discovered mn the upper jugulur chain and no primary tumor
15 evident, the nusopharynx must be exammed carefully and re-
peatedly using a nasopharyngeal mirror as well as a nnsopha_rvngo_
scope The treatment of cancer of the nasopharynx is by external
Irradiation which may be combined with local radium or radon
epplication  Since these tumors are usually quite radiosensttivo
cervical metastases often may be controlled also by radiotherapy
On rare occasions radical neck dissection becomes necessary
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Control of Epistaxis

Nasal hemorrhage may result from a large vanety of causes,
mcluding trauma, mfection, neoplasm, elevated arterial or venous
pressure, and disorders of the blood-clotting mechamsm There 1
also a hereditary form of epistaxis due to hemorrhagic telangiec-
tasia (Rendu-Osler-Weber disease) Nasal hemorrhage 1s usually
mild and self-lmited At times, the general surgeon 1s called on
for 1ts control

A ~The commonest site of bleedmg 1s a readily accessible pomnt
on the anterior mferior aspect of the nasal septum where several
anastomosing groups of vessels are located superficially m the
mucosa (Kiesselbach’s area) Bleeding here may be controlled by
direct pressure with a small pack of Oxycel or Gelfoam If a single
bleeding pomt 1s visualized, 1t may be cauterized with a silver
nitrate bead or coagulated superficially with the electrocautery

B —In elderly patients with arterial hypertension, the bleedng
may originate from branches of the sphenopalatine artery around
the middle turbinate or from sphenopalatine and ethmoidal vessels
m the attic of the nose Bleeding from these areas may require a
posterior as well as an anterior nasal pack A small rubber catheter
1s mtroduced through the nostril on the side of the hemorrhage, 1s
grasped n the pharynx, and drawn through the mouth A gauze
pack about 3X2x2 cm 1n size 1s tied to the midpomt of a heavy
silk suture The end of the suture 1s attached to the catheter and
drawn out through the nose and the pack pulled securely mto the
postnasal area The ends of the suture protrudmg through the
nose and the mouth are then anchored to the cheek with adhesive
tape and an anterior pack of petrolatum gauze mserted m the
nasal cavity The packs are removed m 24-28 hours

C —On rare occasions, higation of one or both external carotid
arteries may be resorted to for intractable bleeding The carotid
bifurcation 1s exposed by an incision along the anterior margin of
the sternoclerdomastord muscle The muscle 1s retracted, the
carotid sheath entered, and the external carotid identified The
artery should be hgated with heavy silk, divided, and the cut ends
transfined Even this procedure may fail to control bleeding from
the ethmoidal vessels which come from the internal carotid via
the ophthdlmxc artery Ligation of the mternal or common carotid
15 not Jmtlﬁcd because of the scrious rish mvolved
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Exploration and Drainage of the Maxillary Antrum

The manillary antrum must be entered, explored, dramed, or
packed at various times m the management of malgnant tumors,
nfections, and fractures Antrotomy by forming a window m the
naso-antral wall of the mferior meatus 1n the treatment of chronic
suppurative smusitis 1s a technic often used by otolaryngologists
For the purposes of the general surgeon, the external approach
Hlustrated 1s preferable The Caldwell-Luc operation consists of
the external approach plus the construction of a naso-antral win-
dow beneath the inferior turbinate

A —Endotracheal anesthesia or local mfiltration 1s used The
upper hp 1s elevated and a transverse mcision 1s made m the
gingivolabial sulcus centered above the canme tooth The mcision
1s carried directly down on the underlying bone

B —A periosteal elevator 1s used to elevate the periosteum and
soft tissues away from the anterior surface of the maxilla around
the canme fossa The thin bony plate mn this region 1s perforated
with a gouge and the antrum entered The opening 1s enlarged
with a rongeur until the mterior of the antrum may be visualized
and digitally explored If further exposure 1s needed, the anterior
angle of the smus may be opened by extending the bony wmndow
medually through the thicker bony bridge between the canine fossa
and the pimform aperture of the nose The mucous membranc
lining of the antrum 1s removed with angled curettes

C —Naso-antral dramage may be established by removing a
portion of the naso-antral wall below the inferior turbinate, using
cutting forceps and rasps

D —Permanent communication between the oral cavity and
antrum may be accomphshed by removing a portion of the hard
palate and alveolar ndge This 1s occasionally mdicated to permit
intracavitary radiation of the antrum, to facihitate careful follow-
up evaminations for tumor recurrence, or to estabhsh adequate
dramage of a necrotic tumor A chisel 1s used to resect the palate
in the area opposite the central meisor and the first molar The
edges of the opening are trimmed with a rongeur The antrum 1
pac]\cd with plain or wdoform gause at the conclusion of the
operation  After remoy al of the packing, a dental prosthesrs with
an obturator serves to close the palatal defect
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The Jaws

coma The diagnosis is made by roentgen study and by open
biopsy Treatment varies from conservative local excision or seg
menta] resection for benign tumors to removal of the entire man
dible or maxlla for osteogeme sarcoma

It is frequently necessary to resect bono in the surgical treat
ment of head and neck cancer The primany lesion may originate
in mucosa immediantely over bone (ie cancer of gums hard
palate, antrum) or may extend to involve bone Cervieal lymph
node metastases in the submandibular region mayv also erode the
adjacent mandible Considerable judgment is required in deciding
how extensive a resection of the jaws is indicated In the case of
tumors which merelv overlie bone or invade the penosteum o
wide local excision of the adjacent plate of bone is usually suf
ficient (see Chapter 8) Segmental resection of the marndible may
be required for other intru-oral cancers with limited bone erosion
If there {s likelihood that the tumor has invaded the medullary
canal, the entire hemi mandible must be resected Byars® has
emphasized that this occurs particularly in elderly and edentulous
pationts in whom the medullary canal becomes progressively more
exposed and vulnerable near the upper surface of the mandible
Rescection of the entire maxilla is performed in the treatment of
many tumors arising m the antrum (see Chapter 9)

Radiographic evidence of bone invasion is often lacking untl
extensive destruction of bone has occurred. Although it {s tm
portant to secure roentgenograms of the jaws when there is an
adjacent neoplasm, the surgeons decision to preserve bone or to
perform a conservative bone excision must be based on clmical
fudgment rather than on negative roentgen findings A careful
clinical estimate of fixation of tumor to bone and ulceration into
bone 15 generally a reliable guide to bone mvolvement.

Byan, L T Eatent of mandibular resection required for treatmen
cancers, A M A. Arch. Surg 70 914 922, 155 - ¢ of oral

71l
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Excision of Dental Cyst; Excision of Epulis

Excision oF DeENTAL CyST

A number of bemgn epithelial-lned cystic lesions of dental
onigin are encountered m the mandible and mawlla The most
common of these are radicular cysts origmating at the site of an
apical abscess, and dentigerous cysts which form around unerupted
teeth or dental anomahes In the treatment of these lesions, all the
epithelial iming of the cyst must be removed, viable teeth should
not be extracted

A —A curved mcision 1s made over the site of the cyst and a
flap of mucosa and periosteum elevated

B —Small chisels and rongeurs are used to remove a window of
bone over the cyst An attempt 1s made to avoid perforating the
cyst wall Curettes and small curved elevators are then used to
enucleate the mtact cyst The bony cavity 1s curetted and irr-
gated

C —A pack of 1odoform gauze 1s placed mn the cavity and the
mucoperiosteal flap partly sutured m place with fine silk Small
cavities which are not mfected may be closed without paching
If packing 1s used, 1t 1s removed m 48 hours and the cavity kept
clean with irmigations until 1t has been obliterated by granulations

Excision or EpruLls

\n epulis 1s a spongy, bluish-red, benign tumor generally ong-
matmg from the neck of a tooth with demineralization of bone
the adjecent alvcolar ndge If the leston 1s widely excased and the
base fulgurated the tooth usuallv can be preserved and recurrence
preventad

D —An masion s made throngh the mucosa of the ¢gum aronnd
the tumor Tho mass s removed m one prece

] —1he tumar bod s sar e d dean with o curctte Too
\l)l(ll](\ of bone e romoved The oty s then fulgonrated or
cmterized Proquent or J e dions are used for severd dae
follavcrne surcory Wound Lo dins s osadly prompt
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Segmental Resection of Mandible

This operation 1s performed for an ameloblastoma of the
mandible Diagnosis mn this case was made by peroral open biopsy,
and teeth i the neighborhood of the lesion have been extracted
The segmental resection of the mvolved mandible 1s carried out
after healing of the overlymng gingiva 1s complete

A —Endotracheal anesthesia 1s used An mcision 1s made paral-
le] with and 2 cm below the honzontal ramus of the mandible
The mandibular branch of the facial nerve 1s 1dentified where 1t
crosses the facial vessels and 1s preserved (see Parotidectomy,
Chapter 11, and Radical Neck Dissection, Chapter 14)

B —The soft parts are elevated away from the bone, exposing
the tumor Posteriorly, the masseter muscle 1s severed near its
msertion on the mandible It 1s occasionally possible to preserve
the gingiva, using a sharp periosteal elevator If the gmgiva 15
removed and the oral cavity entered, the opening 1s closed with
mterrupted mucosal sutures of fine sik tied within the mouth
When the mvolved segment of bone has been 1solated, 1t 1s severed
with a Gigh saw 2 em distant from the tumor It may be necessary
to control bleeding from the severed bone ends with bone way

C —The gap between the bone 1s bridged with a sphnt of
stamnless steel (Kirschner wire, 062 in diameter) The rod 15 not
curved to assume the shape of the resected bone, but 1s directed
m a straight Ime between the bone fragments Each end of the
rod 15 curvad or angled shghtly and driven mto a hole drilled m
the bonc The soft tissues are approumated around the rod with
fine chironc sutures everny (ffort bemg made to avord any dead
sprec Vdrunas Ioft m the wonnd for 1S hours

D —\When wonnd heahing as complete, a bone graft of nb or
e crest my be used to brdec the mandibular defect The gralt
v Bned to the bone cnde wth sidb stamless stecd plates or with
WTe s p]un] throueh holos deildled in the hone The stecd rod mn
ocCionadlv bo lott me plee tor unmobiliz tion of the araft and
moanehthul o frevments It oo d when hony umon (mllp]' t
be nd. v mmcsion over ot throwesl the floor of the month

Azt oth v cotter b et e wchiend
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Mandibulectomy

Resection of the hemi-mandible 1s most often performed be-
cause of bone mmvasion by an mtra-oral tumor In such circum-
stances, the operation mncludes a wide ncision of the prmmary lesion
and a radical neck dissection as illustrated m Chapter 14 The
technical details of mandibulectomy alone are described here

A —Endotracheal anesthesia 1s administered and a pharyngeal
pack inserted An macsion 1s made from the mid-pomt of the
chin to the angle of the mandible, bemng carried parallel to and
2 cm below the lower border of the bone The mandibular branch
of the facial nerve 1s :dentified and preserved

B —The major portion of the body of the mandible may be
exposed by blunt dissection Anteriorly, a few muscular attach-
ments and the mental nerve and artery must be divided with the
scalpel Posteniorly, the masseter muscle 1s severed at its msertion
along the angle and ascending ramus The upper outer surface of
the body of the mandible 1s freed by mcising the mucosa m the
gngivobuccal sulcus The mucosa of the floor of the mouth 1s -
cised close to the gmgiva

C —The mandible 1s divided anteriorly with a Gigh saw The
bone 135 then grasped with a bone-holding forceps and retracted
downward and rotated outward to facihitate disarticulation The
temporalis muscle 1s located by palpation at its insertion on the
coronoid process and 1s severed with strong curved scissors The
condyle 1s then freed by incision of its attachments at the tem-
poromandibular jomt It 1s often simpler to divide the neck of the
mandible just below the condyle with large rib-cutting forceps

D —The mandible 1s then rotated outward and its remaming
attachments, the pterygord muscles, are divided It 1s best to clamp
these muscles prouimal to therr pomt of division to avoid trouble-
some bleeding from the pterygoid pleus

L —Following removal of the mandible, the oral cavity 1s closed
with mucosal sutures of 4-0 silk with the knots tied in the mouth
The underlying dead space 1s obliterated by numerous sutures of
3.0 chromic catgut The skin and platysma are approumated
around a dram which 1s left in place for 48 hours
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Stabilization of Mandibular Fragments

STABILIZATION OF MANDIBULAR FRAGMENTS

There are a number of methods available for stabihzation of
the jaw after resection of a portion of the mandible The choice
of method depends on the extent and the location of resected bone,
the extent of the soft part excision, and on the presence or absence
of remaming upper and lower teeth A prosthodontist who 15 fa-
miliar with the problems mvolved 1s an mvaluable aid to the sur-
geon It 1s often useful to take mmpressions of the maullary and
mandibular ridges and any remammg teeth before operation
Casts of the normal bite are then constructed and, from these,
prosthetic apphances for use after surgery may be designed

Followmg segmental resection of the mandible, the bone frag-
ments may be most easily stabilized by mterdental wirmg if
enough teeth are present Arch bars with a plastic block to fit m
the mouth across the bony defect may also be used These apph-
ances are mamtamed for 6-8 weeks, after which there 1s usually
enough scarring around the bone ends to prevent shifting Internal
fixation, bridgmg the bone defect with a steel rod (Plate 46),
15 also effective Secondary reconstruction of the continuity of
the mandible with a bone graft may be performed later

After disarticulation and resection of the hemi-mandible, sta-
bihzation of the remaming portion 1s a more difficult problem
Interdental wiring may be used if enough teeth remam, this
method has the disadvantage of keeping the jaws closed for an
extended period, mterferng with mtra-oral wound care, and re-
quiring liquid feedings The construction of a vertical guide arm
on the lower jaw which mpinges agamnst a horizontal bar on the
buccal surface of the upper jaw 1s useful, since these apphances
permit vertical motion but prevent lateral deviation A few upper
and lower teeth must be present for these fiztures to be mam-
tamed effectively When the patient 1s edentulous, the mandible
can occastonally be stabilized with mternal metallic appliances
attached to the mastord process or the temporosygomatie arca An
estensive soft tissue resection frequently precludes the use of such
devices Fration by external apphances, using pms or wires at-
tached to the remaming bone mayv then be attempted  Frequentls
in such cases, however, the daviation of the jaw 1s accepted as o
NECessary consequenct of the extonsive surgrery
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The Salivary Glands

ANATOMY

THE SALIVARY GLANDS consist of three paired sub-
lingual, submaxillary and parotid glands and minor or ectopic
groups of salivary tissue occurring in scattered locations m the
oropharynx. These minor salivary glands are small collections of
salivary tissue found in the mucosa of the cheek, tongue, palate
floor of mouth, pharynx, hp and paranasal sinuses A salivary
gland tumor may occur in any of these locations

The sublingual gland lies beneath the mucosa of the floor of
the mouth at the side of the tongue and is medial and antenor to
the submaxllary gland It 15 the smallest of the salivary glands and
ity many small ducts open mto the midline of the mouth

The submaxillary gland lies n the triangle bounded by the
anterfor and posterior bellles of the digastric muscle and the
ramus of the mandible It lies on the mylohyoid and hyoglossus
muscles Its deep surface is in relation to the hypoglossal nerve
the two accompanying lingual veins, and the lingual nerve The
submaxillary duct (Whartons duct) enters the mouth at the side
of the frenulum of the tongue The external maxillary artery lies
on the posterior border of the gland

The parotid gland 15 the most important surgically For clin
feal purposes the gland is described as having two portions a
superficinl and a deep the division between the portions being
the plane of the facial nerve Anatomically division of the gland
Into two parts is often difficult to demonstrate since the super
Betal and deep portions mav be fused around the facial nerve
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Anatomy of the Salivary Glands

A —The facial nerve 1s shown after partial removal of the super-
ficial portion of the parotid gland The nerve leaves the stylomas-
toid foramen i the mferior surface of the temporal bone between
the styloid and mastoid processes and enters the parotid gland The
plane mm which the facial nerve lies marks the division between
the superficial and deep portions At a pomnt 2 to 25 cm from the
stylomastoid foramen, the mamn trunk of the nerve separates mto
two major divisions, the temporozygomatic, supplymg the orbicu-
laris oculy, temporalis, and other muscles of expression of the upper
face and the forehead, and the cervicomandibular, supplying
the muscles of the upper and lower lips and the lower portion of
the face and platysma The posterior facial vem and 1ts tributaries
lie within the substance of the parotid gland This vem 1s formed
by the junction of the internal maxillary and the superficial tem-
poral vems It les just beneath the facial nerve and its branches
The facial vem divides mto postertor and anterior tributanes, the
posterior division becoming the external jugular vem after joming
the posterior auricular vemn, and the anterior division becomng
the common facial vem after its junction with the anterior facial
and the superior thyroid vemns The superficial temporal artery and
vemn le beneath the mam trunk of the facial nerve The mternal
maxillary artery lies on the undersurface of the deep portion of the
parotid gland This portion 1s situated largely behind the angle
and ascending ramus of the mandible 1n the retromandibular space
Its deep surface 15 m close relation to the pharyngeal wall and
posterior tonsillar pillar

B —Lateral view of the parotid gland, showing the large super-
ficral and smaller deep portions The division between these por-
tions 1s evaggerated to 1llustrate the plane of the facial nerve

C —The parotid duct (Stenson’s duct) 1s illustrated from a
drawing of a normal sialogram

D —The parotid duct enters the oral cavity opposite the second
upper molar tooth
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Anatomy of the Salivary Glands

A —The facial nerve 1s shown after partial removal of the super-
ficial portion of the parotid gland The nerve leaves the stylomas-
toid foramen 1n the mferior surface of the temporal bone between
the styloid and mastoid processes and enters the parotid gland The
plane m which the facial nerve hes marks the division between
the superficial and deep portions At a pomt 2 to 25 cm from the
stylomastord foramen, the mamn trunk of the nerve separates mnto
two major divisions, the temporozygomatic, supplymg the orbicu-
lanis oculi, temporalis, and other muscles of expression of the upper
face and the forehead, and the cervicomandibular, supplymg
the muscles of the upper and lower lips and the lower portion of
the face and platysma The posterior facial vem and its tributaries
lie within the substance of the parotid gland This vem 1s formed
by the junction of the internal maxillary and the superficial tem-
poral vems It lies just beneath the facial nerve and its branches
The facial vemn divides mto postertor and anterior tributaries, the
postertor division becommg the external jugular vemn after jomning
the posterior auricular vem, and the anterior division becoming
the common facial vem after its junction with the anterior facial
and the superior thyroid vems The superficial temporal artery and
vem lie beneath the mam trunk of the facial nerve The nternal
maxillary artery lies on the undersurface of the deep portion of the
parotid gland This portion 1s situated largely behind the angle
and ascending ramus of the mandible n the retromandibular space
Its deep surface 1s m close relation to the pharyngeal wall and
postertor tonsillar pillar

B —Lateral view of the parotid gland, showng the large super-
ficial and smaller deep portions The division between these por-
tions 1s exaggerated to illustrate the plane of the facial nerve

C —The parotid duct (Stenson’s duct) 1s illustrated from a
drawing of a normal sialogram

D —The parotid duct enters the oral cavity opposite the second
upper molar tooth
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Technic of Sialography

Sialograms, obtamed by mjecting a radiopaque solution mto
the parotid duct, are often an aid n the diagnosis of parotid gland
pathology Chronic parotitis may show dilated ducts or calculi
Tumors lymg within the gland may cause duct displacerment which
1s not present in lesions overlymg the gland Sialography can thus
be an aid in differentiating true parotid lesions from those existing
m the region of but outside the gland

A —The orifice of Wharton’s duct 1s first dilated, using the
smallest lacrimal duct dilator At times, the meatus 1s so narrow
that the stylet of a 20-gauge needle 1s required to begm the dila-
tion A small urethral catheter 1s now mserted mto the duct and
attached, through a needle, to a syringe contaming Pantopaque or
Diodrast solution One and one half to two cubic centimeters of
this solution are mjected mto the duct and oblque and Jateral
roentgenograms taken The catheter 1s held m the duct while the
films are bemg taken to prevent loss of the solution, which flows
from the duct after removal of the catheter and syringe

B —A drawmg of a normal sialogram which shows the usual
position and diameter of the duct Note the two main divisions of
the duct

C —This sialogram shows dilation of the parotid duct m a
patient who presented a chronic hard swelling n the gland Ths
film aided m making the diagnosis of chronic parotitis rather than
tumor

D —A sialogram showmg displacement of the duct downward
by a mmed tumor of the parotid gland
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Removal of Salivary Duct Calculi

Calcul develop m the large excretory ducts of the submaxillary,
sublingual, and parotid glands as well as i the smaller radicals
of these ducts, where they are embedded mn salivary tissue They
vary m size from several centimeters to a mimute granule The
submaxillary duct 1s the most frequent site of salivary calculy, therr
occurrence mn this location being 10 times greater than mn the
parotid duct Chemically, the calculi are composed chiefly of cal-
cium carbonate and phosphate and are thus readily shown on x-ray
film These obstructing stones cause mtermittent swelling and
pamn m the affected gland When of moderate size, they can be
palpated easily, either on the floor of the mouth or through the
buccal mucosa m the region of the parotid duct All salivary calculs
should be removed, because duct obstruction results 1n mnflamma-
tory changes m the blocked gland, leading to abscess, chronic
fibrosis, or fistula

A —Removal of submaxillary duct calculus After local procame
mjection, the mecision 1s placed over the calculus and extends
through the mucous membrane of the flcor of the mouth and the
duct wall Counterpressure agamst the stone by upward pressure
agamst the submaxillary gland steadies the stone and aids m mak-
g the mncision

B —The calculus 1s grasped and, with continued pressure agamst
it from without, 1s removed readily The mecision m the floor of
the mouth should be left open without suture

C —Removal of parotid duct calculus The calculus Mustrated
lies 1n the duct some distance from 1ts opening A probe 1s mserted
mto the parotid duct until 1t touches the stone An mcision 1s then
made over the stone and onto the probe for a short distance

D —The stone can now be removed, aided by external pressurc
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Removal of Salivary Duct Calculi

Calculi develop m the large excretory ducts of the submaxillary,
sublingual, and parotid glands as well as m the smaller radicals
of these ducts, where they are embedded in salivary tissue They
vary m size from several centimeters to a minute granule The
submaxillary duct 1s the most frequent site of salivary calculs, their
occurrence 1n this location bemng 10 times greater than m the
parotid duct Chemically, the calculi are composed chiefly of cal-
cium carbonate and phosphate and are thus readily shown on x-ray
film These obstructing stones cause mtermittent swelling and
pam m the affected gland When of moderate size, they can be
palpated easily, either on the floor of the mouth or through the
buccal mucosa m the region of the parotid duct All salivary calculi
should be removed, because duct obstruction results 1n nflamma-
tory changes m the blocked gland, leading to abscess, chronc
fibrosis, or fistula

A —Removal of submaxillary duct calculus After local procame
mjection, the incision 1s placed over the calculus and extends
through the mucous membrane of the flcor of the mouth and the
duct wall Counterpressure agamst the stone by upward pressure
agamst the submanillary gland steadies the stone and aids m mak-
mg the mecision

B —The calculus 1s grasped and, with contmued pressure agamst
it from without, 1s removed readily The 1ncision n the floor of
the mouth should be left open without suture

C —Removal of parotid duct calculus The calculus lustrated
lies m the duct some distance from 1ts opening A probe 1s mserted
into the parotid duct until 1t touches the stone An mncision 1s then
made over the stone and onto the probe for a short distance

D —The stone can now be removed, aided by esternal pressure



Inflommation of the Sallvary Glands

therapy administered early appears to be of distmct value and
should be a part of the treatment whenever possible Surgical
drafnage 15 mdicated when there has been no response to con
servative therapy mn 48 hours A vertical incision 15 made fust in
front of the tragus of the ear and extends through the thickened
edematous parotid capsule The wound 1s packed without suture

Acute nflammation of either the parotid or submaxllary glands
may occur following calculous obstruction of their ducts The
process usually subsides following removal of the calculi but when
suppuration develops masion and drainage are required

Chronic parotitis —This chromc parotid inflammation, also
known as chromuc sialectatic parotis 15 characterrzed by the inter
mittent swelling of one or both glands The condition is of partic-
ular importance surgically because occaslonally 1t 15 difficult to
differentiate from tumor The etiology of the disease is unknown
At times obstructon of the parotid duct by calculus or stenosis
of the ampulla 15 present but frequently no obstructon can be
demonstrated. Pathologically there is dilatation of the mtralobular
ducts and & marked lymphoid infiltration of the lobules

Chnically a hard, tender swellmg, 48 cm. in diameter devel
ops in the gland and after persisting for several weeks gradually
recedes spontaneously only to recur at mtervals of several months
or years At times the enlargement persists, becomes painful and
incapacitatmg Stalograms often demonstrate diffuse or segmental
dilatation of the parotid ducts and are an aid in diagnosis

If obvious obstruction of the duct is present, it should be
removed. Stenosis of the ampulla should be corrected by dilatation
or meatotomy Antibrotics may be given in combination or sepa
rately over a peniod of several weeks When the swellmg persists
or when differentinbon from tumor cannot be made subtotal
parotidectomy with preservation of the facial nerve 1s indicated

A similar chronie sialiis occurs in the submaxillary gland. In
this gland, obstruction of the duct by a calculus {s more frequently
responsible for the pathology than in the parotid. However
marked submaxillary sinladenitis also occurs without evidence of
obstruction to Whartons duct. The course 1s stmlar to that de-

scribed for chrome parotitis Should the swelling persist, excision
of the submaxillary gland is indicated
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Inflammation of the Salivary Glands

INFLAMMATION OF THE SALIVARY GLANDS

Acute surgical parofitis —Acute postoperative parotitis, con
sidered a vanmishing disease after the development of the antibi
otics, 1s agam becoming a problem The reappearance of this
surgical complication 15 due to the emergence of resistant strams
of coagulase-positive staphylococcus aureus m hospital wards and
operating rooms The staphylococcus was the bacteria formerly
most often found mn surgical parotitis and 1t 1s the mfective agent
m a high percentage of the patients developing the disease today
Acute parotitis occurs most frequently mn patients with a debilitat-
mg disease, but may follow any surgical procedure Poor oral
hygiene, a dry mouth and pharynx, and carious teeth are often
present The usual route of infection ascends from the mouth
through Stenson’s duct nto the smaller parotid ducts and lobules
The pathology may be a localized or diffuse cellulitis, localized
lobular abscess, or generalized suppuration Both glands may be
mnvolved, the mfection begmnmg mn one and nvolving the second
after 2 or 3 days Occasionally, the process estends to the sub-
maxillary glands

Typically, one parotid gland becomes swollen and pamful on
the 4th to 8th postoperative day The pulse and temperature are
elevated and the patient becomes severely toxic The gland con-
tinues to enlarge and the overlymng skin becomes red and edem-
atous Palpation reveals marked tenderness over the parotid, and
the ampulla of Stenson’s duct may be large, edematous, and may
dram purulent material As the process contmues, areas of Jocalized
suppuration may develop and coalesce to mvolve the entire gland

Treatment consists of antibiotic therapy, irradiation, and ma-
sion and dramage of the parotid gland early m the course of the
disease It 1s important to culture the purulent material obtamed
from the ampulla of the parotid duct after gentle massage of the
gland, or from an mcised abscess and to obtamn bacterial sensitivity
tests as carlv as possible The appropriate antibiotics should then
be given m large doses When pus s not present and sensitiaty
tests are unobtanable, chloromyvectn or envthromyan shonld b
nsed  because the causative bacteri s most hkcly to be a staphylo
coccus resistant to pamalhn streptomyan, or tetracychine Neras



inflammation of the Sallvary Glands

therapy administered carly appears to be of distmct value and
should be a part of the treatment whenover possible Surgical
drainage 13 mdicated when there has been no response to con
servative therapy 1 48 hours A vertical inaision 1s made just in
front of the tragus of the ear and extends through the thickened
edematous parotid capsule The wound s packed without suture

Acute inflammation of either the parotid or submaxillary glands
may occur following calculous obstruction of their ducts The
process usually subsides following removal of the calculi but when
suppuration develops incision and dramage are required.

Chronic parotitis —This chronic parotid inflammation, also
koown as chronic sialectatic parotitis is charactenzed by the inter
mittent swelling of one or both glands The condition is of partic-
ular importance surgically because occasionally it s difficult to
differentiate from tumor The etiology of the disease is unknown
At times obstruction of the parotid duct by calculus or stenoss
of the ampulla is present but frequently no obstruction can be
demonstrated Pathologically there is dilatation of the intralobular
ducts and a marked lymphoid infiltration of the lobules

Clinfcally a hard tender swelling, 48 cm. in diameter devel
ops m the gland and after persisting for several weeks gradually
recedes spontaneously only to recur at intervals of several months
or years At times, the enlargement persists becomes painful and
Incapacitating Stalograms often demonstrate diffuse or segmental
dilatation of the parotid ducts and are an aid in diagnosts

I obvious obstruction of the duct i present, it should be
removed Stenosis of the ampulla should be corrected by dilatation
or meatotomy Antbiotics may bo given in combination or sepa
rately over a period of severnl weeks When the swelling persists
or when differentiation from tumor cannot be made, subtotal
parotidectomy with preservation of the factal nerve is indicated.

A similar chromic sialitis occurs mn the submaxnllary gland. In
this gland, obstruction of the duct by a calculus is more frequently
responsible for the pathology than in the parotd. However
marked submaxillary sialadenitls also occurs without evidence of
obstruction to Whartons duct The course is sunilar to that de

scribed for chronic parotitis Should the swellmg persist, excision
of the submaxillar, gland is indrcated
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Neoplasms—Mixed Tumors

NEOPLASMS—MIXED TUMORS

The so-called mixed tumor 1s the most common benign neo-
plasm of the salivary glands Its name 1s dertved from its charac-
teristic histology which shows 1t, apparently, to be composed of
epithelial, myxomatous, and cartilaginous elements Recent studies,
however, have demonstrated that mued tumors are primarly
epithelial in nature and that the other elements are the result of
degeneration or metaplasia of the epithehal cells The tumors
occur most frequently m the parotid gland, but are occastonally
encountered m the submaxillary gland and rarely m the sub-
lingual gland They may arse m ectopic salivary tissue withm the
oral or nasal cavities, in which locations they may be overlooked
easily or mcorrectly diagnosed The tumors occur equally m the
male and female and are most often found m patients m their 3d
or 4th decade They vary m size from a few millimeters to an e-
tremely large mass

Mived tumor of the parotid gland —Mixed tumors of the pa-
rotid gland are typically located m the lower third of the superficial
portion 1 front of the lobule of the ear, or in the neck overlymng
the mastoid process Occasionally, they are found m the upper
part of the gland, 1 front of the tragus of the ear, but are seldom
situated at the periphery of the gland The tumors are round or
oval, firm or rubbery 1n consistency, and are nontender They seem
often to lie just beneath the skin and to be freely movable while
actually they are fived within parotid tissue

Mied tumors of the deep portion of the parotid gland are of
special nterest \When they evst at the border of the ramus of
the mandible, thev push the superfictal portion outward, arc
palpable 1 the neck and cannot be distinguished chnically from
tumors of the superficial portion At times, however, they bulge
mto the pharyny, where thev cannot be palpated m the neck and
can be observed only n the posterior pharyny These deep-portion
p.1r0t1d tumors which protrude nto the pharyny may be ncor-
rectlv considered pharvngeal or tonsilar neoplasms or may be
mistahen for tumors arising i cctopic salnary glands

The diagnosts of a mied tumor of the parotid gland s often
not difficult A slow-growmg nontendcr, rounded mass situated an



Neoplasms—Mixed Tumors

front of the ear and within the parotid gland usually is a mixed
tamor It must be emphasized, however that all lumps in the
parotid region are not mixed tumors The inflammatory lesions
chronic parotitis parotid duct calculus parotid abscess or chronic
lymphadenitis of the lymph nodes within the parotid gland fre-
quently mimic tumor Other benign parotd tumors such as cyst
adenoma lymphomatosum, hemangioma, or neurmoma may be
mstaken for mixed tumor Malignant tumors including early
carcinoma of the parotid gland, eprdermoid carcinoma, or mahg
nant melsnoma metastatic to the parotid nodes, and lymphosar
coma occur and must be considered Actually the most frequent
mistake is to consider a lesion which in fact 1s a mixed tumor to
be a simple subcutaneous fibroma or sebaceous cyst. The surgeon
should not make a small incision under local anesthesia for any
lesion in the parotid region unless he is prepared to perform parot
dectomny should the lesion prove to be a parotid tumor Biopsy
of parotid neoplasms is inadvisable because tumor is thus spread.

Treatment —All mixed tumors of the parotid gland should be
removed with a wide area of surrounding parotid tssue This
recommendation is the result of anatomic, follow up and patho-
logic studles which point incontrovertibly to 1ts truth. It 1s unfor
tunate that in the past the most popular method of removing a
mixed tumor was to enucleate or “shell” it out from surrounding
tissue This procedure led to & recurrence rate as high as 48% in
some serfes Recurrence was so frequent that 1t was considered
typical of the clinical course of the tumor The principal reason
for the popularity of simple enucleatton 15 based on the fear of
many surgeons that wide removal leads to injury of the facal
nerve Actually the reverso is true In studies of a series of patients
from whom tumor was removed by enucleation there was a 14%
incidence of mjury to the facial nerve In a stmular series of pa
tients in whom subtotal parotidectom was performed, there was
no facial nerve mjury  This apparent paradox is explained when it
1 realrzed that the facial nene is carefully exposed during subtotal
parotidectomy  Follow up studies also indicate that wide removal
should be performed In our series there has been 46% recurrence
n patients whose tumor was enucleated, while no recurrence
has developed in patients follow ing wide removal.
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Pathologic Reasons for Wide Removal of Mixed Tumors

Pathologic reasons for removing mmed tumors with a wide
margin of salivary tissue are based on the fact that many such
tumors are not enveloped by a well-defined capsule walling them
off from surroundmng tissue On the contrary, the capsule may be
entirely absent, extremely thm, or mcomplete In addition, tumor
may be present within the capsule or may exist outside it

A —Benign mixed tumor extending mto the capsule Such a
situation requires removal of the tumor with a wide margm of
normal tissue around it A portion of the capsule may easily be
left by enucleation, and 1n this mstance that portion might contam
tumor cells

B —Mixed tumor occurring near a larger tumor but completely
outside 1ts capsule Willis demonstrated that tumor formation 1s
frequently seen still i progress m salivary tissue near a well-
established mixed tumor The presence of these satellite tumors
leads to the conclusion that wide removal 1s mndicated

C —Mned tumor without a capsule Many recurrent, and some
primary benign, mixed tumors have no capsule or are mcompletely
encapsulated Wide removal alone will encompass such tumors

D —Multiple mixed tumors There are usually the result of
“seeding” following local enucleation when the tumor 1s spread by
breaking the capsule Only wide removal can eradicate recurrent
tumors of this type successfully
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Pathologic Reasons for Wide Removal of Mixed Tumors

Pathologic reasons for removing mned tumors with a wide
margm of salivary tissue are based on the fact that many such
tumors are not enveloped by a well-defined capsule walling them
ofl from surtoundmg tssue On the contrary, the capsule may be
entirely absent, extremely thin, or mcomplete In addition, tumor
may be present within the capsule or may evst outside it

A —Bemgn mned tumor estending nto the capsule Such a
situation requires removal of the tumor with a wide margm of
normal Ussue around 1t A portion of the capsule may easily be
left by enucleation, and m this stance that portion might contamn
tumor cells

B —Mned tumor occurring near a larger tumor but completely
outside 1ts capsule Willis demonstrated that tumor formation 15
frequently seen still i progress m salivary tissue near a well-
established mned tumor The presence of these satellite tumors
leads to the conclusion that wide removal 1s mdicated

C —Mned tumor without a capsule Many recurrent, and some
primary benign, mised tumors have no capsule or are mcompletely
encapsulated Wide removal alone will encompass such tumors

D —Multiple mned tumors There are usually the result of
“seeding” following local enucleation when the tumor 1s spread by
breaking the capsule Only wide removal can eradicate recurrent
tumors of this type successfully



Carcinoma

CARCINOMA

Carcimoma of the parotid carries a poor prognosis This is duo
to late diagnosis resulting from observation of parotid lumps be
Leved to be benign, to the incidence of local and distant metas
tases and to the technical difficulty of mdical removal within the
tight confines of the pﬂmti(l area Parotid cauncers exist in many
forms with dufferent degrees of malignancy Squamous cell ear
cinoms many adenocarcmomas wnd some muco-cpidermord ear
cmomas are highly invasive while milignant mined tumor and
low grade muco-epidermoid cancers are generally slower growing

Clinically patients with parotd carcrmoma present a wide
vanety of signs and symptoms When first seen, they may show
the typreal findings of a hard fixed rapidly growing, painful pa
rotid mass associated with partial or complete facial paralysis
However one may cncounter parotid cancer with signs identical
with those of bemgn mised tumor and 1t is only after histologic
exomination that the diagnosis is evident

Other patients present the all too familiar finding of recurrent
cancer followmng treatment Here a diffuse often ulcernting mass
fills the parotid arca nnd extends into the middle ear base of skull,
mastold process and mandible Finally a few patients present tho
history of a mass of 5-25 vears duration with recent rapid growth

The treatment for parotid cancer ts usually radical total parot
idectomy with division of the facial nene Sacrfice of the facial
nenc is necessany for the complete removal of the gland in conti
ooty 1nd is alwavs idicated when the cancer is n both superficial
and deep portions, when it imvades the 7th nerve or when proved
recurrent cancer is present However the nerve should not be sac
rficed when there is insufficient cvidence that the tumor under
treatment is actually cancer When dealmg with an encapsulated
tumor of the superficlal portion completeh surrounded by parotid
timue complite removal with presenation of the nene 1s indi
cated At times 1t will be necessan to violate the principles of
cancer and parotid surgenn and cut into the tumor to obtain a
biopsy and frozen section Radical neck dissection 1n continuity
with parotidectomy is indicated 1f cenvical metastasis 15 present
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Papillary Cystadenoma Lymphomatosum; Hemangioma

PAPILLARY CYSTADENOMA LYMPHOMATOSUM

These mteresting tumors, also named “Warthm'’s tumors,” occur
onlv m the parotid gland Grossly, they appear as a round or oval
eystie, encapsulated mass, 2-5 am o diameter, situated m the
lower one thud of the parotid gland On cutting the tumor, many
cvstic spaces of varable size filled with cloudy fluid are encoun-
tered  Histologieally, the tumor 15 composed of masses of lympho-
cytes sunnoundmg epithehal-hned spaces

Clincallv, these tumors have an appearance similar to mned
tumors, but are usually more cystic on palpation  Charactenst-
cally, they occur m older patients, usually males mn the 5th or 6th
decade—a distmction fiom mned tumors, which usually are found
m the younger age group They may be bilateral

The treatment of cystadenoma lymphomatosum 1s similar to
that of mned tumors with the exception that 1t 1s not necessary
to remove such a wide area of surroundmg normal parotid tissue
While 1ecurience 1s not frequent after enucleation, it has occurred
It 15 mperative that the facial nerve be identified and protected
durmg excision

HEMANGIOMA

Vascular tumors of the parotid gland typically appear at birth
or m early mfancy Pathologically, they eust as capillary heman-
gioma, cavernous hemangioma, or hemangloendothehoma

The diagnosis should be considered when the parotid gland
m a newborn mfant gradually mncieases m size Enlargement of
the gland may occur when the mfant cries The tumor 1s typically
elastic m 1ts consistency and 1s compressible At times, visible
angromas with purple discoloration of the skm are vistble m the
parotid region

While these tumors are benign, they frequently mncrease rapidly
m size, mvadmg adjacent cervical structures The treatment IS
surgical The entne tumor should be removed, together with the
unmvolved portion of the parotid gland It is particularly important
that the tumor be removed as completely as possible, because any
remammg portion may undergo active growth, with recurrence
The facial nerve should and can be preserved
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Parotidectomy

A —The entire side of the face, mcluding the angle of the
mouth, the outer canthus of the eye, and the forehead must be
exposed By this draping, 1t 15 possible to observe contractions of
the facial muscles when branches of the facial nerve are ap-
proached or stimulated The mcision begins_at the posterior. angle
of the sygoma and citends downward just i front of the tragus
of the car It continues behind the lobule of the ear backward over
the mastoid process Following a gentle curve, 1t continues_down-
ward and forward on the neck, parallel to and below the body of
the mandible By placing the downward himb of the mcision ex-
tremely close to the cartilage of the car instead of on the cheek, a
mimimal scar results This maision 1s recommended for all parotid
tumors, regardless of then location 1n the gland

B —The skin flaps are now elevated, exposing the entire super-
ficial surface of the gland The mcision on the cheek mcludes the
full thickness of skin down to the thin parotid fascia, that on the
neck extends through the platysma Strong upward traction on
the skin and firm downward pressure agamst the gland aids m
separating these tissues by sharp dissection

C —The upper third of the sternoclerdomastord muscle 15 €x-
posed and the great auricular nerve crossmg 1t and entering the
parotid gland 1s 1dentified and divided The lower pole of the
parotid gland 1s elevated The eaternal jugular vemn 1s 1dent:fied
and traced upward into the substance of the superficial portion
The cervical branch of the facial nerve 1s found lymg on the
anterior division of the posterior facial vemn After the cervical
branch 1s identified, 1t 1s traced back to the cervical-mandibular
division and then to the mamn trunk of the facial nerve An alter-
nate method 1s to expose the mam trunk of the facial nerve as 1t
leaves the stylomastoid foramen and to trace 1t outward (Plate 53)

D —Further exposure of the cervical-mandibular division of
the facial nerve It 1s traced backward to the mam trunk where
the mmportant temporozygomatic division 1s 1dentified

[Parotidectomy continued on page 198 ]
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Parotidectomy

E —~The paiotid tissue 15 dissected from the cartilage of the
car and the tympanic plate of the temporal bone, keeping the tem-
porozygomatic division of the facial nerve m view at all times
This division 15 traced upward and its peripheral branches are
protected and pieserved as the parotid tissue 1s divided

I —The supesficial portion of the parotid gland contamng the
tumor 15 now removed It 15 desirable to leave a cuff of parotid
tissue at the periphery if, by so domg, the tumor may be removed
with an area of normal surroundmg tissue Occasionally, 1t 1s nec-
essary to remove the entire superficial portion, including 1ts periph-
ery, m which mstance the parotid duct 1s encountered and 18
hgated and divided The wound 1s closed, using fine cotton or
catgut sutwes for the platysma m the neck and superficial fascia
‘on the face and mterrupted silk for the skmm A small Penrose tube
dram 15 mserted and a large pressuie dressig apphed

G —When the tumor mvolves the deep portion alone or both
superficial and deep portions, removal of the entire gland 1s neces-
sary The deep portion can be removed without mjury to the
facial nerve by ietracting the nerve upward and outward and
dissecting the parotid tissue from beneath 1t Adequate exposure
1s obtamed by retiacting the angle and 1amus of the mandible
The external carotid artery and its terminal branches, the mternal
maxillary and supeifiaal temporal arteries, are encountered The
superficial temporal arterv 1s ligated and occasionally 1t 1s neces-
sary to ligate the mternal maullary artery The mternal jugular
vem and mternal carotid artery aie close to the deep poition of
the gland but are usually not exposed Removal of this portion
15 facilitated by the assistant placing his finger in the posterior
pharyns and pushing 1t outward After 1t 1s removed, the mtact
facial nerve 1s dropped back mto 1ts usual position and the wound
closed as described above
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Alternate Method of Identifying Facial Nerve

In the preceding description of parotidectomy, the technic of
1solation of the facial neive by 1dentifyng sts cervical-mandibular
division and tracmg this back to the mam nerve trunk was illus-
trated Another entirely satisfactory technic consists of a direct
approach to the mam trunk of the nerve just distal to ts et from
the stylomastord foramen The surgeon should be conversant with
both methods, smce the location of the parotid tumor may at times
make one or the other preferable

A —The skin mcision for parotidectomy 1s made and the ante-
rior sk flap clevated, exposing the superficial portion of the pa-
rotd gland The superficial layer of the deep cervical fascia 1s
meised just posterior to the lower pole of the parotid and the
anterior margin of the sternoclerdomastord muscle 1s exposed_and
mobihized The sternocleidomastord 1s retracted posteriorly and
the parotid gland pulled forward, allowmg the postertor belly of
the digastric muscle to be 1dentified in 1ts location beneath the
tail of the parotid This muscle 1s also retracted posteriorly The
superior portion of the parotid 1s then dissected away from the
tragus of the ear, exposing the cartilage of the external auditory
canal The space between the external auditory canal and the
parotid 1s widened by blunt dissection

B —The posterior belly of the digastric muscle and the cartilage
of the external auditory canal form the essential landmarks for
identification of the facial nerve As the digastric 1s retracted pos-
teriorly, dissection 1s carred upward along 1ts antertor margin,
separating deep portions of the parotid from the muscle The
facial nerve bisects the angle formed by the cartilage of the exter-
nal auditory canal and the posterior belly of the digastric As this
angle 1s approached, the parotid gland 1s dissected forward with
care until the nerve 1s identified Once the nerve has been ex-
posed, dissection 1s carried forward immediately on its surface
and the superficial portion of the parotid gland removed n the
manner previously described
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Radical Parotidectomy for Carcinoma

When unmistakable pathologic proof 1s obtamed that a parotd
tumor 15 malignant, a radical 1emoval of the gland with sacnifice
of the facial nerve 1s frequently mdicated It 1s our feeling that
unless the cervical nodes are proved to contam tumor, by aspira-
tion or other form of biopsy, radical parotidectomy together with
a dissection of the jugular fossa 15 sufficient therapy, a neck dis-
section bemg performed at a later date, when mdicated

A —The masion 15 similar to that used for simple parotidec-
tomy, with the cervical portion extending farther forward on the
neck The posterior belly of the digastric muscle, the hypoglossal
and spmal accessory nerves, the mternal jugular vem, and the
external carotid artery are identified The eaternal carotid artery
15 higated and divided at the angle of the mandible The dissection
of the parotid gland begins at the posterior border of the submax-
illary gland and contimues backward and upward The gland 15
removed together with the lymph nodes and areolar tissue from
the mternal jugular vem and from the digastric and sternoclerdo-
mastord muscles, the dissection m the jugular fossa ertending to
the base of the skull The parotid gland 1s freed from the mastoid
process and the trunk of the facial nerve 1s identified and divided
as 1t leaves the stylomastoird foramen The deep portion extending
beneath the ramus of the mandible 1s removed m contmuity with
the remainder of the parotid tissue Should the tumor extend
widely mto the deep portion, 1t may be necessary to remove 2
part of or the entire ramus of the mandible

B —At the concluston of the operation, the entire parotid bed
has been cleared, with exposure of the masseter muscle, the angle
of the mandible, and the jugular fossa The sk flaps are approzr-
mated and a small Penrose dram mserted m the lower angle of
the wound

C —A fusion of the eyelids should be performed at the time of
or soon after sacrifice of the facial nerve, to prevent corneal ulcer-
ation Opposing areas of the lid margms near the mner and outer
canthr are denuded, using a fine scalpel and forceps A 2 X 4 mm
rectangular segment of tissue 1s eveised, mcludmg the hd margm
and the cilum Double-armed sutures of fine sitk are then used
to fuse the denuded areas, the sutures are brought out through
the skin of each Iid and tied over rubber tubmg
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1 Excision of the Submaxillary Gland

Excision of the submaxillary gland 1s performed for mxed
tumors and for multiple calculr associated with extensive chronic
mflammation The gland 1s also removed during radical neck dis-
sections for metastatic cancer n continuity with surrounding tissue

A —For simple excision, the mecision 1s made 4 cm. below-and
parallel to the body of the mandible, extending from the angle
of the mandible forward to beneath the chin It 1s deepened
through the skin and platysma

B —The sk flaps are dissected on a plane between the under-
surface of the platysma and the cervical fascia covermng the gland
The upper flap need not be dissected beyond the body of the
mandible The mandibular branch of the facial nerve must be iden-
tified and protected The anterior and posterior bellies of the
digastric muscle are clearly identified and the entire superﬁcml
surface of the gland exposed

C —Begmnimg at 1ts anterior border, the submaxillary gland
1s elevated from the mylohyoid muscle The free edge of this
muscle 1s retracted forward, eaposing the lingual vemns and the
hypoglossal nerve, lymg on the hyoglossus muscle By blunt dis-
section, the deep surface of the gland 1s freed and the submaxillary
duct (“Wharton’s duct”) and the lingual nerve lymg medial to 1t
are 1dentified The duct 1s higated and divided and the gland
freed backward, to its posterior border The external mamllaﬁry
artery 1s divided at the posterior border of the gland and agam
at the edge of the mandible

D —The submaxillary gland can now be removed completely
The divided ends of the external maxillary artery and the submax-
illary duct are shown here The hypoglossal and lingual nerves
have been preserved

The wound 1s closed by approsimating the platysma with
nterrupted fine sutures of cotton or catgut and by closmg the
skin after placing a small Penrose tube drain m the submaxillary

bed



The Thyroid and Parathyrold Glands

roid state as evidenced by a normal basal metabolic rate, normal
resting pulse, weight gain and disappearance of other signs and
svmptoms of thyroid toacty Lugols solution, 10 drops twice
daily 15 given the last 2 weeks of treatment for 1ts involuting effect
on the gland and the antithyroid drug is discontinued 1 week be
fore surgeny At surgery the aim should be to remove ¥ X of the
thyroid tlssue present.

Thyroiditis —Acute thyroiditis 15 seldom a surgieal problem
unless evidenc of suppuration appears Antibiotics supplemented
with cortisone have proved useful in control of the acute inflamma
tory process The rare case of acute purulent thyrofditls {s managed
by incision and dramage Surgery becomes mdicated i chronic
thyroiditis to relieve pressure symptoms or to rule out cancer as
a cause of the thyroid enlargement In Riedels struma, the gland
1s densely fixed to surrounding structures and senous complica
tions mcluding tetany and recurrent nerve palsy may occur fol
lowing attempts at total or subtotal removal It seems wiser to
remove merely the 1sthmus of the gland to releve constriction of
the trachea In Hashimolos disease a bilateral partial thyroidec
tomy miy be performed to alleviate pressure svmptoms Myx
edema is a frequent end result of chromic thyroiditis and must be
treated with thyroid extract.

Thyroid nodules —A common surgical problem 15 the manage
ment of the nodular thyroid There 15 abundant evidence that a
certain number of seemingly benign lumps palpable in the gland
will be found on removal to be cancer This Is particularly true of
the salitary nodule palpable on physical exnmmation. In large
colloid goiters, there is occasionally soms question of an associated
mass Treatment with desiceated thyroid and Lugols solution will
oftcn reduce the size of the gland, allowing more accurate palpa
tion There 1s @ particularly high incldence of cancer in thyrod
nodules discovered m children For this reason, every thyroid
mass m 1 child demands surgienl management In adults history
of a thyroid mass present for many years 1s no guarantee that can
cur s not present It 1s unlikely that cancer will be present in a

ceified adenoma in an elderly patient and clinical observation
may be justified m such a setng

Smece operation 15 advised beciase a Jump in the thvrold may
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CHAPTER ]2

The Thyroid
and Parathyroid Glands

As xnowLepGE of the physiology of the thyrod
and parathyroids has grown, surgical management of diseases of
these glands has become mcreasingly effective Accurate diagnosis
of disorders of thyroid function may be obtamed by stuches of the
basal metabolic rate, blood cholesterol, and protem-bound jodine,
and by calculation of the uptake and excretion of tracer doses of
radicactive 1odme Parathyroid function may be evaluated by
studies of serum calcium, phosphorus, and alkalme phosphatase,
and by urmary calcium and phosphate excretion Surgery on the
thyroid 1s mdicated for hyperthyroidism, some cases of thyroiditis,
thyroid nodules, and for cancer Parathyroid surgery 1s largely
limited to the excision of functioning parathyroid tumors

Hyperthyroidism —Therapeutic use of radioisotopes may 1n the
future supplant surgery in the management of hyperthyroidism
At present, however, 1t 1s our conviction that surgery 1s the treat-
ment of choice for this disease Radioiodme 1s admmistered only
where medical contraindications to surgery exist and m certamn
selected cases of recurrent hyperthyroidism We have been reluc-
tant to use radiorodine in young patients because of its possﬂ)]e
genetic effect as well as the possibility of carcinogenesis

Careful preparation of the hyperthyroid patient for surgery 15
essential for the safety and success of thyroidectomy Antithyroid
drugs (propylthiouracil, 200-600 mg per day, or tapazole, 20-40
mg per day) are admimistered unti] the patient reaches a cuthy-
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frequent enough to warmant routine total thyroidectomy as treat
ment for thyroid cancer Contralateral radical neck dissection is
reserved for those patients with clinical evidence of metastases to
the opposite sido of the neck from the primary tumor Routine
postoperative radiothernpy is not felt indicated for thyroid cancer
It 1¢ administered, however when gross tumor must be left in the
nech at operation and for moperable recurrences A small number
of thyroid cancers particularly those with a follicular and alveolar
component, show sufficient avidity for radioodine for the use of
this isotope in the treatment of recurrences and distant metastases

Hyperparathyroidism —The diagnosis of hyperpamthyroidism
must be constdered in the presence of urmary calculi and of
skeletal lesions in which demineralization of bone is prominent
Hyperparathyroldism also has been found associated with gastnc
or duodenal ulcers and with pancreatihs Once the diagnosis is
considered it may be confirmed or exwcluded by a number of
laboratory cwaminations The most important laboratory finding
18 an elevated serum calclum in the presence of normal serum
protems Low serum phosphate, hypercalcuria, and hyperphos
phatuna offer additional evidence Serum ealkaline phosphatnse
levels are elevated n the presence of skeletal lesions In the ocea
sional patlent with equivocal laboratory findings carefully per
formed balance studies are of great value

The usual cause of pnman hyperparathvroidisn is an adenoma
of one parathyroid gland Diffuse hvperplasia of the glands mul
tiple adenmomas and carcinoma are of rare occurrence A para
thyroid tumor 1s seldom palpable m the neck. Once the diagnosis
of primany hvperparathvroidism has been made the surgeon must
be prepared to search for the pamathvrold tumor in all its possible
locations \lost adenomas are discorered in the usual sites of pam
thyroid glinds on the posterior surface of the thyroid in the neck
Less commonly the tumor will be found m the supenor medias
tinum, between the trachea and esophagus behind the esophagus
or cven within the substance of the thvrod gland. It is mportant
to remember that parathvroid adenomas may be multiple an at
tempt should alwavs be made to identfy all four parthvroid
tlands In the instances of priman parathyroid hvperplasia three
hnds are totnlh removed with o partial removal of the fourth
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be cancer, simple enucleation of the lump or subtotal removal of
the mvolved thyroid lobe would seem to violate a basic principle
of cancer surgery, namely, block excision of the tumor with wide
margms of normal surrounding tissue It 1s our opmion that the
poor end results in the treatment of thyroid cancer may to some
degree be ascribed to madequate removal of the mass m the thy-
roid when 1t 1s first seen If the seemingly mnocuous lump 1s re-
moved by enucleation or a subtotal thyrordectomy, the excision
1s usually felt to be mcomplete, and further surgery becomes
necessary

The solitary lump m the thyroid should be treated by total
removal of the mvolved portion If the lump 1s found to be a can-
cer, local eradication of the tumor will then have a good chance of
bemg complete If multiple nodules are present, with mvolvement
of both portions of the gland, the surgeon must compromise Total
thyroidectomy, with resultant myxedema and occasionally hypo-
parathyroidism, cannot be recommended It 1s usually best to
perform a total lobectomy on the side mn which the firmest and
largest nodule 1s found A subtotal removal of the opposite portion
1s then performed Excised thyroid nodules should be examined
immediately by the pathologist and an attempt made to reach a
diagnosis before the operation 1s completed

Thyroid cancer —It 1s our behef that cancer of the thyroid
should be treated by total removal of the mvolved portion of the
gland and by an mpsilateral radical neck dissection If the patholo-
gist can make a diagnosis of cancer on immediate exammation of
an excised part of the thyroid, neck dissection may be carned
out without delay If a diagnosis cannot be made at once, further
surgery must be postponed until paraffin sections of the tissues are
studied In some mstances, the first evidence of thyroid cancer may
be an enlarged cervical lymph node which 1s biopsied and found
to contain metastatic carcinoma of thyroid origm A thyroid lobec-
tomy and radical neck dissection should then be performed on
the side of the mvolved node Total thyroidectomy 1s carried out
only 1n the case of cancer grossly nvolving both portions of the
gland or m the uncommon situation 1 which recurrent cancer
or a second primarv tumor appears 1n the remaming portion fol-
lowing unilateral removal The above occurrences have not seemed
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Surgical Anatomy of the Thyroid and Parathyroids

In this 1egion, the blood supply to the thyroid, the lymphatic
dramage, the position of the recurrent laryngeal nerves, and the
location of the parathyroid glands are of particular importance

A —The supernior thyroid artery usually arises as the first branch
of the external carotid just above the carotid bifurcation In its
course toward the superior pole of the thyroid, 1t les close to the
external bianch of the superior laiyngeal nerve and this nerve 1s
subject to damage when the artery 1s clamped high above the
gland The nferior thyroid artery usually auses from the thyro-
cervical trunk of the subclavian, ascends beneath the prevertebral
fascia mto the ncck, and crosses medially behind the carotid
sheath It then penetrates the prevertebral fascia to reach the
posterior surface of the thyroid gland The thyroid 1s dramed by
three pairs of vemns The superior vemn accompanies the superior
thyroid artery and empties mto the mternal jugular or common
facial vemn at the level of the carotid bifurcation The middle thy-
roild vem leaves the mudlateral aspect of the thyroid portion,
crosses the common carotid artery and joms the internal jugular
The mferior vem emerges from the lower pole of the gland and
descends to jom the mnommate vem Lymph dramage 1s most
commonly to the muddle and lower groups of jugular lymph nodes
There 15 also dramage to pretiacheal and prelaryngeal nodes from
the 1sthmus and medial portions of the gland

B —As the recurrent laryngeal nerves ascend from the medias-
tmum, thev come to lie m the tracheo-esophageal sulcus or some-
what lateral to this groove The nerves have a variable relation
to the mferior thyroid arteries and to the posterior surface of the
thyroid Each mav cross in front of or behind the artery, or may
pass between its branches At the level of the upper two or three
tracheal rings, cach nerve 15 closely applied to the posterior surface
of the thvroid and mav at times even penctrate the gland The
nerves commonly divide mto anterior and posterior branches be-
fore entermg the laryny Parathvroid glands may he anywhere m
the visceral compartment of the nech between the carotid bifurca-
tion and the superior mediastinum The supernior glands commonly
are found well posteriorlv on or near the capsule of the upper third
of the thvroid The mferior glands he less far posteniorly on the
lower poles close to major branches of the mmfernior thyrowd arters
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Thyroid Lobectomy

General endotracheal anesthesia 1s used The patient 1s posi-
tioned with a sandbag beneath his shoulders and the neck extended

A —A transverse collar macision 1s made through the sk and
platysma approximately 2 em above the sternoclavicular junction
Skin flaps are raised by sharp and blunt dissection to the leyel of
the cricord cartilage above and the sternoclavicular jomts below
The fascia in the midhne between the strap muscles 1s mcised and
a finger 1s mtroduced beneath the strap muscles on each side to
palpate the entire thyroid gland The anterior margm_ of the
sternoclerdomastord muscle 1s esposed and the strap muscles are
divided between straight clamps and retracted upward and down-
ward, exposing the mvolved lobe

B —The sternocleixdomastoid 1s retracted laterally and the lower
pole of the lobe 1s gently elevated The mferior and middle
thyroid vems are divided between clamps and hgated This allows
further elevation and medial rotation of the lobe

C —As the lobe 1s rotated, the mferior thyroid artery may be
identified coursing transversely to reach the undersurface of the
gland At this pomt, the recurrent laryngeal nerve must be 1dentr-
fied We believe that i1dentification and 1solation of the recurrent
nerve 1s as mmportant n surgery of the thyroid as identification of
the facial nerve 1s 1 parotid surgery The loose areolar tissue
behind the thyroid 1s gently divided as dissection proceeds pos-
teriorly and medially toward the tracheo-esophageal sulcus Metic-
ulous hemostasis 1s mamtamed, since 1dentification of the nerve 15
difficult m bloodstamed tissues The nerve 1s generally discovered
passing upward alongside the trachea at right angles to the m-
ferior thyroid artery On the right, the nerve tends to course more
obliquely just above the clavicle, while on the left, its course 1§
nearly vertical Careful dissection at this pomt will allow iden-
tification of the recurrent nerve as 1t passes upward and crosscs,
usually, beneath the artery

D —Once the nerve has been identified, the inferior thyrold
artery 15 divided and secured The lobe 1s rotated farther toward
the midline and dissection 1s carned upward along the course of
the nerve toward its entrance mto the laryns The nerve i kept
in view at all times As the thyroid lobe 15 dissected away from
the recurrent nerve, several small blood vessels are divided

[Thy roid lobe ctomy rontmued on pupge 211}



PLATE 57!

2 / Recurrent larynqcal



Thyroid Lobectomy

E —When the recurrent nerve has been cleared throughout 1ts
course from the level of the mferior thyroid artery to near its en-
trance m the laryns behind the cricothyroid articulation, the ves-
sels of the upper pole of the thyroid may be secured Eaposure
1s obtamed by dissection mn the avascular plane between the
trachea and the upper pole of the gland The lobe 1s gently
pulled downward as the vessels are secured so that clamps may be
placed above all thyroid tissue 1 the upper pole Loss of control
of the superior thyroid artery results in hemorrhage which may
be difficult to manage For this reason, the superior pole vessels
are generally secured with a 3-clamp technic or are ligated and
transfived mn continuity before division —

F —The lobe 1s then further elevated, freemg it from the
trachea by sharp dissection It 1s often quite intimately attached
to the trachea and cricoid cartilage by fibrous bands The isthmus
1s smmilarly elevated and 1s divided between clamps well beyond
the midlme If a pyramidal lobe 1s present, 1t 1s also removed
An 1mmediate pathologic exammation of the resection portion
should be obtamed at this pomnt, since this 1s the best opportunity
for performing a radical neck dissection if cancer 1s present

G —If the pathologist 1s unable to make an mmmedate diag-
nosis of cancer, the severed strap muscles are approxmmated with
several mattress sutures The muscles are also approvmmated m the
midhne A small dram 15 plated m the thyroid bed and brought
out between the strap muscles and sternocleidomastord

H —~The wound 1s closed by separate approumation of the
platysma and skm edges If a diagnosis of cancer 1s made before
the conclusion of the operation, the operative mcision 1s extended
(see Plate 72) and a radical neck dissection performed The only
difference between a radical neck dissection performed for thyroid
cancer and the operation described in Chapter 14 1s that 1n thyroid
cancer the prethvroid muscles on the mvolved side are removed m
addition to the sternoclerdomastord and omohyoid
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Subtotal Thyroidectomy

Fhis operation 1 performed for thyrotovicosis. Its aim s the
removal of LR of functioming thyrowd tissue The procedure may
occasionally be nsed for a multmodular gorter A total lobectomy
ts performed on the side contammg the most suspicious nodules,
followed by a subtotal removal of the opposite lobe General
endotracheal anesthesia s used and the patient positioned with the
shoulders celevated and the neck estended

A —=Exposure s similar to that obtained for thyroid lobectomy
However, the strap muscles on cach side are divided and retracted
to expose both obes of the thyroid gland

B —Startmg on one side, the meddle and then the mferior thy-
roid vemns are divided between clamps and secured The lobe 1s
clevated and rotated medially and the inferior thyroid artery ea-
posed The course of the recurrent laryngeal nerve beneath or over
the mferor thyroid artery 1s identified An attempt 1s made to
identify the parathyroid glands, 1-3 mm  globules of brownish tis-
suc on the posterior surface of the thyroid lobe or the adja-
cent loose areolar tissue

C —The superior pole of the lobe 1s 1solated and the superior
pole vessels divided and secured

D —A lme of mcision on the posterior surface of the lobe 1s
selected at a safe distance from the recurrent nerve and the para-
thyroids Paired clamps are placed on the thyroid capsule across
branches of the mferior thyroid artery along this lne and the
mcision started between the clamps The vessels are igated mdi-
vidually as they are divided

[Subtotal thyroidcctomy continued on page 218 ]
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Subtotal Thyroidectomy

IZ —After the mewsion has been carned through the capsule on
the postenior swiface of the lobe, damps are placed deeper mto
thviord tssue The masion s carred between the elamps toward
the ttachea The swgeon should wim to leave only a small nm
of thyroid tissue postentorly with its capsule Numerous small ves-
sels are grasped with hemostats as the lobe 1s mesed

F —The sthmus of the thyrod s elevated from the midhne of
the trachea by blunt dissection and 1 divided between clamps
The lobe s elevated and removal of the greater part anteriorly 1s
completed

G —Complete hemostasis 15 obtamed by placmg fine sutures
around the clamps on the thyroid remnant and by careful suture
of other small bleeding vessels Sutures are then placed to approv:-
mate the lateral cut edge to the medial edge of the thyroid capsule
to further msure hemostases

II =The same procedure 15 repeated on the opposite side If
a pyiamudal lobe 15 present, it s entirely removed At the con-
clusion of the operation, only a small posterior remnant of each
lobe 1emamns and the anterior tracheal wall 1s bare The wound
1s carcfully mspected for small bleedmng pomnts Drams are m-
serted m each thyroid bed, the stiap muscles are reapproumated
and the wound closed as n thyroid lobectomy
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Operation for Substernal Thyroid; Total Thyroidectomy

Orination 1or SussiiRNAL THYROID

A =The blood supply to the mtrathoracie thyroid comes from
above After division and retraction of the strap muscles, the supe-
rior pole vessels are secured m the usual manner The middle thy-
toid vem and the mfenor thyroid artery often can be 1dentified
and secured before the substernal mass 15 dehvered With gentle
upward traction on the upper pole, a finger 15 mtroduced along the
side of the gland down mto the mediastimum  The lower lobe
of the gland 15 ficed by gentle finger dissection By a combination
of traction from above and pressure from below, the mass 1s slowly
dehivered mto the neck

B —The lobe usually has a dumbbell configuration due to
constriction at the thoracic mlet As the wide lower pole 1s brought
upward, pressure on the trachea may cause respiratory distress
Mampulation 15 halted for a moment and then gently resumed
As the gland 1s elevated, the mferior thyroid vem comes mto view
and 1s secured When the entire lobe has been delivered, 1t 1s
handled n the usual manner (see Thyroid Lobectomy) The retro-
sternal cavity 1s usually obliterated by expansion of the lung

ToTAL THYROIDECTOMY

A —The procedure described for thyroid lobectomy 1s per-
formed on each side The entire 1sthmus and the pyramidal por-
tion, 1f present, are also removed During the procedure, search
1s made for the parathyroid glands Each parathyroid 1dentified
15 carefully dissected away from the thyroid and left m situ m the
retrothyroid region, preserving 1ts blood supply, if possible

B —At the conclusion of the procedure, the operative specimen
1s carefully mspected for parathyroid tissue Any small pink to
brown nodules, 4-6 cm 1n size, on the posterior capsule of the
gland are removed A small mncision 1s made m the belly of the
sternoclerdomastord muscle and the parathyroid tissue transplanted
mto this space The muscle 1s closed around the transplant with a
single suture The wound 1s dramed and closure 1s the same as
following subtotal thyroidectomy
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Excision of Parathyroid Adenoma; Anterior Mediastinotomy

FEACISION O PARATINROID ADENOMA

A =The masion 1s adentical to that for subtotal thyroidectomy,
the strap muscles hemg divided on both sides to provide wide
cyposure The plan of procedure should be orderly, with meticu-
lous hemostasis, i order to dentifv normal parathyroid glands as
well as the adenoma The night lobe of the thyroid has been
mobilized with division of the mferior and middle thyroid vems
and rotation of the gland toward the midline After normal supe-
rior and mferor parathvroid glands have been identified, the right
lobe 15 returned to its bed and the left lobe similarly mobilized
On the left side m this patient, a normal mferior parathyroid
15 dentified but the supenor gland cannot be seen However, a
branch of the superior thyroid arterv 1s seen extending downward

B —An anomalous branch of the superior or the mfertor thyroid
artery will often provide a clue to the location of the tumor The
vessel 15 traced downward and a 2 X 1 em adenoma 1s discovered
deep behmd the head of the left clavicle The adenoma 15 excised
after hgation of 1ts vascular pedicle and the wound closed as de-
scribed m Plate 57 Postoperatively, the patient may show signs
of mild or severe tetany requirmg treatment (see Chapter 4)

ANTERIOR MEDIASTINOTOMY

C —A vertical masion 1s extended from the cervical wound
downward over the midline of the sternum and curved outward
to the left or right through the second mtercostal space The me-
diastinal pleura 1s bluntly dissected away from the sternum and
a Lebsche sternal-sphtting kmfe used to divide the sternum m
Ime with the skin mcision As the mecision 1s carried outward m
the second interspace, the mternal mammary vessels, coursing
vertically about 1-2 ecm from the sternum, are secured

A Fmochietto retractor 1s used to obtamn wide exposure In
searching for parathyroid adenomas, thymic remnants may have
to be removed The underlying mnominate vems jommg to form
the superior vena cava are protected At the conclusion of medi-
astinal exploration, the sternum 1s repaired with mterrupted
sutures of no 28 steel wire passed through drill holes m the bone
If pneumothorax has occurred, a tube thoracostomy 1s perfonned
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CHAPTER ]3

Cervical Infections;

Lesions Primary in the Neck

ANATOMY OT 11HE FasciAL LAYERS AND SPACES

Unprrs1anpinG of the cervical fascia contributes
tn the safety of surgery of the neck Dissection along fascial planes
15 essentral to the success of many operations performed m this
region, and knowmg where these planes lie adds considerably
to the ease and security of the procedures In addition, famlianty
with the location and boundaries of the spaces formed by the
cervical fasaia leads to logical and effective approach to decp
cervical abscesses Infections of these spaces have agam become
frequent because of the emergence of stramns of antibiotic-resistant
bacteria The anatomy of the deep fascia of the neck, when first
studied, seems unnecessarily complicated and difficult, but when
viewed broadly and when thought of during each excursion mto
the neck, soon becomes easier to understand

Briefly, the deep cervical fascia consists of three Jayers the
superficial, the middle or pretracheal, and the posterior or preverte-
bral The superficial layer of the deep fascia arises from the spmnous
processes of the cervical vertebrae, sphits to surround the trapezius
muscle, then crosses and forms the roof of the posterior triangle
It surrounds the omohyoid and sternoclerdomastord muscles and
extends superhaally to the strap muscles across to the opposite
cervical region At the sternum, it sphts to form the parastema]
space of Burns, which contamns the sternal heads of the sterno-
cleiddomastoid muscle and a Iymph node Above, 1t 15 attached
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first to the hyold bone and then to the body of the mandible and
to the occipital and temporal bones The fascia forms the capsule
of the submaxillary and parotid glands being particularly dense
at the anterior margmn of the sternocleidomastoid muscle From
this region, it extends upward, enveloping the masseter and m
ternal pterygoid muscles and reaches the zygomate arch.

The middle layer also known as the pretracheal fascia, denves
from the anterior layer at the anterior border of the sternocleido-
mastoid muscle below the hyoid bone and crosses beneath the
strap muscles in front of the thyroid gland and trachea It 15 not
present above the hyoid bone Below the fascla 15 continued into
the mediastinum as it follows the undersurface of the strap muscles
bebind the sternum. It is attached to the posterior surfuce of the
manubnum at the Insertion of the sternothyrold muscle The
pretrachenl fascia together with the strap muscles thus form the
strong antenor covering of the visceral space In the region of the
carotld vessels laminse extend from the fascla to form the carotid
sheath which surrounds the common carotid artery the internal
jugular vein, and the vagus nerve The compartment formed by
this sheath may be an important route for mfection to pass from
the upper neck Into the mediastinum,

The posterior layer begins at the cervical spmes and extends
deep to the trapezius muscle where 1t 15 in contact with the an
terior laver At the posterior triangle it lies on the scalene muscles
and sends laminae to surround the brachial plexus Beneath the
stemocleirdomastoid muscle this fascla lies superficial to the
phrenic nerve and shields it from njury during radical dissection
n this aren The posterior fascial layer passes beneath the carotid
vessls and the corotid sheath and 15 attached to the transverse
processes It extends behmd the esophagus and crosses to the
opposite side in front of the bodies of the cervical vertebrme As
1t crosses 1n front of the vertebrae it 15 composed of two layers
an antenor laver known as the lar fascla and a postenior laver or
prevertebrl fascta A compartment s formed by these lavers
which extends from the base of the skull down through the pos
tenior mediastinum to the diaphragm Infection m the retropharyn

el space may spread to this deeper compartment and be trans
mitted into the posterior mediastmum
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Deep Cervical Fascia and Important Fascial Spaces

A =Note the thiee layers of the deep cervical fascia as they
appear m cross section below the hyoid bone The important space
shown here s that bounded by the pretiacheal and prevertebral
fascra, contammg, at this level, the thyroid gland, trachea, and
esophagus This compartment 1s known as the visceral space and
1s contimuous above with the parapharyngeal and retropharyngeal
spaces 1t must be emphasized that this single space, with different
names accordmg to ats level m the neck, 1s continuous from the
base of the shull to the bifurcation of the trachea It 1s one of the
pathways by which mfection may be carried from the neck to the
mediastmum

B —The parapharyngeal space hes lateral to the pharynx and
deep to the anterior layer of the deep cervical fascia It completely
encircles the pharyny Its outer wall 1s formed by the mandible, the
mternal pterygoid muscle, and the deep surface of the parotid
gland The space extends forward mto the submaxillary and sub-
Imgual areas Infection mvolving the tonsils, pharym, and teeth
may mvade this space rapidly

C —The submandibular space 1s the forward extension of the
parapharyngeal and submallary spaces Its roof is formed by the
mucous membrane of the floor of the mouth and its floor by the
antertor layer of the deep cervical fascia extending from the hyoid
bone to the mandible The mylohyoid muscle separates the space
mto two divisions In order to dramn this area adequately, 1t 1s nec-
essary to divide the mylohyoid muscle



PLATE 62

Pretracheal fasua

Superficial layer, middle layer

1

!

deep cervicel fasua, |
!

Carotid

/
Prevertebral fascia

deep layer
ar\ap aryngen ' Submandibular
Parotid space : space

Internal |

pterygoud muscle 455, Mylohymd muscle



8] Deep Cervical Abscesses

Drip Crrvican ABscrssrs

When the sulfonamides and the antibiotics were mtroduced,
nech mfection became mfrequent and not difficult to control In
the past few years, however, there has been a marked increase m
the number of serious neck mfections encountered, and the surg:
cal problems they present have returned these troublesome lesions
to their former importance The threat of asphyvia 1s always pres-
ent as the glottis becomes oceluded by edema or exudate Nutr-
tional and flmd balance problems caused by the nability to
swallow must be overcome and the presence of sepsis, at times
severe, requires careful supportive treatment Eatension of the
nfection into the mediastimum 1s an ever-present danger The
mstitution of properly timed and adequate surgical dramage re-
quires considerable judgment Cervical abscesses are usually the
result of infection mn the oropharym or nasopharyna, partlcu]ar]y
the tonsils They also may be dental m onigm secondary to dental
caries, apical abscesses, or extractions Trauma to the oropharynx
or esophagus, either external or meident to endoscopic examina-
tion, may result 1n abscess Less frequent causes are mfection m
the paranasal smuses or salivary glands

Retropharyngeal abscess —Abscess of the retropharyngeal space
occurs most frequently i mfants under 2 years but may be en-
countered m adults of any age The abscess occupies the space
between the posterior pharyngeal wall and the prevertebral layer
of the deep cervical fascia It 1s usually the result of lymphatic
extension of nasopharyngeal ifection but may be caused by trau-
matic perforation of the pharynx or esophagus As the abscess
ncreases 1 size, dyspnea develops and the child’s cry becomes
high-pitched and nasal Swallowing becomes mpossible, with
resulting dehydration and malnutrition Exammation reveals a
tender, fluctuant mass causing a forward bulge of the reddened,
edematous posterior pharvngeal wall In abscesses lower m the
retropharyngeal area and in the viscera] compartment, there may
be edema of the epiglottis and arytenoids Complications mclude
carotid sheath mvolvement, with internal jugular vemn thrombosis,
asprration pneumomtis, and severe respiratory obstruction

Luduig's angina —This severe infection of the submandibular



Deep Cervical Abscosses

and submaxillary spaces is most often secondary to dental disease
or extraction the lower molar teeth being the common offenders
An extensrve cellulitis commences 1 the space between the floor
of the mouth and the mylohyotd muscle The infection also m
volves the submaxllary area between the posterior border of the
mylohyoid and the submaxillary glnnd. Backward extension enters
the parapharyngeal space, while forward spread crosses the mid
line to mvade the opposite submaxillary area Chucally there 1s
a massive, brawny red, edematous, tender swellmg m the sub-
mental and submandibular reglon The mucous membrane of the
floor of the mouth 15 swollen and streaked with dirty exudate
while the tongue is tremendously enlarged and displaced upward,
almost filling the oral cavity Speech is often impossible and there
1s severe dyspnea and dysphagia The dvspnea may be so severe
that immediate tracheostomy 15 the most pressing requirement

Parapharyngeal abscess —An abscess in the parapharyngeal
space develops from acute pharvngitls acute tonsillitis periton-
sillar abscess, or dental canes and from backward extension of a
submandibular abscess Infections in this space arc particularly
dangerous because they may spread mto the retropharyngeal area
or the carotd sheath and down into the mediashmumm At times,
fascial pockets adjacent to the parapharyngeal space are involved
followmg dental infection The most mnportant of these spaces
are those around the masseter and internal pterygoid muscles The
most prominent symptom is trzsmus and this symptom {o a patrent
with sepsis should lead to a careful exammation of the neck. There
15 often a firm, tender swelling in the region of the parotd gland
and within the pharvnx there is bulging of the tonsil and lateral
pharyngeal wall

Superficial cervical abscess —Acute superficial cervical adenitis
1s the most common of all neck infections Frequently occurnng
m children, the acutely swollen lymph nodes follow middle ear
or nasopharvngenl infection At times despite antibiotic therapy
suppurition occurs with a resulting superficial red, tender fluc

funt mass below the angle of the jaw Incision and drainage at
the pownt of madmal fluctuation 1s indicated
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Drainage of Deep Cervical Abscesses

A —=Refropharyngeal abscess The patient 1s wrapped m a sheet
and placed with the head Jower than the trunk With the mouth
held open and the tongue drawn forward, the posterior pharyns 1s
mspected under good direct ight A suction apparatus must be
at hand An aspirating needle 1s mserted mto the softest area of the
abscess and when pus 15 obtamed, a longitudinal incision 15 made
at the pomt of aspiration No dram 1s necessary

B —Visceral space abscess External dramage of the visceral
and retropharyngeal spaces may be accomplished by an mcision
made along the anterior border of the sternocleirdomastoid muscle
The platvsma and superficial layer of the deep cervical fascia are
meised and the carotid sheath exposed The common carotid ar-
terv, mternal jugular vem, and vagus nerve are retracted laterally
The abscess cavitv 1s opened -vith a blunt hemostat and the open-
mg enlarged with the operator’s finger A Penrose tube dramn 1s
mserted mto the depth of the cavity and the wound 1s left open,
without suture

C —Parapharyngeal abscess The mcision 1s made m the sub-
masillary triangle below and parallel to the body of the mandible
The submauillarv gland 1s exposed and retracted upward A blunt
hemostat 1s now directed backward and medial to the mternal
ptervgoid muscle, entering the abscess cavity A Penrose tube dram
1s introduced mto the cavity and sutured nto place This ncision
or one placed directly on the undersurface of the mandible can
be used for the dramage of abscesses between the mandible and
mternal pteny goid muscle or those around the masseter muscle

D —Luduwig’s angina A prelimmary tracheostomy 1s often mndi-
cated before attempting dramage (see Chapter 4) The mcision
must be adequate and should extend from 2 cm m front of the
angle of the jaw parallel to and 4 ecm below the body of the man-
dible, extending to the midline below the chin The platysma and
superficial laver of the deep cervical fascia are mcised and the my-
lIohvoid and anterior bellv of the digastric muscle exposed These
two muscles are divided transversely i the same direction as the
skin 1ncision, the mvlohvoid bemg mcised from its free posterior
border to the midline of the neck, the digastric completely across
its anterior bellv The entire wound 1s packed loosely with gauze
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Excision of Tuberculous Lymphadenitis

Tubeiculosts of the cervical lymph nodes 15 no longer con-
sidered a locahzed form of the discase but rather part of a gen-
cralized mfection 1t 15 for this reason that eveision alone without
chemotherapy and bed rest, as formerly practiced, 1s not recom-
mended  Antimicrobial therapy for a mmmmum of 4 months, with
streptomyem or streptomycem and  para-ammosaheylic acid, to-
gether with rest and sanmitarium  supervision should precede sur-
gery Reaidual disease m the cervical lymph nodes followmg this
peniod of medical treatment should be excised Radical block
dissection 15 not mdicated, simple exaision of the cham of en-
larged lymph nodes 1s sufficient A persistent sinus following dram-
age of a tuberculous cervical abscess which does not heal under
streptomyem therapy also can be excised successfully

A —The posterior triangle of the neck 1s a frequent location
for tuberculous lymphadenitis Adequate esposure 1s required for
safe excrsion without mjury to the spmal accessory nerve or bra-
chial plesus The mcsion made through the skm and platysma
begms at the mastord process and continues downward along the
mid-portion of the sternoclerdomastoid muscle to a pomt 4 cm
above the clavicle Here 1t curves backward and continues parallel
to and above the clavicle to a pomt shightly back of the anterior
border of the trapezius muscle

B ~The skin flap 1s dissected back to the anteror border of the
trapezius, thus exposing the cham of enlarged lymph nodes lymg
m the posterior triangle The next step 1s the identification of the
spmal accessory nerve The nerve 1s best exposed at the pomt at
which 1t enters the deep surface of the anterior border of the
trapezius approsimately 4 cm above the clavicle It lies embedded
m fat beneath the superficial layer of the deep cervical fasca
Certamn 1dentification of the spmal accessory nerve 1s obtamed by
noting the sharp contraction of the trapezius when the nerve 1s
gently pmched with a hemostat

C —With 1dentification and protection of the 11th nerve, the
cham of lymph nodes lymg around 1t 1s dissected upward, the
branches of the transverse cervical arteries and vems bemg ligated
as encountered After the entire chamm of enlarged nodes 1s re-
moved usually up to the mastoid process, the mcision 1s closed and
a small Penrose dram placed mn the posterior angle of the wound

e
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Excision of Tuberevlous Lymphadenitis

Fubcicnlosas of the cavicil Tunph nodes s no longer con
sidered a localized form of the discase bt rather part of a gen-
crabizad mtcction T s for thes scason that (sasion alone without
chemotheripy and bed rost as fonmerb practiced, s not recom-
mendod Antucrobaal the raps for a mmimum of 1 months, with
stieptomvan or streptomyan and - para amimosalies e acid, to-
vother with tost and samitarnun supervision should precede sur-
very Resudund discase o the carvical lvmph nodes following this
period ol modica trcatment should be ovascd Radical block
dissection s not mdicatod ample exaston of the cham of en-
Lurged Ivmph nodes s safficient A persistent s followmg dram-
age of a tubercalons cenvical abscess which does not heal under
streptonmy an therapy also can be aaased successfully

\ —1he postertor tiangle of the neck s a frequent location
for tubercnlons Wmphademtis \dequate exposure 1 required for
sale evaston without mjury to the spmal accessory nerve or bra-
chal plexus The masion made through the <k and platysma
begms at the mastord process and continues downward along the
mid-portion of the sternoderidomastord muscle to a pomt 4 cm
above the davicdle Here it curves backward and contmues parallel
to and above the clavicle to a pomnt shghtly back of the anterior
border of the trapezius muscle

B —The <k flap 15 dissected back to the anterior border of the
trapezius, thus eyposmg the chamn of enlarged Iymph nodes lymg
m the posterior tiangle The next step 1s the 1dentification of the
spmal accessory nerve The nerve 1s best exposed at the pomt at
which 1t enters the deep surface of the anterior border of the
trapezius approsimately 4 em above the clavicle It lies embedded
m fat bencath the superficial layer of the deep cervical fascia
Certan 1dentification of the spmal accessory nerve 1s obtamed by
noting the sharp contraction of the trapezius when the nerve 18
gently pmched with a hemostat

C —With 1dentification and protection of the 1lth nerve, the
cham of lymph nodes lymg around it 1s dissected upward, the
branches of the transverse cervical arteries and vems bemg hgated
as encountered After the entire chamm of enlarged nodes 1s re-
moved usually up to the mastoid process, the mcision 1s closed and
a small Penrose dram placed m the posterior angle of the wound

—
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Lesions Primory In the Neck

major lvmph channels They are seen most frequently in the neck,
either n the upper third or the supraclaviculer reglon but may
also involve the mediastinum, chest wall or axilla They are tvpi
cally bulky soft, easily compressible, nontender masses A cystic
hygroma may undergo n rapid increase i size, with encroachment
on the upper respiratory passages necessitating a trachcostomy
Following upper respiratory infection, a serious infection may de
velop requiring incision and drafnage Attempts at eradication of
cystic hygromas by injection of sclerosing solutions have generally
falled surgical excision is the treatment of choice

Benign tumors —Among the benign tumors encountered in the
neck are hipomas, hemanglomas tumors of penipheral nerves and
carotld body tumors Schwannomas arising from nerve sheaths are
fairly common m the neck. They are most often found in the
brachial plexus, but also are associated with cranial nerves and
bmnches of the cervienl plexus Tumors of the enrotid body are
mre and are seldom diagnosed before surgical exposure They
should be suspected when a solitary mass 1s palpable over the
bifurcation of the common carotid artery The mass characterist
cally can be maoved laterally but not vertically in the neck. These
tumors are slow growing and may be presont for many years

Alalignant tumors —Any onc of the malignant lymphomas m
cluding Brill Symmers disease Hodgkins disease lymphosarcoma,
and reticulum cell sarcoma may appear in cervieal lymph nodes
Diagnosis is made by open biopsy These diseases may involve the
nech as part of a generalized process with widoly disseminated
tumor or may be present m one or two cervical nodes without
cvidence of disease elsewhere in the body In the latter instance
the successful erndiention of the tumor for many yenrs by carefully
phinned radiotherapy lends support to the theory that at lenst at
times these discases may have a unicentric origin similar to many
other forms of cancer Among other malignant tumors which may
arise m the neck are malignant neunnomas and rhabdomsosar
comas We have not been convineed of the validity of the so-called
pnmany branchiogenic ciremomas Most 6f the so-called branchio-
genic eneers f followed carcfully will be found to be metastatic

from small pnman lesions in the nasopharvny, base of the tongue
or (xtrnsic lanvny
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Lesions Primary in the Neck

[y s1ons Praatany in 1111 Niow

In addiion to diseases of the thyroud, parathyroid, and sahivary
glands there are a number of other congenstal lesions as well as
heman and malignant neoplasms which may arse 1n the nechk
Many of these lesions are m characteristic Tocations and present
such tvprcal phyaical findigs that dragnosis 1 simple Others pre-
sent difhicult diagnostic problems that may be solved only by
surgical exposure and microscopic exammation

Congemtal lesions —A study of the carly development of the
stiuctures of the neck fiom the branchial arches and pharyngeal
pouches ads munderstandmg some of the anomalies and vestigial
sttuctures which are seen Thyroglossal cysts and sinuses are the
most common  anomahies encountered  They are dertved from
vestiges of the thvioglossal duct connecting the primitive median
thvroid to 1ts pomt of ongm on the ventral wall of the pharym
The cysts mav appear at any pomt between the thyroid gland and
the foramen caccum at the base of the tongue, they are found
most often just below the hyoid bone Although typically a midhne
lesion, the cysts may be found m a lateral position They are
usually 2-4 em i diameter, nontender, round, cystic lesions

The carly development of the branchial arches and intervenng
clefts mav result n the formation of branclual cleft cysts, siuses,
or fistulas Branchial cleft cysts occur most frequently m the upper
half of the neck beneath the sternocleidomastoid muscle They
contam a thm, cloudy fluud which, when obtained on needle
asprration, confirms the diagnosis The presence of a cyst may
not be evident until it becomes infected, usually followmg an
upper respiratory infection Branchial fistulas and sinuses are seen
less frequently They are usually recogmzed by their external
openings m the sk of the neck along the anterior margm of the
Jower third of the sternocleidomastord muscle There 1s mntermit-
tent dramage from the external opening as well as evidence of
recurrent nfection along the course of the tract If an mternal
opening 1s present, it 1s usually discovered m the pharyny just
above the tonsil

Cystic hygromas are multilocular tumor-like lesions ongmating
from primitive lymphatic tissues and often communicating with



Lesions Primary in the Neck [235]

major lymph channels They are scen most frequently in the neck,
either In the upper third or the supraclavicular reglon, but may
also involve the mediastinum, chest wall, or axilla They are typ:
cally bulky soft, castly compressible nontender masses A cystic
hygroma may undergo a rapid increase in size with encroachment
on the upper respiratory passages necessitating a tracheostomy
Following upper respiratory infection, a serious infection may de
velop requiring meisfon and drunage Attempts at erndication of
cystic hygromas by mjection of sclerosing solutions have generally
fafled surgical excision is tho treatment of choice

Benlign tumors —Among the bemgn tumors encountered in the
neck are lipomas hemangiomas tumors of peripheral nerves and
carotid body tumors Schwannomas arising from nerve sheaths are
fairly common in the neck. They are most often found m the
brachial plexus but also are associated with cranial nerves and
branches of the cervical plexus Tumors of the carotid body are
rare and are seldom dingnosed before surgical exposure They
should be suspected when a solitary mass is palpable over the
bifurcation of the common carotid artery The mass charactensti-
cally can be moved laterally but not vertically in the neck. These
tumors are slow growing and may be present for many years

Malignant tumors —Any one of the malignant lymphomas fn
cluding Brill Symmeors disease Hodghins disease lymphosarcoma,
and reticulum cell sarcoma may appear in cervical lymph nodes
Diagnosis is made by open biopsy These diseases may involve the
neck as part of a pgeneralized process with widely duseminated
tumor or mav be present in one or two cervical nodes without
cvidence of disease elsewhere m the body In the latter mstance
the successful erndication of the tumor for many vears by carefully
planned mdiotherpy lends support to the theory that at least at
times these diseases may have a unicentric ongin similar to many
other forms of cancer Among other malignant tumors which may
arise m the neck arc mahgnant neurinomas and rhabdomyosar
comas We have not been convinced of the validity of the so-called
pnman branchiogenic carcinomas Most 6f the so-called bmnchio-
genic cancers if followed carefully will be found to be metastatic

from small priman lesions n the nasopharvnx, base of the tongue
or ixtnnsic hrvmy
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Excision of Thyroglossal Cyst

Surgical fwlures after treatment of thyroglossal duct cysts and
sinuses are usually due to failure to remove _the central_portion_of
the hvaid bone and the evtension of the tract into the base of the
tongue  The tract procecdmg cephalad irom_the_cyst_is_alwaysnti-
matcely related to the hyvoud, passing through 1t or immediately
above or below the bone This broad central section_of _the_bone
must be removed and the tract followed upward to sts termination
at the foramen caccum

A —The meson, § em i length, extends transversely over the
cyst parallel to the hvoid bone

B —Flaps of sk and platvsma are clevated, exposing the cyst
It mav lie above or below the superficial Jayer of the deep cervical
fascia occasionally 1t hes beneath the pretracheal fascia Then-
fCI_l\Or\Wpectc of the cyst are freed Superiorly, dissec-
tion proceeds cautiously so that the tract leading upward from
the cvst mav be 1dentified

C —Dissection 1s now carried to the broad central portion of the
hyvord bone The bone 15 drawn forward nto the wound and its
central portion freed of muscle msertions, using a scalpel or sharp
periosteal elevator

D —The hvoid bone 1s divided with a bone-cuthng foreeps on
each side of 1ts central part to which the cyst or its tract 1s attached

E —The assistant’s finger 15 placed m the patient’s mouth and
the midline of the base of the tongue 1s pushed forward toward the
operative field A core of muscle tissue of the tongue 1s excised
exactly in the midline, extending from the hyoid bone to the base
of the tongue, a surprnisingly short distance of about 25 cm The
specimen consisting of the cyst and the central part of the hyoid
bone attached to a core of midline tongue muscle 1s removed If
the pharynx 1s opened below the base of the tongue, 1t 15 closed
with a few fine chromic sutures

F —The mcision 1s closed by approximating the platysma and
the skin around a small_rubber dram placed at one angle of the
wound It 1s unnecessary to suture the divided hyoid bone or

tongue muscle

NoTe A thvroglossal duct sinus 1s removed 1 exactly the same manner
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Excision of Branchial Cleft Cyst

Branchial deft cvsts should be treated by total exesion In-
crsion and dranage of the avst s pstified only occasionally as a
temporary. measure suppuration Removal of the cyst from 1its
asual location heneath the upper end of the sternoclerdomastond
muscle should be a cuefully planned procedure, using general
endotiacheal anesthesie The spmal aceessory nerve 15 needlessly
damaged far too often durmg smgery for branchial cleft cysts This
nerve and other important structures around the cyst must be
identified and protected

A =The masion s made along the anterior border of the
sternoclerdomastord muscle and extends from the tip of the mastoid
process downward over the cyst to the middle third of the nech
The masion 1 deepened thiough the platysma, and shin flaps -
clidimg platysma are retiacted  The cyst hies beneath the upper
half of the sternodeidomastoid muscle and the fibers of this muscle
are stietched over its suiface The esternal jugular vem lies super-
ficial to the cyst and the greater auricular nerve may cross the
upper third of the cyst wall

B —The sternocleidomastord muscle 1s dissected from the super-
ficial surfaces of the cyst and retracted posteriorly The dissection
1s now carried close to the cyst wall and 15 best commenced at 1ts
lower angle In this region, the mternal jugular vem and the com-
mon carotid artery are identified and found to hie on the under-
surface of the cyst The common facial vem 1s closely adherent to
the anterior cyst wall All these structures are dissected free and
protected The posterior belly of the digastric muscle 1s now iden-
tified

C —The digastric muscle 15 freed from the deep anterior border
of the cyst and the spinal accessory nerve 1s identified lymg on
the undersurface of the upper third of the sternoclerdomastod
muscle In all cysts m this location, emphasis must be placed on
the mmportance of identifymg, 1solating, and protecting the spmﬂ]

accessory nerve

D —Followng removal of the cyst, the mcision 1s closed by
approsimating the platysma with fine cotton or chromic sutures A
omall Penrose dram 1s placed m the Jower angle of the wound and

the skin closed
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Excision of Branchial Cleft Cyst

Branchial dleft oysts should be treated by total exersion In-
asion and dramage of the avst s gustified only occasionally as
temporany measure m suppration Removal of the cyst from ats
nsual location beneath the upper end of the sternoclerdomastord
miscle should be a caretally planned procedure, usimg gcncra]
endotiacheal anesthesia “The spmal accessory nerve 15 needlessly
damaged far too often durmg singeny for branchial cleft cysts This
nenve and other important structures around the cyst must be
dentified and protected

\ =The masion gy made along the anterior border of the
sternoclerdomastoid muscle and extends from the tip of the mastoid
process downward over the cyst to the middle third of the neck
‘The masion v deepened thiongh the platysma, and sk flaps m-
cdudmg platssma we setiacted The eyst hes beneath the upper
half of the sternoderdomastord muscle and the fibers of this muscle
are stretehed over its swface The external jugular vem lies super-
haal to the cyst and the gicater auricular nerve may Cross the
upper thud of the ceyst wall

B —The sternocleidomastord musele 1s dissected from the super-
fictal surfaces of the cyst and retracted posteriorly The dissection
15 now carrted dose to the cyst wall and 1s best commenced at 1ts
lower angle In this region, the mteinal jugular vem and the com-
mon carotid artery are 1dentified and found to he on the under-
surface of the ¢yst The common facial vem 1s closely adherent to
the anterior cyst wall All these structures are dissected free and
protected The postenior belly of the digastric muscle 1s now iden-
tified

C —The digastiic muscle 1s freed from the deep anterior boider
of the cyst and the spmal accessory nerve 1s identified lymg on
the undersurface of the upper third of the sternocleidomastoid
muscle In all cysts m this location, emphasis must be p]accd on
the mmportance of 1dentifymg, 1solating, and protecting the spmal

accessoly nerve

D —Following removal of the cyst, the mcision 1s closed by
approumating the platysma with fine cotton o1 chromic sutuies A
small Penrose diam 1s placed m the lower angle of the wound and

the skin closed
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Excision of Branchial Cleft Sinus or Fistula

These anomalous tracts e mtmately associated with a number
ol unportant Laindmarks m the neck, medudimg the common carotid
artery and ats ifureation the mternal jugular vem, the vagus and
hy poglossal nerves, and the pharyngeal wall For this reason, wide
cyposure s mandatory, with postiv e identification and preservation
of related structures as dissection proceeds We prefer the longr-
tudmal mesion llustrated rather than the two transverse mcisions
proposed by others The tract mav be a complete fistula with both
an mternal and an external opening or a long smus with only an
external orifice Rarely, there 18 an opeming mto the pharym with
no external outlet

A —=The masion 1« made along the anterior border of the
sternocleidomastord muscle encireling the external opening, which
m this patient 1+ 2 em above the clavicle, and extends upward
to the mastoid process The skin flaps, ncluding platysma, are
raised and retracted

B ~The tract 15 dissected upward along the medial border of
the sternocleidomastord muscle In the mddle third of the neck,
it lies on the carotid sheath where 1t 1s anterior to the common
carotid artery and internal jugular vem

C —Above the carotid bifurcation, the tract hes superficial to
the hypoglossal nerve and deep to the posterior belly of the di-
gastric muscle It passes between the external and internal carotid
arteries toward the pharynx

D —The tract 1s divided at 1ts attachment to the pharynx If 2
fistula 15 present, the opening mto the pharyny 1s closed with 2
layer of fine chromic sutures renforced by iterrupted fine silk
The skin flaps are approammated with interrupted fine silk sutures
m the platysma and m the skin A small Penrose dramn 1s mserted
in the lower angle of the wound
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Excision of Cystic Hygroma

These congenital timor-like lesions are not simple cysts which
may be shelled out of the neck eastly They are multilocular strue-
tures with long finger-like projections which extend along fascial
planes, mhltrate: muscle bundles, and surround mportant struc-
tures  Surgical exersion of cystic hygromas 1s indicated for an m-
crease m size with encroachment on surroundimg structures, for
recuntent episodes of mfection, and for cosmetic reasons

A —Endotracheal ancsthesia must be used An elliptical incision
15 made over the cyst in Iine with natural skin creases The amount
of skm sacrificed 15 proportional to the size of the tumor

B —The cyst has a fairly well defined capsule Dissection 18
cariied m the extracapsular plane, and the superficial surface of
the mass completely exposed Many small vessels may be seen
entering the capsule These are divided and hgated

C —Deep finger-hke projections of the lesion extend along
fascial planes and often impmge on the carotid sheath These ex-
tensions of the tumor are carefully dissected free For adequate
exposure, the edge of the sternocleidomastoid 1s freed, the carotid
sheath opened, and its contents identified The spmnal accessory
nerve also must be exposed and protected during this deep dissec-
tion At times, 1t 15 difficult or impossible to remove the entire
lesion Some of the deep extensions may be severed and secured
with transfixion sutures

D —Followmg removal of the mass, a small Penrose dram 1
placed m the lower portion of the wound The platysma and skin
are approximated separately and a pressure dressing applied
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4] Excision of Carotid Body Tumor

Carotid body tumors arc intimately adherent to the carotid
bifurcation, and surgical extirpation 1s frequently difficult The
tumors are often cxtremely vascular and hemorrhage may become
a major problem Adequate exposure during operation 1s essential
Contiollmg tapes should be placed around the common, external,
and mternal carotid arteries before removal of the tumor 1s at-
tempted Because of the Ingh mortality or permanent disability
meident to higation of the common or mternal carotid arteries (see
Chapter 4) these vessels should not be sacrificed under any cir-
cumstances It 1s preferable to leave some tumor m situ, particularly
smce most of these neoplasms are bemgn

A —An oblique macision 1s made along the anteror border of
the sternocleidomastoid muscle Dissection 1s carried through the
platysma and superficial layer of the deep cervical fasca The
sternoclerdomastoid 1s retracted laterally, the common facial vem
divided, the carotid sheath entered, and the mternal jugular vemn
rettacted When the tumor 1s recogmzed lymg within the fork of
the carotid artery, both prouimal and distal control of the vessels
must be obtamed Umbihcal tapes are placed around the com-
mon, external, and mternal carotid arteries but are not tightened
If necessary, the skm mecision may be extended for adequate ex-
posure The vagus and hypoglossal nerves are 1dentified and pro-
tected

B —Dissection 1s commenced at the lower edge of the tumor
immediately on the adventitia of the common carotid If the opera-
tor continues close to the wall of the vessel, a good cleavage plane
1s usually obtamed between the vessel and the tumor The tumor
1s retracted upward and gently freed from the carotid bifurcation
by sharp and blunt dissection At times, removal of the mass 18
facilitated by division of the external carotid between ligatures
placed close to 1ts origm (inset)

C —Dissection contmues upward on the wall of the mternal
carotid artery until the tumor has been completely freed If the
lumen of the artery 1s madvertently entered, control of hemorrhage
1s obtamed by tightening the tapes pronimally and distally and re-
parmng the laceration as rapidly as possible with fine artenal silk
Following removal of the tumor, a small Penrose dram 15 placed
the wound and closure of the fascia, platysma, and skin performc’d
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14] Excision of Carotid Body Tumor

Carotid body tumors are mumately adherent to the carotid
bifurcation, and surgical extirpation s {requently difficult The
tumors are often extremely vascular and hemorrhage may become
a major problem Adequate eaposure during operation 1s essential
Contiolling tapes should be placed around the common, eaternal,
and mternal carotid arteries before removal of the tumor s at-
tempted Because of the high mortality or permanent disability
meident to higation of the common or internal carotid arteries (see
Chapter 4). these vessels should not be sacrificed under any cir-
cumstances It 1s preferable to leave some tumor 1n situ, particularly
smee most of these neoplasms are benign

A —An obhque mcision 15 made along the anterior border of
the sternocleidomastoid muscle Dissection 1s carried through the
platysma and superficial layer of the deep cervical fascia The
steinoclerdomastoid 1s retracted laterally, the common facial vemn
divided, the carotid sheath entered, and the nternal jugular vem
retracted When the tumor 1s recognized lymg withm the fork of
the carotid artery, both proxmmal and distal control of the vessels
must be obtamed Umbilical tapes are placed around the com-
mon, external, and mternal carotid arteries but are not tlghtened
If necessary, the skin mecision may be extended for adequate ex-
posure The vagus and hypoglossal nerves are 1dentified and pro-
tected

B —Dissection 1s commenced at the lower edge of the tumor
mmmediately on the adventitia of the common carot:id If the opera-
tor contimues close to the wall of the vessel, a good cleavage plane
1s usually obtamed between the vessel and the tumor The tumor
1s retracted upward and gently freed from the carotid bifurcation
by sharp and blunt dissection At times, removal of the mass 15
facilitated by division of the external carotid between lhigatures
placed close to its origin (mset)

C —Dissection continues upward on the wall of the mternal
carotid artery until the tumor has been completely freed If the
lumen of the artery 1s madvertently entered, control of hemorrhage
1s obtamed by tightening the tapes proumally and distally and re-
pairmg the laceration as rapadly as possible with fine arterial silk
Following removal of the tumor, a small Penrose dram 15 placed m
the wound and closure of the fasaa, platysma, and skm performed



Radical Neck Dissection [247]

which are selected and adhered to In the standard radical neck
dissection, the superior boundary of the excision is the body of
tho mandible the lower one third of the parothd gland, the roof
of the jugular fossa, and the mastord process The posterior bound
any is the antenor border of the tmpezius muscle, and the clavicle
forms the inferior limit of the dissection Anterforly the fleld in
cludes the entire submental space above the hyoid bone and then
follows the midlme of the neck to the sternal notch Deeply the
excision extends to the scalene erector spinae and levator scap-
ulas muscles and above to the mylohvoid muscle The block of
tissue removed from the quadrilateral space outlined contains the
major lymphatic channels and Iyroph nodes of the neck, the in
temal jugular vein the spinal accessory nerve the submaxillary
and a portion of the parotid salivary glands Also included are
the sternocleidomastoid and omohvoild muscles and often the
posterior belly of the digastric and the stylohvoid muscles The
dissection always proceeds from the penphery of the field and
never from its center thus avoiding incision of cancer-containing
tissue If the scar of a previous biopsv is present, it should be
encompassed by the incision of the neck dissection and should
not be crossed Hemostasis should be complete and the hgation
of large vessels certain. Small vessels may be coagulated or ligated
with fine cotton or catgut Nonabsorbable sutures should be used
for large arteries

Special care should be taken in the dissection of certain areas
of the field where recurrences have been noted The lymphatic
pocket beneath and postenor to the upper one third of the
sternocleldomastoid muscle is frequently 1nadequately cleared.
This mass of fatty tissue, containing lymphatic channels and lymph
nodes need not be entered if care 15 taken to keep the plane of
dissection beneath the fascia coverng the levator angulae scapula
and erector spinae muscles These muscles should lie bared of
all fascia at the close of the dissection The digastric pocket which
lies beneath the mandible and between the posterior belly of the
digastric muscle and the pharngeal wall is another critical area
in the dissection. Removal of the posterior bells of the digastne
muscle and the stylohvoid muscle 15 an aid in making possible a
cler dissection of this area If gross tumor 1s present, 1t 1s ad



CHAPTER ,4

Radical Neck Dissection;
Combined Operations

RaprcaL Neck pissecrion s an effective tumor
operation which provides the best chance for the eradication of
metastatic cervical node cancer arismg n malignant lesions of the
head and neck The success of this operation 1s based on the fact
that metastases from cancers of the head and neck spread through
lymphatic channels and not by way of the blood stream Typ:-
cally, metastases develop m the cervical nodes near the primary
site of the tumor and then progressively mvade adjacent nodes,
later to extend to the mfraclavicular region and the thoracic or
nght lymphatic ducts The disease remans localized i the neck
for long periods, distant dissemiation occurring late or not at all

To be successful, a radical neck dissection should be performed

m a logical, orderly, and meticulous manner The procedure must
be planned so that the cancer field will not be crossed or tumor
entered at any time A knowledge of the anatomy of the neck
and the location and distribution of the cervical lymph nodes and
lymphatic channels 15 essentral The operator should be famihar
with the courses of the hypoglossal, vagus, phrenic, glossopharyn-
_geal, and facial nerves, as well as those of the carotid and trans-
verse cervical arteries and the mternal jugular and common facial
vems Strict attention to fascial planes must be observed to achieve
an en bloc dissection while preserving essential structures The
operation 1s designed to remove all the lymphatic, areolar, and
muscular tissue m an arbitranly fixed field, the boundaries of
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Radical Neck Dissection

careful search fails to reveal the primary tumor a neck dissection
is performed and the patient re-exmmmned at regular mtervals
untfl the primary tumor is discovered There is little evidence to
support the theory of branchiogenic carcmoma ansing primarily
in the nech.

We do not advocate the so-called “prophylactic neck dissec-
ton,” that 13, a neck dissection performed without evidence of
cervical node metnstases when the neck is not entered for treat
ment of the primary lesion It 13 felt that if the patent is care
fully followed after treatment of his primary lesion, the cervical
node metastasis can be controlled adequately when and ff it ap-
pears Those who advocate “prophylactic neck dissection” cannot
be criticized, provided they devise and follow rational indications
for the operation It does not seem logical to perform a peck dis
section for all cancers of the head and neck, smce the likelithood
of many of these lesions metastastzing (1e low grade cancer of
the lip) 1 quite remote

Coniraindications to radical neck dissection —It 15 as difficult to
define the limits of surgery m this region as it is m many other
flelds of tumor therapy Considerable judgment based on past ex
pentence on the part of the surgeon is often necessary m determun-
mg whether a grven case lles withm the realm of operability
Certamly a primary leston which cannot be controlled, and spread
of tumor below the clavicles constitute definite contraindications
to surgery Evidence of mvasion of the base of the skull or pene
tration of the prevertebral fascin also generally rules out advisa
bility of neck dissection. Fxtensive involvement of the skin of the
teck by tumor usually indicates curability despite radical at
tempts at excision Invasion of the common or internal carotid
arterles is often considered a cntenion of inoperability However
this situation 13 {-requentlv not cvident untl a neck dissection is
half completed. The surgeon must then decide whether to accept
the nsh of excision of the cnrotid artery (see Chapter 4) or to
leave a cuff of tumor on the vessel A neck dissection is not indi
cated m such radiosensitive lesions as lymphosarcoma or metas
tses from certnin nasophanyngeal cancers

Modtfications and cxtensions of radical neck dissection —The
standard operation described in this chapter is frequently modi
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visable to Iigate and divide the external carotid artery and remove
it and its branches m continuity with the contents of the pocket
Fmally, recurrences take place m the lower one third of the
parotid gland These can be avoided if the lme of dissection 1s
carried across the tail of the parotid, removing the lower 3 cm of
the gland with 1ts contamned lymph nodes

Indications for radical neck dissection —The major mdication
for radical neck dissection 1s the presence of cervical node metas-
tasis from a cancer of the head and neck which 1s controlled or
which has a reasonable chance of bemg controlled Often, when 2
known primary cancer and a firm, enlarged cervical node are
present, the diagnosis of cervical metastasis 1s evident and no
histologic proof of metastatic cancer need be obtamed before
proceedmg with a neck dissection At times, an aspiration biopsy
1s mdicated to establish the diagnosis before proceeding with
surgery (see Chapter 2) Occasionally, with the primary cancer
known to be controlled for a long period, a shghtly enlarged node
should be excised and a frozen section diagnosis obtamed before
neck dissection

A second mdication for radical neck dissection 1s when the
mandible must be divided for access to the primary lesion (1€,
base of tongue) or resected with the primary lesion (1e, gum)
As emphasized by Hayes Martin, division or resection of the
mandible necessitates entering the upper cervical region Since the
surgical field extends imnto the neck, this moment 1s the propr-
tious time to proceed with a neck dissection If the operation 1§
deferred and necessitated by future developments, 1t will be more
difficult and less effective because of scarrmng and obliteration of
normal fascial planes m the neck This same prmciple of neck
dissection at the time of treatment of the primary tumor 1s apphed
to treatment of cancer of the thyroid, extrmsic laryns, and hypo-
pharyns, smce excision of these tumors also mvolves openmng
cervical planes

A third mdication for the operation 1s the presence of meta-
static epidermoid cancer in the upper neck with no evident pri-
mary lesion Experience has demonstrated that mm most mst(mccjs
an occult primary lesion 1s present, usually n or around Waldeyer’s

ning, and that 1t will become evident some time mn the future If



Combined Operations

lymph node metastases The opertion Is generally staged, one
side of the neck being opernted on at a time In some situations
however as when a large portion of the mandible is to be re
sected or a larnyngectomy 13 to be performed, it 1s technically
casier and better cancer therapy to perform a one-stage bilateral
neck dissection m continuity with excision of the primary lesion
Ve have done this on a number of occasions without mortality
Fear of completelv blocking the venous return from the brain by
this extensive removal of vascular channels is unwarranted Ade-
quate venous return is provided bv the large vertebral venous
system However when a simultaneous bilatern] neck dissection
or a second neck dissection 15 performed, a prophylactic trache-
astomy is g good safety measure since the lvmphedema so com
mon in the face after bilaternl dissection may also tempornrily
fmvolve the larynx (see Chapter 4)

CoNvBINED OPERATIONS

When the cancer 1n its primary site fs treated surgically and
a neck dissection is mmdicated, the two procedures are usually done
smmultanecusly Thus many ntra-oral cancers as well as Iesions
of the hvpopharvny, larvix, parotid, thvroid and cervical esopha
gus may be removed in one stage with a radrcal nech dissection
In the ease of intrn-oml cancer the mandible mav or may not be
resected with the primary lesion and neck contents, depending on
whether # 1s nvolved by the tumor (see Chapters 8 and 10) It
s generally possible to perform the combwed removal of the
prman lesion and the neck contents in continwty this fs of
theorctical value in cancer surgery At tmes howeiver as in lesions
of the base of the tongue an m-continuity excision is not readuly
feasible and the primany tumor and cervicnl nodes are removed
separately although at the same stage

Patients with tand opcrations of the magnitude of those de
scribed o ths choapter extremely wdll if the principles of care
descnibed in Chapters 3 and 4 are followed The small number of
operative deaths that occur are generally due to coetistent heart
disease or cerebrul vascular accidents

[Technic of radical nech di wction 0 page 254 ]
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fied to meet the many vanations m which metastatic cervical cancer
may occur While the platysma muscle 15 generally left attached
to the sk flaps with complete safety, the skin should be dis-
sected away from the platysma whenever metastatic nodes lie
immedhately beneath this muscle or are attached to it Wide areas
of skin also are sacrificed if tumor mpinges close to the skin
Any of the nerves encountered m the course of a neck dissection
may be excised safely if mvolved by metastatic cancer (see Chap-
ter 4, Nerve Injury) The field of the block excision 1s widened at
times to encompass metastatic disease with a safe margn of normal
tissue Thus, when there 1s extensive disease n the posterior tn-
angle of the neck, the lateral portion of the dissection 1s com-
menced far posteriorly mstead of at the border of the trapezius
When nodes m the submandibular region are attached to the
periosteum of the mandible, the-surgeon should not hesitate to
remove a longitudnal segment of the mandible with a bone saw
n continutty with the neck contents On rare occasions, one may
be justified m extending dissection mto the mediastmum to clear
safely disease n the lower neck )

Various partial or mcomplete neck dissections have been prO’:
posed m the past These mclude so-called “upper neck dissections,
supraomohyoid dissections, and procedures m which the internal
jugular vem or the spmal accessory nerve 1s preserved We are
generally opposed to these operations because a field potentially
contaming cancer 1s entered and cut across, and because a later
more complete neck dissection 1s Likely to be difficult and mef-
fective m the scarred field In those situations i which the pri-
mary lesion 1s m the midline of the lip or floor of the mouth, a
complete neck dissection 1s performed on the side with chmcally
evident metastases, and only the submaxillary and digastric areas
entered and cleared of their contents on the opposite side Should
microscopic exammation of the Iimited tissue removed from this
side show metastatic cancer, a radical neck dissection should be
performed Whenever cancer 1s found i the tissues of a hmited
neck dissection, eaperience has shown that a complete radical
dissection 1s indicated

Bilateral radical neck dissection —Complete neck dissection 1s
not mfrequent]y required on each side of the neck for bilateral
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kmph node metastnses The operntion is generally staged one
side of the neck being operuted on at a time In some situations
howerer as when a large portion of the mandible 15 to be re
sected or a lanmgectomy 1s to be performed it is technically
ewter and better cancer therapy to perform a one stage bilateral
neck dissection 1 continuity with excision of the priman lesion
We have done this on a number of occasions without mortality
Fear of completely blocking the venous return from the brain by
this extensive removal of vascular channels 13 unwarranted Ade-
quate venous return is provided by the large vertebral venous
svitem However when a smultancous bilateral neck dissection
or a second neck dissection 15 peformed a prophylactic tmche
ostomy s a good safety measure smcee the lymphedema so com-
mon n the face after bilateral dissection may also temporanly
involve the larynx (sce Chapter 4)

ConiBIneD OPERATIONS

When the cancer in 1ts prmany sitc is treated surgically and
a neck dissection is indicated, the two procedures arce usually done
:n'nu]mncously Thus many mtra-oral cancers as well ns lesions
of the hvpopharynx, larynx, parotid, thyroid, and cervical esopha
gus may be removed in one stage with a radical nech dissection
In the case of intm-oral cancer the mandible may or may not be
resected with the pnman lesion and neck contents, dcpendmg on
whether # 15 nvolved by the tumor (sec Chapters 8 and 10) It
is generally possible to perform the combmed removal of the
priman lesion and the neck contents m continuity this 1s of
theoretical value in cancer surgern At times, however as in lesions
of the base of the tongue an in-continuity excision is not readih
feasible and the priman tumor and cervical nodes are removed
separately although at the same stage

Patlents with tand operations of the magnrtude of those de-
seribed in ths chapter extremely well if the principles of care
described in Chapters 3 and 4 are followed The small number of
operative deaths that occur are generally due to coexistent heart
discase or cerebral v wcular aceidents

[Techrue of radical neck i sectron on page 254 1
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Anatomy of the Cervical Lymphatics

Both superficial and deep groups of lymph nodes connected by
a complex system of lymphatic vessels drain the head and neck
The lymphatic collecting systems termmate n the nght and left
Jugular trunks which empty mto the thoracic and night lymphatc
ducts or may empty independently mto the subclavian vems

kThere 15 no direct connection between the cervical and mediastinal

lymphatics

Various classifications of sigle cervical nodes and chams of
nodes are to be found For chnical purposes, the nodes may be
divided mto a number of regional groups The submental nodes
he within the triangular space formed by the anterior bellies of
the digastric muscle and the hyoid bone They receive lymphatics
from the lower hip and anterior floor of the mouth The submandib-
ular nodes form an mmportant group lymg within the digastric
triangle close around the submaxillary salivary gland They dramn
the face and the major portion of the oral cavity Parotid nodes
mclude a group lymg around and within the parotid salvary gland
These nodes drain the scalp, ear, and a portion of the face as well
as the parotid gland itself Postauricular nodes over the ongm of
the sternoclerdomastoild muscle also drain the ear and scalp

The most important deep cervical lymph nodes he m close
relationship to the mternal jugular vemn and may arbitranly be
divided mto upper, middle, and lower groups of jugular nodes A
node m the upper jugular group known as the subdigastric node
1s often the primary site of dramage from the tonsi, pharyngeal
wall, and base of the tongue A group of both superficial and deep
nodes m the posterior triangle of the neck lie m close proammity to
the spmal accessory nerve and also around the external jugular
vem and m the supraclavicular region They may be grouped to-
gether for chinical purposes as the accessory chamn or the posterior
triangle nodes

Small nodes of mmportance m dealing with the thyrod and
larynx lie near the midline of the neck anteriorly and are known
as prelaryngeal and pretracheal nodes
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Radical Neck Dissection

A —Endotracheal anesthesia 15 used The patient 1s placed on
the operating table with his head m moderate estension and ro-
tated away from the operator The Y-shaped mcision allows satss-
factory esposure and 1s the one we generally prefer A curved
upper mcision 1s carried from the mastoid process to the midpomt
of the chm, the mid-portion of the mecision 1s about 3 em_below
the mnferior horder of the mandible A veitical extension 1s carried
from the mid-portion of this mcision down the lateral aspect of
the neck and crosses the center of the clavicle a distance of 3 cm
The trifurcate meision (mnset) gives equally satisfactory exposure,
however, an additional mtersection 1s formed with the possibihity
of necrosis at the angles

B ~The upper curved meision 1s made through the skm and
platysma As the upper skin flap 15 retracted, the ramus margmahs
mandibulae of the facial nerve 1s identified lymng on the deep
fascia It 1s most easily found at the pomt where 1t crosses the
facial vessels just below the edge of the mandible If no gross
cancer 1s present along 1ts course, the nerve 1s preserved by re-
flectmng 1t upward with the flap of skin and platysma The flap 15
dissected a distance of 2 cm above the inferior border of the
mandible

C —The vertical portion of the mcision 1s made and flaps of
skin and platysma are reflected anteriorly and posteriorly to ey
pose the entire lateral region of the neck and the clavicle below
The anterior flap 1s raised until the anterior midhne of the neck
15 reached  Posteriorly, the platysma thins out and disappears,
and fibers of the upper portion of the sternoclerdomastoid muscle
are attached to the skin Dissection 1s continued just beneath the
skin until the anterior margm of the trapezius muscle 1s e\posed
As the flaps are raised, branches of the anterior and external jug-
ular vems are severed, the vems themselves bemng left mn situ to
be removed with the block excision

[Radical neck disscction continued on page 256 ]
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Radical Neck Dissection

A —Endotiacheal anesthesia 1s used The patient 1s placed on
the operating table with his head m moderate extension and ro-
tated away from the operator The Y-shaped meision allows satis-
factory exposure and 1s the one we generally prefer A curved
upper mcision 1s carried from the mastoid process to the midpomt
of the chin, the mid-portion of the incision 1s about 3 em_below
the inferior border of the mandible A vertical extension 1s carried
from the mid-portion of this mcision down the lateral aspect of
the neck and crosses the center of the clavicle a distance of 3 cm
The trifurcate meision (nset) gives equally satisfactory exposure,
however, an additional mtersection 1s formed with the possibility
of necrosis at the angles

B —The upper curved ncision 1s made through the skin and
platysma As the upper sk flap 1s retracted, the ramus margmalis
mandibulae of the facial nerve 1s identified lymg on_the deep
fascia It 1s most easily found at the pomt where 1t crosses the
facial vessels just below the edge of the mandible If no gross
cancer 1s present along 1ts course, the nerve 1s preserved by re-
flecting 1t upward with the flap of skin and platysma The flap 1s
dissected a distance of 2 em above the mferior border of the
mandible

C —The vertical portion of the mcision 1s made and flaps of
skin and platysma are reflected anteriorly and posteriorly to ex-
pose the entire lateral region of the neck and the clavicle below
The anterior flap 1s raised until the anterior midhne of the neck
1s reached Posteriorly, the platysma thins out and disappears,
and fibers of the upper portion of the sternoclerdomastord muscle
are attached to the skin Dissection 1s continued just beneath the
skin unti] the anterior margm of the trapezius muscle 15 exposcd
As the flaps are raised, branches of the anterior and external jug-
ular vems are severcd, the vems themselves bemg left in situ to
be removed with the block excision

[Radical neck disscction continued on page 256 ]
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Radical Neck Dissection

D —Block dissection of the deep structures of the neck 1s now
commenced The sternal and clavicular attachments of the ster-
nocleidomastoid muscle are severed at a pomt 1 cm above the
clavicle, care bemg taken to protect the underlyng carotid sheath
Dissection 1s then carried posteriorly along the clavicle by mcising
the superficial layer of the deep fascia The external jugular vem
1s exposed and divided near the midpoint of this mcision Later-
ally, the omohyoid muscle 1s encountered and 1s severed just above
its scapular attachment where 1t meets the anterior edge of the
trapezius muscle This pomt 1s the posterior corner of the block
dissection

E —The carotid sheath 1s entered about 1 em above the clavi-
cle The mternal jugular vemn 1s 1solated at this pomt by careful
blunt dissection The vein 1s divided between Ligatures, care bemg
taken to avoid njury to the vagus nerve, which les immmediately
adjacent to 1ts posteromedial surface After division of the vem,
its lower end 1s additionally secured with a transfixion suture The
thoracic duct often may be identified just lateral and inferior to
the pomt of division of the jugular vemn on the left side of the
neck

F —The common carotid artery and vagus nerve are identified
withm the carotid sheath The anterior portion of the sheath 1s
elevated a short distance Dissection 1s once agam carried laterally
through the fatty areolar tissue of this deep plane to outlne the
lower hmits of the block excision As dissection proceeds from the
carotid artery outward, three important structures are encountered
The thyrocervical artery trunk or its transverse cervical branch
must be divided and ligated just lateral to the carotid sheath The
phrenic nerve (and occasionally an accessory phrenic nerve) 1§
noted coursing downward m an oblique direction from the poste-
rior toward the anterior edge of the scalenus anterior muscle and
15 preserved Near the outer third of the clavicle, the brachial
plexus 1s seen m the same plane as the scalene muscles The fatty
and areolar tissue overlying the brachial pleus 1s continuous with
the contents of the axilla This tissue 15 transected at the lower
outer corner of the operative field (see D above), branches of the
transyerse cervical vessels encountered bemg cdlamped and hgate d

[Radical ncch disscction continucd on puge 255 )
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Radical Neck Dissection

G —Once the lower limit of the operative field has been de-
Immeated, attention 1s directed to the posterior triangle of the neck
Dissection commences at the anterior margin of the trapezius
muscle and this 1s cleared upward From this landmark, dissection
15 continued medially just superficial to the brachial plexus and the
levator scapulae, and the scalene muscles Numerous anastomotic
branches of the transverse cervical and suprascapular arteries are
encountered 1 this region and must be secured No attempt 1
made to preserve the spmal accessory nerve To do so would ne-
cessitate entering a plane potentially contaming cancer As_the
nerve 1s severed, one notes a sudden contraction of the trapezius
and levator scapulae As dissection proceeds medially mn the excel-
lent fascial plane forming the floor of the posterior triangle,
branches of the cervical nerves are encountered emergmg from the
deep structures of the neck and curving superficially mto the tis-
sues bemng removed Care should be taken to sever the branches of
the 5th and 6th cervical nerves peripheral to the origm of the
phrenic nerve from them

H —Dissection passes over the phrenic nerve, and the carotid
artery and vagus nerve are agamn exposed The anterior and lateral
portions of the carotid sheath are dissected upward with the
sternocleidomastoid, the internal jugular vemn and surrounding
lvmphatic and areolar tissue The cervical sympathetic trunk 1s
identified 1n 1ts position just lateral and posterior to the common
carotid arterv

I —The anterior portion of the block dissection may now be
completed rapidly by mcasing the superficial layer of the deep
cervical fascia just lateral to the sternohyoid muscle The anterior
margmn of the anterior belly of the omohyord muscle forms an ex-
cellent landmark for this incision The muscle 1s followed upward
and 1s finally severed at its attachment to the hyoid bone It 1
advisable at this point to review the entire field, hgate bleeding
vessels, remove all hemostats, and cover the dissected area with
fresh warm pads

[Radical ncck disscction continucd on page 260 ]
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J —Dissection proceeds cephalad and the sternocleidomastoid
muscle 1s severed at the mastord process and retracted anteriorly
This allows further upward exposure of the carotid artery and its
bifurcation Dissection of the sheath over the bifurcation of the
artery may 1n some patients mcite a carotid smus reflex evidenced
by bradycardia and hypotension The refiex elfects can be controlled
by mfiltration of the adventitia of the artery at its bifurcation with
1% procame The hypoglossal nerve 1s 1dentified as 1t crosses the e-
ternal and internal carotid arteries and curves forward beneath the
posterior belly of the digastric muscle

K —The submental space 15 then cleared from above downward
Dissection 15 carried between the two anterior bellies of the di-
gastric muscles and directly on the surface of the mylohyoid muscle
The fatty-areolar tissue and_lymph_nodes forming the contents of
the submental space are dissected downward to the hyoid bone and
laterally to the side of the operative specimen

L —The upper hmit of the dissection to be performed 1s now
defined by mcisimg the deep fascia directly on the lower free edge
of the mandible This incision commences anteriorly at the mser-
tion of the digastric muscle At the midpomt of the mandible, the
facial vessels are divided and hgated As the angle of the mandible
1s approached, the tail of the parotid gland 1s encountered The
mcision 1s carried directly across this portion of the parotid to the
mastoid process The external jugular vem and the anterior divi-
sion of -the posterior facial ven are divided withm the parotld

M —The submaxllary trangle 1s next entered, commencing
dissection along the anterior belly of the digastric muscle and
proceeding posteriorly on the surface of the mylohyord muscle
When the free posterior border of the mylohyoid muscle 15
reached, it 1s retracted anteriorly to expose the submaxillary
salivarv gland lying on the hyoglossus muscle The hypoglossal
nerve surrounded by the two lingual vems 1s scen crossing the
B‘)’%Ez’lossus beneath the gland The gland 1s gently retracted down-
ward away from the mandible, c(xposing the hingual nerve The small
branch from the lingual ncrvc to the submaullary gland 1s divided

[Radical neck dissection continued on page 262)
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Radical Neck Dissection

N —The submanillary duct 1s 1dentified coursing mferior to_the
Iingual nerve The lingual nerve must be seen before division of
the duct to avoid section of the nerve by erior The duct 1s divided
and hgated The gland, with_surroundmg fatty-areolar tissue_and
lymph nodes, 1s dissected posteriorly and mferiorly toward the
posterior belly of the digastric muscle As the dissection of the
submaxillary triangle 1s completed, the last structure encountered
1s the facial branch of the external carotid artery This vessel enters
the triangle beneath the posterior belly of the digastric muscle and
1s applied closely to the posterior surface of the submaullary
gland The vessel 15 divided just above the edge of the digastric
muscle For the best exposure of the digastric area, 1t 1s adwvisable
to divide the posterior belly of the digastric and stylohyord muscles
at the hyoid bone and reflect them backward to their attachments
on the mastoid where they are agam divided

O —The upper end of the mternal jugular vemn must now be
divided The vem 1s exposed by elevating or reflecting the poste-
rior belly of the digastric muscle and carefully dividing the loose
fascial envelope surroundmg the vem beneath the muscle The
proxmmal portions of the hypoglossal and vagus nerves are oncc
more 1dentified and protected The vem 1s divided opposite the
palpable prominence of the transveise process of the atlas As the
vem 15 divided and hgated, the upper portion of the spmal acces-
sory merve 1s visualized and severed, thus removing the last at-
tachment of the operative specimen

P —The entire wound 1s mspected for hemostasis, after which
it 1s mmigated with saline solution Two Penrose drams are placed
m the wound, one directed anteriorly and the other posterorly
The drams mav be brought out through the lower angle of the
wound or through a stab wound i the lateral skin flap The flaps
are then approvimated with buried sutures i the platysma and
mterrupted sutures of fine <]k in the shin A bulky pressure
dressing 1s app]xed to the neck (see Dressings, Chapter 3)
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N —The submanillary duct s dentified coursing inferior to_the
Imgual nerve The Imgual nerve must be seen before division of
the duct to avord section of the nerve by error The duct 1s divided
and hgated The gland, with surroundmg fatty-arcolar tissue and
hmph nodes 16 dissected posteriorhy and mferiorly toward the
posterior belly of the digastric muscle  As the dissection of the
submanillaiy triangle s completed, the last structure encountered
15 the facial branch of the external carotid arterv This vessel enters
the triangle beneath the posterior belly of the digastric muscle and
1o apphied closely to the posterior sutface of the submarilary
gland The vessel 15 divided just above the edge of the digastric
muscle For the best exposure of the digastric area, 1t 1s advisable
to divide the posterior belly of the digastric and stylohyoid muscles
at the hvoid bone and reflect them backward to therr attachments
on the mastoid wheie they are agam divided

O —The upper end of the mternal jugular vem must now be
divided The vem 15 exposed by clevating o1 reflecting the poste-
rior belly of the digastric muscle and carefully dividimg the loose
fascial envelope surroundmg the vem beneath the muscle The
proximal portions of the hypoglossal and vagus nerves are once
more 1dentified and protected The vem 1s divided opposite the
palpable prominence of the transverse process of the atlas As the
vem 1s divided and hgated, the upper portion of the spmal acces-
sory nerve 1s visualized and severed, thus removing the last at-
tachment of the operative specimen

P —The entire wound 1s mspected for hemostasss, after which
it 15 mmigated with salime solution Two Penrose drams are placed
mm the wound, one directed anteriorly and the other postenorly
The drams may be brought out through the lower angle of the
wound or through a stab wound m the lateral skm flap The flaps
are then appronimated with buried sutures m the platysma and
mterrupted sutures of fine silk in the skin A bulky pressure
dressing 1s apphed to the neck (see Dressings, Chapter 3)






Incisions for Combined Operations

A =Wide exposure of the oral cawvity, particularly 1ts posterior
portion, requires reflecion of either an upper or lower cheek flap
with division of the upper or lower lip. The upper cheek flap
(Fergusson masion, Chapter 9) 15 most generally used for an
approach to the upper gmgiva, palate, or paranasal smuses The
lower cheek flap illustrated s reflected for cyposure of the mandi-
ble, tongue, floor of mouth, and tonsillar region, particularly when
exesion of a tumor of these structures 15 to be combmed with a
radical neck dissection The anterior arm of the meision for a neck
dissection 15 contmued vertically across the midline of the chin
and the lower hp The cheek flap 15 then reflected laterally by
mcision of the mucosa m the gigivobuccal gutter and subpert-
osteal dissection along the body of the mandible If the mandible
15 to be preserved, a narrow strip of mucosa must be preserved
along the gmgiva for appronimation to the buccal mucosa at the
close of the operation If the mandible 1s to be removed, the
mucosal meision may be carried closer to the gingiva, for the
buccal mucosa will then be appronimated to the floor of the mouth
or tongue at the time of wound closure

B —Radical neck dissection may be decided on at the time of
thyroidectomy or at some later period The extension of the usual
collar incision illustrated affords good esposure The upper part
of the neck dissection mcision 1s outlined n the usual manner At
the pomnt where the vertical arm joms the collar mncision, an €x-
tension 1s carned laterally and mnferiorly until it reaches the clavicle
opposite the antertor margin of the trapezius muscle

C —The maision used for parotidectomy (Chapter 11) may be
extended for a radical neck dissection should a combmed pro-
cedure be decided on The cervical portion of the parotid mcision
1s carried anteriorly to the midpomnt of the chim The vertical arm
of the neck mcision 1s constructed m the usual manner

D —This mcision has proved effective for performance of a
one-stage bilateral radical neck dissection The upper horizontal
meision 1s carried from one mastoid process to the other about 4
cm below the iferior margin of the mandible A vertical arm 1s
outlined on each side of the neck as for a umlateral neck disscc-
tion A temporary tracheostomy 1s always used followng the one-

stage bilateral dissection
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Combined Operation with Resection of Mandible

This 1s the treatment of a typical carcinoma of the floor of the
mouth with nvasion of the body of the mandible and the adjacent
side of the tongue A generally similar operation 1s performed for
carcmoma of the gum and for eatensive lesions of the tongue
extending mto the floor of the mouth to the mandible

A —A radical neck dissection has been performed m the usual
manner cxcept that the digastric tnangle has not been cleared The
neck contents remam attached to the Jower border of the mandible
and the submaullary salivary gland The lower lip 1s sphit mn the
midline and a cheek flap 1s elevated by an mncision n the gingivo-
buccal gutter and dissection along the body of the mandible (In
some situations, adequate eaposure may be obtamned without re-
flection of the check flap The surgeon may expose the mandible
and the mtra-oral lesion from below without dividing the lower
Iip )

B —A pharyngeal pack 1s mserted to prevent aspiration of blood
The mandible 1s divided well anterior to the leston with a Gigh
saw If the patient 1s not edentulous, one or two teeth must be
extracted before the mandible 1s divided Posteriorly, the mandible
1s disarticulated at the temporomandibular jomnt At times, when
there 1s Iittle possibility that the tumor has mvaded the medullary
canal, the mandible may be sectioned at the angle and the anterior
and posterior fragments later stabilized with a steel pmn (see
Chapter 10)

C —Once the segment of mandible has been freed posterlorly,
an mecision 1s outlined around the tumor, leaving at least 15 cm
of normal mucosa on all 1ts edges The maision 1s carried through
the deep musculature of the tongue and the floor of the mouth
The hingual nerve 1s sacrificed, the lingual artery 1s divided and
Iigated If more than the lateral edge of the tongue 1s mvolved,
the hypoglossal nerve 1s also severed n the block excision The
mtra-oral tumor and mandible have now been freed from all at-
tachments above

[Combined operation with resection of mandible continued on page 268 ]



PLATE 73!

—~~Tumor

q

invadin
mandible



3]

Combined Operation with Resection of Mandible

D —The mtra-oral tumor, the attached segment of mandible,
and the neck contents are removed en masse Hemostasis 1s ob-
tamed by hgating all bleeding vessels with ties of fine_chromic
catgut The wound 15 thoroughly irnigated with saline solution

E —Closure of the oral cavity 1s effected by approximating the
cdge of the tongue to the meased edge of buccal mucosa Ths 1s
commenced posteriorly  The mucosal edges are jomed with m-
terrupted sutures of 4-0_silk, the knots being tied within the
mouth To prevent a leak, this suture Iine must be remforced by
deep sutures wherever possible This 1s accomplished by suturing
the muscle of the tongue to the deep surface of the cheek flap with
mterrupted sutures of 3-0 chromic catgut Anteriorly, the buccal
mucosa 15 sutured to the remnant of the mucosa of the floor of the
mouth The wound near the tip of the tongue 1s repaired with
interrupted silk sutures, leaving a short mobile segment of tongue
Silk sutures are used for all intra-oral suture lines except for those
sites where the sutures may be maccessible through the open
mouth for removal postoperatively In such areas, usually near
the base of the tongue, the mucosal edges are approximated with
mmterrupted sutures of 2-0 chromic catgut

F —The Iip 1s reconstructed with buried chromic sutures n the
orbicularis muscle and fine silk sutures m the skin and mucosa
Care 15 taken to align accurately the vermilion-skin junction The
pharyngeal pack 1s removed The neck wound 1s dramed and
closed m the usual manner A tracheostomy 1s performed at the
conclusion of the procedure and a bulky pressure dressing apphed
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Carcinoma of Tongue

When the primary mtra-oral Iesion 1s Iimited to the tongue,
a combmed type of operation 15 often feasible without resection
of the mandible There must be little or no extension of tumor
mto the floor of the mouth n the case surtable for this procedure,
otherwise closure of the mtra-oral wound 1s difficult

A —=Ncck dissection 15 completed, except for the contents of
the digastric tnangle The specimen of the neck dissection remains
attached to the submandibular tissues The mner aspect of the
body of the mandible 15 freed by dissection close to the bone

B —A pharyngeal pack 15 mserted Dissection 1s carred upward
beneath the body of the mandible, and the floor of the mouth 18
entered midway between the mandible and the side of the tongue
The meision mn the floor of the mouth 1s lengthened anteriorly
and posteriorly, skirtmg the lesion of the tongue by at least 15
cm The tongue 1s divided longitudmally at or beyond the midline
The posterior extent of this meision 1s curved laterally well behind
the tumor to jom the mecision mn the floor of the mouth

C —The portion of tongue contaming the tumor 1s pulled down-
ward mto the neck Incision of the deep muscles of the tongué 15
contimued The lingual artery 1s divided and secured The hngua]
and hypoglossal nerves are sacrificed The tongue 1s removed still
attached to the submauillary and sublingual glands and mn continu-
ity with the neck dissection

D —Closure of the mtra-oral wound 1s accomplished by ap-
proxmmating the cut edges of the tongue to the mucosa of the
floor of the mouth with vertical mattress sutures of 4-0 silk This
suture lime 1s remforced with bunied sutures of chromic catgut
Anteriorly, the dorsal and ventral ncised edges of the tongue are
approxmmated The neck 1s dramed and closed n the usual manner
A tracheostomy may be indicated if excision has mcluded a por-
tion of the base of the tongue
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Carcinoma of Base of Tongue or Tonsil

When the deeision has been made to treat cancers of the base
_of the tongue, the soft palate, or the. tonsillar region surgcally, a
neck dlgsectlon_Fal\\'ays performed, since adequate exposure of
these sites requires division and often excision of the mandible
It 1s difficult to perform an n-continuity excision of these lesions
The neck contents are generally removed before attack on the
primary site In some tumors of the base of the tongue, 1t 15 pos-
sible to preserve the mandible as shown here For adequate ex-
cision, tonsillar lesions usually must be removed m contmultijth
the ascéndmg ramus of the mandible

A —A complete radical neck dissection has been performed
A cheek flap 15 raised by division of the lower lip and mncision m
the gmgrvobuccal gutter as far as the retromolar region The
mandible 1s divided with a Gigh saw well anterior to the S}te<0f
the tumor

B —Forward traction on the tongue and retraction of the ends
of the mandible will give adequate esposure of the base of the
tongue An mcision 1s started m the floor of the mouth at the
pomt of division of the mandible and carried nto the base of the
tongue The tumor 1s exvcaised with a wide margin of normal mucosa
and underlymg muscle

C —Closure 1s commenced by approximating the remaming
portions of the base of the tongue, using many mterrupted sutures
of 2-0 chromic catgut The mucosal suture line 1s remforced by
deep chronuc sutures through the muscle of the tongue The man-
dibular fragments are approsimated and fixed with one or two
Kirschner wires drilled across the fracture site Closure of the gm-
givobuccal gutter 1s accomplished with mterrupted mucosal sutures
of fine silk More extensive lesions of the base of the tongue re-
quire the management outlined on page 274

[Carcinoma of base of tongue or tonsil continued on page 274 ]
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Carcinoma of Base of Tongue or Tonsil

D —Lesions of the tonsil or more extensive base of tongue le-
sions with pharyngeal wall mvolvement require resection of the
ascending ramus of the mandible The mandible 1s divided anterior
to 1ts angle and freed above by severing the temporahs muscle at
its msertion on the coronoid process and freemng the condyle or
dividing the neck of the mandible just beneath the condyle The
tongue 15 pulled forward and the mandibular fragment rotated
outward to eapose the tumor An mcision 1s commenced m the
floor of the mouth at the pomt of division of the mandible and
carried completely around the tumor

E —It 1s frequently necessary to mclude portions of the base
of the tongue, the pharyngeal wall, and the soft palate mn the
excsion to secure an adequate margin of normal tissue about the
lesion The pterygoid muscles are severed well away from their
msertions on the mner aspect of the mandible and the bony frag-
ment removed 1 contmuity with the prmary tumor Branches of
the mternal maxillary artery and vems of the pterygoid plexus are
clamped and hgated The wound 1s then irngated with saline

F —Primary closure of the operative defect requires consider-
able mgenuity on the part of the surgeon Every attempt_should
be made to get mucosal approammation without undue tension
The suture lme 1s started mferiorly, approxmmating the base of the
tongue to the lateral pharyngeal wall with interrupted sutures of
2-0 chromic catgut Superiorly, the buccal mucosa and soft palate
are appromimated and the tongue swung laterally and upward to
jomn this suture Ime On some occasions, a spht-thickness skin graft
must be mserted to close a portion of the defect Sutures holding
the edges of the graft are tied over a gauze stent It 1s well to
msert a naso-esophageal feeding tube before closure 1s completed,
since the narrowed oropharynx will make this difficult m the post-
operative period The mucosal suture line 15 remforced by burned
sutures of chromic catgut in the underlymg muscle

G —Closure 1s completed anteriorly by approvimating the mu-
cosa m the gingivobuccal gutter with fine silk The lip 1s recon-
Jtructed and the cervical wound dramed and closed m the usual
manner A tracheostomy should be performed at the close of the
operation not only because of the possibility of supraglottic edema
but because of the temporary imparrment of the swallowmg reflex
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CHAPTER ]5

The Larynx, Hypopharynx,

and Cervical Esophagus

ANATOMY

For CLINICAL PURPOsEs, distmction 1s made be-
tween the mtrinsic and the etrinsic laryny The mtrinsic larym
consists of the true glottis, that space lymng beneath the frce mar-
gm of the false vocal coids and occupied by the true cords and
the ventricles The extrinsic larynx les above the glottis and m-
cludes the epiglottis, the arytenoid region, the aryepiglottic folds,
and the false cords Certan hypopharyngeal structures lie mn close
proximity to the larynx These are the piriform smuses, the glosso-
epiglottic folds, and the vallecula We include these structures
under the heading of extrmsic laryns not only for anatomic rea-
sons but because neoplasms mn these locations behave and are
managed m a manner similar to those of the extrinsic laryny The
cervical esophagus begins at the lower border of the cricoid
cartilage and extends downward to the thoracic mlet behind the
trachea

Lymplmtlcs from the laryny dramn mto the upper and middle
groups of nodes m the decp jugular chamm There 15 also a pre-
ldryngea] node lymg anterior to the cricothyroid membrane which
1s occasionally mvolved m disease of the mtrinsic larym The
cervical esophagus 15 dramed by muddle and lower deep jugunlar
nodes and occasionally by nodes m the accessory chain

276
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Foreign Bodies

FOREIGN BODIES

A great vanety of foreign bodies may become mpacted m the
upper resprratory or upper gastromtestmal tract The more com-
monly seen objects include safety pms, coms, bones of fish or fowl,
portions of artificial dentures, and fragments of mngested food The
common pomts of mmpaction are the palatme and Iingual tonsils,
the pmiform smuses, the mtrinsic laryny, and the cervical esopha-
gus just below the cricopharyngeus muscle

In adults, the diagnosis 1s usually made readily, given a history
of the foreign body and the complamt of “something stickmg mn
the throat” As emphasized by Chevalier Jackson, however, 2
symptomless terval of hours or days may occur between the
mtial episode of choking and coughing and later symptoms caused
by the foreign body In mfants and small children without a his-
tory of foreign body mgestion, the diagnosis must be suspected
m the presence of gaggmg, hoarseness, stridor, or dysphaga
Roentgenograms of the head and neck, the chest, and the abdomen
are often of mvaluable aid 1n evaluating the nature and position
of the foreign body and in ruling out multiple objects

Treatment On occasion, an emergency tracheostomy 1s mdz-
cated for acute obstructive symptoms due to a foreign body m the
larynx If the amrway 1s not obstructed, however, the situation
should not be dealt with as a dire emergency Careful preparation
and planning for the method of disimpaction and exatraction 0
the object will contribute toward a successful result and help avoid
complications  Various types of graspmg forceps should be tested
on a duplicate of the foreign body m the position m which 1t 1
thought to lie In complicated situations, the help of an expert
endoscopist should be sought

Foreign bodies embedded 1n the tonsil or pharyngeal wall may
be grasped under direct vision Objects in the hypopharyny or
larynx must be located and removed through the direct laryngo-
scope Topical anesthesia 15 used for adults, no anesthetic 15 given
infants and small clildren Endoscopy 1s performed with the

atient tilted 10 a head-down position so that if the object 1s dis-
lodged 1t will not fall mmto the bronchi on mspiration Objects
should be estracted with thar long avis i the sagittal planc



Perforation of the Pharynx or Esophagus

Foreign bodies in the cermvieal esophngus are usually lodmed
Just at the thoraeic mlet below the encophanyngeus muscle They
should be visualized and cxtracted through the esophagoscope
The object must be appreached cautioush Protruding pomts or
pgred edges are visualized and ewtroction carried out in a
manrer that will prevent perforation or liccrition of the esopha
gus Sharp points mav be grusped nd sheathed by the lip of the
esophagoscope  On occasion rotation of the foreign body 1s pos
sible so that it may be removed with the pointed extrermty trail
fog The object 15 turned into the frontal phne to pass the nar
rowmg postenior to the cricoid cartilage

Direct operntive exposure is seldom imndicated for the removal
of foreign bodies in the upper air or food passages Almost oll
such objects can be removed endoscopically by the trained oper
ator with adequate equpment

PERFORATION OF THE PHARYNX OR ESOPHAGUS

At tmes during difficult endoscopic procedures with or with
out forelgn body removal the operator may note a laceration of
the mucosa caused by the Instrument or a forefgn body and
epair should be undertaken without delay We are opposed to
the policy of instituting antbiotic therapy and merely observing

pabient, since there 15 serfous risk of deep cervical Infection
and medistinitis The hypopharvnx and esophagus are widelv
expased by a lateral pharyngotomy (see Plate 77) The lacerntion
8 identified and closed with sevoral lavers of fine chromic catgut

ith the mucosa and the muscle A drain is always inserted
near the point of repair before wound closure

If o perforation 15 unsuspected, s fimt evidence may be the
Patients complaint of dysphagia and pam or fullness in the neck.
This is rapdly followed by fever leukocytosis subcutaneous
Crepltus  and by signs of medwstimtis Immediate drmnage
through @ lateral pharvngotomy 15 indicated The perforation
often cannot be closed successfully and free dramage only can be
accomplished  The patient 15 mamtnined on tube feedings or

g“mttﬂl fluidy spontancous closure usuallv occurs within 1 or
2 weel

[2791]



Cancer of the Larynx and Cervical Esophagus

CANCER OF THE LARYNX AND CERVICAL ESOPHAGUS

Once the histologic diagnosis of cancer of the larynx has been
obtammed by direct laryngoscopy and biopsy, several treatment
methods are available It should be emphasized that no single form
of therapy 1s applicable to all forms of laryngeal cancer Use of
one surgical procedure for all tumors m this region or umversal
recommendation of radiotherapy indicates a failure of the phys-
clan to appreciate behavior of the various Jaryngeal tumors and
their response to treatment

Intrinsic larynx —Cancers confined to the mtrmsic larynmx are
generally of a low grade of malignancy and tend to remam local-
ized for long periods Regional lymph node metastases occur late
n the course of the disease Superficial tumors of the vocal cords
may be treated with high-voltage a-ray therapy with preservation
of the voice and an excellent possibility for permanent control
of the disease A superficial cancer confined to one vocal cord
may also be treated by partial removal of the larynx with an equal
chance of successful control and a fair to good resultant voice

We do not consider more advanced cancers of the mtrnsic
larynx with fixation of the vocal cord or mnvasion of cartilage to
be good candidates for erther radiotherapy or partial laryngec-
tomy The chance of curing these lesions by external irradation
falls to 507 or less The frequently heard argument that if radio-
therapyv fails, these patients can still be salvaged by surgery 15 not
entirely sound It 1s a known principle of cancer therapy that the
first attack on the disease should be the one offering the best hope
of cure, smce anv subsequent efforts offer ever-dimmishing
chances of salvage Radiotherapy admmustered to a more advanced
cancer of the larvnx 15 often followed by persistent laryngeﬂ]
edema, necessitating tracheostomy Frequent biopsies and long
periods of observation are often necessary to estabhsh a diagnosis
of persistent cancer and by the time the diagnosis 15 made, the
disease may have progressed to a stage which 1s difficult or im-
possible to eradicate Such cancers of the mtrmsic larynx should
be treated primarly by total laryngectomy A neck dissection 16
perfor’m(’d with the larvngectomv of cimcally mvolved cervical

nodes are present



Cancer of the Larynx and Cervical Esophagus

Extrinsic larynx —=\Mohenant tumors of the extrinsie Tavin are
more anaplastic and are morc ggressive In thar behavier They
are localls mvasive lesions wlnch metastasize early in their course
to the cervical lvinph nodes Therc 1s a paucits of early symptoms
The patient 1s scldom warned by hoarseness there may be only
shght dysphagia Oftcn, the first (vidence of a tumor i tlus regron
may be the appearance of a lump m the neck

We believe cancer of the extrinsic larvnx nd hvpopharynx to
be almost entirely a surglenl problem \Many of these tumors were
formerly considered “moperible” and were treated by cxternal
wmadiation The over all results of radiotherapy have been poor
and we have been discournged with mdwotherapy even when
ghen for palhation of these tumors Results m recent yeans have

far more encournging with the use of a wide-field larvn-
gopharyngectomy combined with radicul neck dissection Cervical
hymph node metastases and direct extensions of these tumors
into the neck are so common that a neck dissection 15 performed
at the tune of excision of the primary lesion even without palpable
evidence of metastatic disease Resection of the mucosa of the
entre eircumference of the hvpopharynx is seldom necessary and
™ have obtained primary closure following laryngopharyngec-
tomy without resort to staged operations or plastic procedures

Ceroical esophagnus ~The usual cancer of the cervical esopha
gus requires laryngectomy and often a radical neck dissection
at well as resection of the prmary tumor Re-establishment of the
ntmuity of the upper food passages has beon one of the great
problems in this field One must choose between the staged pro-
cedures recommended by Wookey* and the use of a skin graft
Imed stent of tantlum mesh desenbed by Edgerton } Because of
the complications of necrosis fistula, and late stricture following
the latter procedure we prefer the Wooley type operation despite
the stages required and the difficulties in nursing care It is cmpha
sfzed that this procedure 15 used only when the entire circumference
of the esophagus is remoyed

Woolen H Surgical trevtment of carcmoma of the hvpophanmxy and
~orhagu Bt § Sirg 3o 40 1948

'Edgerton. M T One tag  recomtruction of the cervical esophagus or
(rahica, Surgen 31 _39 1930

[281]
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Cancer of the Larynx and Cervical Esophagus

CANCER OF THE LARYNX AND CERVICAL ESOPHAGUS

Once the hustologie diagnosts of cancer of the laryny has been
obtamed by direct larvngoscopy and biopsy, several treatment
methods are available It should be emphasized that no single form
of therapy 16 apphcable to all forms of larvngeal cancer Use of
one surgical procedure for all tumors m this region or umversal
recommendation of radiotherapy indicates a failure of the physi-
cran to appreciate behavior of the varous laryngeal tumors and
their response to treatment

Intrinsic laryni —Cancers confined to the mtrinsic larynmx are
generally of a low grade of malignancy and tend to remain local-
ized for long periods Regional lymph node metastases occur late
m the course of the disease Superficial tumors of the vocal cords
mav be treated with lmgh-voltage \-ray therapy with preservation
of the voice and an excellent possibility for permanent control
of the disease A superficial cancer confined to one vocal cord
may also be treated by partial removal of the laryns with an equal
chance of successful control and a fair to good resultant voice

We do not consider more advanced cancers of the mtrmsic
laryna with fixation of the vocal cord or mvasion of cartilage to
be good candidates for either radiotherapy or partial laryngec-
tomy The chance of curing these lesions by eaternal nradiation
falls to 50% or less The frequently heard argument that if radio-
therapy fails, these patients can still be salvaged by surgery 1s not
entirely sound It 1s a known principle of cancer therapy that the
first attack on the disease should be the one offering the best hope
of cure, smce any subsequent efforts offer ever-dimmishing
chances of salvage Radiotherapy administered to a more advanced
cancer of the larynx 1s often followed by persistent Iaxyngeal
edema, necessitating tracheostomy Frequent biopsies and long
periods of observation are often necessary to establish a diagnosis
of persistent cancer and by the time the diagnosis 1s made, the
disease may have progressed to a stage which 1s difficult or mm-
possible to eradicate Such cancers of the mtrmsic larynx should
be treated primanly by total laryngectomy A neck dissection 18
performed with the laryngectomy 1if clmically mvolved cervical

nodes are present
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Excision of Pharyngeal Diverticulum

Pulsion-type diverticala aiise from the posterior or postero-
lateral aspect of the hvpopharvin: The commonest site of origm 1s
near the nudhme between the cricopharyngeus and the remander
ol the mfenor pharvngeal  constrictor above  The drverticula
extend downward m the plane between the prevertebral and
pretiacheal faseial layers and most often deviate to the left The pa-
tient usually gives a prolonged history of dysphagia, regurgitation,
and of a mass which appears while swallowing

A —=Endotracheal anesthesia 1s used An ncision 1s made along
the anterior border of the left sternocleidomastoid muscle from 1ts
mid-portion downward to just above the sternoclavicular jomt
The marsion 15 carrted through the superfical layer of the deep
cervical faseia The sternoclerdomastoid and underlying carotid
sheath are retracted laterally The anterior belly of the omohyoid
1s seen crossing the field obhquely and 1s divided and retracted

B ~The thyroid gland 1s retracted medially It 1s usually nec-
essary to divide the middle thyroid vem for adequate exposure
The inferior thyroid artery crosses over the diverticulum and 1s dr-
vided between hgatures The diverticulum 1s 1dentified and freed
from surrounding structures Large diverticula must be elevated
from the superior mediastinum by traction and finger dissection

C —The diverticulum 1s elevated and completely freed to 1ts
pomt of origm on the posterior pharyngeal wall The sparsé
covermg of longitudinal muscle fibers 1s dissected away from the
diverticulum at 1ts neck, exposing the submucosa It 1s generally
necessary to eipose the recurrent laryngeal nerve and trace it
upward to 1ts entrance into the larynx to prevent nerve mjury

D —The neck of the diverticulum i1s closed with numerous
mterrupted sutures of fine silk, severmng and closing a portion of
the neck of the sac at one time A second layer of silk sutures 1S
placed 1n the muscle It 15 important to avoird undue traction on
the diverticulum durmg closure to prevent encroachment of the
suture line on the esophageal lumen A tube passed through the
esophagus from above aids 1n 1dentifymg 1ts lumen and avoiding
constriction A small Penrose drain is mserted m the wound, and
the omohyoid, the deep fasaa, platysma, and skin edges ﬂ]fc
approamated separately The patient 1s maintamed on nasal tube

feedings for 5 davs following surgery
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Partial Laryngectomy

This procedure 15 adeally applicable to superficial neoplasms
confined to one vocal cord Its indications have at times been
widened to include tumors extending up mto the ventricle, on the
antenior commissure, or a short distance below the cord Such
cases must be carefully selected, however, for the operation 1s not
a radical procedure and 15 suitable only for carly, localized tumors

A=A trachcostomy 15 performed under local anesthesia An
endotracheal tube 1s mserted m the trachea and a general anes-
thetic 15 admmistered The vertical mecision 1s continued upward
m the midlne to a pomt mudway between the hyoid bone and
the thyioid cartilage The sternothyroid muscles are separated
m the midline and retracted to expose the thyroid cartilage

B —A vertical midline mcision 1s made directly on the thyroid
cartilage A small periosteal elevator 1s used to reflect the pert-
chondrium away from the cartilage on the side of the tumor The
thyroid cartilage 1s then divided longitudnally mn the midhine
with a power saw (Stryker)

C ~Small hook retractors are then used to gently separate the
divided cartilage An masion 1s made through the cricothyrord
membrane and blunt-nosed scissors mtroduced upward between
the vocal cords The scissors divide the mucosa of the anterior
wall of the glottis in the midline

D —Further retraction of the divided cartilage will expose the
mterior of the laryny A small pack of moist gauze 1s placed dis-
tally i the trachea above the endotracheal airway to prevent
aspiration of blood or mucus An additional pledget of gauze
moistened with a 104 cocane solution 1s placed m the larynx for
several minutes, this obviates the necessity for extremely deep
general anesthesia to prevent spasm of the laryngeal muscles The
extent of the tumor of the mtrmsic larynx 1s then determmed

[Partial laryngectomy continued on page 286 ]
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Partial Laryngecfomy

I —The mucosa on the mvolved side of the larynx s reflected
away from the entire mner aspect of the thyroid cartilage with
a small periosteal elevator The mucosa of the ventricle and the
false cord are clevated, as well as mucosa m the subglottic region

F —With the tumor under direct visualization, the mvolved
vocal cord 1s then ewcised with an adequate margmn of normal
mucous membrane If mdicated, the ewcision may mclude the
ventricle and part or all of the false vocal cord

G —In most mstances, a subtotal removal of the thyroid cartr-
lage on the mvolved side 1s performed This not only allows a
wider excision of tissue but allows the perichondrium to fall
toward the midline so that the remaming vocal cord may approach
it for phonation If the lesion was very small and superficial, re-
quiring only excision of the vocal cord, the mucous membrane
above and below the cord 1s approaimated with a contmuous
suture of fine chromic catgut and the cartlage 1s left m situ (m-
set) Complete hemostasis 1s obtamed with ties and sutures of
fine chromic catgut and the pack 1s removed from the trachea

H —The perichondrium 1s approumated with mterrupted su-
tures of 2-0 chromic catgut The strap muscles are apprommated
in the mudline and the platysma and sk are closed separately
A tracheostomy tube 1s left in place for 24-48 hours and removed
when the surgeon 1s sure the airway 1s adequate






8] Total Laryngectomy

Total larvngectomy as deseribed m some tewts consists of a
sheletomzation of the larvnn by dissection immediately on the
cartilages, and removal of the organ with few surrounding tissues
The following block dissection performed by us entails removal
of the laryny with the strap muscles and the central portion of the
hvoid bone attached The pre-epiglottic space, an occasional site
of spread from laryngeal cancer, 15 not entered m this procedure,
but 1s removed mtact with the operative specimen

A —The patient 1s placed m the supme position with the head
extended An endotracheal tube for anesthesia should be mserted,
if possible, occasionally, a bulky laryngeal tumor will prevent this
and a tracheostomy must be performed at the start of the proce-
dure for control of the airway A midlne incision i1s made from
the suprasternal notch to just above the hyoid bone Skmn flaps,
mncluding the platysma, are raised as far laterally as the sterno-
clerdomastoid muscle on each side The sternothyroid, sternohyoid,
and omohyord muscles on each side are then divided between
clamps at about the level of the cricoid cartilage

B —The middle one third of the hyoid bone 1s exposed by 2
transverse mcision directly on 1t The suprahyord muscles are
severed from this portion of the bone by sharp dissection

C —The hyoid bone 1s divided at the junction of its middle
and lateral thirds with a bone-cutting forceps, so that the middle
third with mserting strap muscles remains attached to the larynx
The fascia between the upper portion of the omohyoid and the
sternoclerdomastoid muscles 1s mcised

D —Lateral retraction of the isolated portion of the hyord
bone will then aid m exposure of the superior laryngeal nerve
and vessels coursmg medially and downward just above the
superior cornua of the thyroid cartilage The nerves and vessels
are divided and ligated on each side

[Total laryngectomy continued on page 290 ]
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)] Total Laryngectomy

E ~The 1sthmus of the thyroid gland 1s divided between
clamps, and each portion of the thyroid dissected away from the
trachea The superior pole of the thyroid 1s retracted laterally
and the superior thyroid vessels are freed from their proximity to
the laryn\ by sharp dissection

FF —The laryny 1s rotated so as to eapose the postenior edge of
the thyroid cartilage on one side and then the other The mferior
pharyngeal constrictor muscle 1s severed from its attachment to
the thyroid cartilage on each side

G —The endotracheal tube 1s removed by the anesthesiologist,
and the trachea completely divided by an mcision just below
the cricoid “cartllage If there 1s known or suspected subglottic
extension of the cancer, the trachea may be divided at a lower
pomt A balloon-cuffed tube for anesthesia 1s mserted m the distal
trachea and the balloon mmflated

H ~The larynx 1s then elevated and freed from the cervical
esophagus from below upward to the level of the arytenoid car-
tilages In the midhine, the larynx may be easily freed from the
esophagus by blunt dissection Laterally, the attachments must
be severed with dissecting scissors

[Total laryngectomy continued on page 292 ]






Total Laryngectomy

M —The trachea 15 cut m an oblhque anteroposterior fashion
s0 as to merease the diameter of the tracheal stoma This 1saccom-
phshed by makmg a vertical anterior mcision downward across
several tracheal rings IHeavy scissors are then used to excise tr-
angular fiagments of the anterior tracheal wall from the lowest
pomt of this meision upward toward the membranous portion of
the tiachea

N —The dead space posterior to the upper portion of the
trachea may be obliterated by approuimating the two portions of
the thyroid behind the trachea with several nterrupted sutures

O —Small Penrose drams are mserted through stab wounds
on each side of the neck and are placed just below the pharyngeal
suture hne A small half circle of skin 1s excised from each side
of the lower skm flaps and thé trachea ap"p?&uiatéd to the skin
edges with numerous sutures of fine silk carried completely
through the tracheal wall

P —The remamde: of the wound 1s closed by separate approzr-
mation of the platysma and skin edges A no 12 laryngectomy
tube 1s mserted 1n the tracheal stoma and a pressure dressmng ap-
plied to the neck The patient 1s allowed to commence swallowmg
hquids on the 7th postoperative day Sutures are allowed to
1emam m the trachea for 10 days
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Total Laryngectomy and Radical Neck Dissection

This combined operation 1s performed for cancer of the ex-
trmsic laryny or hypopharynx It 1s also indicated for advanced
lesions of the intrmsic laryna that have extended beyond 1ts bound-
aries or metastasized to cervical lymph nodes The procedure shown
15 a laryngopharyngectomy combined with a left radical neck dis-
section for a typical carcinoma of the left pimform smus

A —Endotracheal anesthesia 1s used If mtubation cannot be
performed because of a bulky laryngeal tumor, a prelimmary
tiacheostomy 1s necessary The mcision 1s the same as that used
for a radical neck dissection (Chapter 14) The anterior flap of
skin and platysma 1s elevated until the border of the sterno-
clerdomastoid muscle on the opposite side of the neck 1s visualized
The radical neck dissection 1s carried out i the usual manner
with the followmg additions The sternohyoid and sternothyroid
muscles on the left are divided at the same level as the sterno-
cleidomastoid and reflected upward with that muscle and the
omohyoird The thyroid gland thus exposed 1s divided at 1ts 1sth-
mus and the left lobe reflected upward m the neck with the mus-
cles The left mferior thyroid artery and vem, as well as the
middle thyroid vem, are divided The superior thyroid artery 1s
divided and hgated at its ongin from the external carotid No
attempt 15 made to identify the left recurrent laryngeal nerve or
parathyroid tissue

B —The neck dissection 1s completed, leaving the left thyroid
lobe, the strap muscles, and the neck contents attached to the
left side of the laryny The strap muscles on the right are divided
and secured at the level of the cricoid cartilage The right portion
of the thvroid 1s reflected away from the trachea

C —The middle third of the hyoid bone 1s 1solated as n a total
larvngectomy The superior laryngeal nerve and vessels are di-
vided on the right The trachea 1s divided between its first and
second rmgs and a balloon-cuffed tube 1s mserted m the distal
trachea for continued anesthesia The laryna 15 rotated to the left
and the mnferior phanngeal constrictor muscle 15 severed along
its pomnt of attachment to the rnight thyroid cartilage The pharyn-
geal wall 1s opened on the right at a pomt farthest removed from

the tumor

[Total laryngectoms and ridic d neck dissection continucd on page 295
otal L
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Total Laryngectomy and Radical Neck Dissection

D —The opening nto the right side of the pharynx 1s enlarged
by meising the mucous membrane along its attachment to the
thyroid cartilage and the nght side of the epiglotis The full
extent of the tumor m the left pirform sinus 1s then visualized
The phaiyngeal mucosa 1s then mecised around the lesion, securmg
a maigm of at least 2 cm of normal-appearing mucosa on all
sides The tissue excised varies with the size and location of the
tumor Involvement of the base of the epiglottis will require excr-
sion of a considerable portion of the base of the tongue Pmform
sinus lesions require resection of the lateral pharyngeal wall be-
yond the tumor, the superior imit of such an excision often will
extend to or include the palatine tonsil

E —Following mcision of the pharyngeal mucosa and the
underlymg pharyngeal constrictor muscle, the operative specimen
15 removed It contams the tumor with laryns and neck contents
attached A considerable defect of anterior and lateral pharyngeﬂl
wall will remam between the base of the tongue above and the
esophagus below It 1s almost always possible to effect primary
closure without resorting to plastic reconstructive procedures
Closure 15 started at an upper outer corner of the defect The
mucosa of the lateral pharyngeal wall 1s approsimated to the base
of the tongue with a Connell suture of 3-0 chromic catgut

F —A similar suture 1s commenced at the opposite upper angle
of the wound, the two sutures meet near the midhne Shght flexion
of the head will aid m reducing tension The anterior cut edge of
the esophagus often will not meet the base of the tongue, and
closure 1s completed 1 a Y-shaped suture lIine as shown here
A naso-esophageal feedmg catheter 1s passed before completion
of the closure The suture hne is remforced as much as 1s possible
by numerous mterrupted sutures of 3-0 chromic catgut between
the base of the tongue, remnants of pharyngcal constrictors, and
any other tissue locally available

G —A 3-cm circle of skin 1s escised above the sternal notch
and a tracheal stoma constructed with numerous mterrupted fine
silk sutures as mn total laryngectomy The operative wound 1o
dramed and closed m the vsual manner
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Cervical Esophagectomy

A —This procedure 1s performed for a carcmoma of the post-
cricord region with metastasis to lymph nodes n the right jugular
chain The larynx must be sacrificed m most cancers ot the cervi-
cal esophagus The plastic reparr recommended by Wookey
(shown here) 1s apphcable following resection of many of these
tumors When the lesion mnvolves the esophagus at the thoracic
mlet, however, some other method of reconstruction must be
adopted The stomach or the rnight colon must be brought up mto
the neck through the thorax to re-establish the contmuity of the
food passages On the rare occasions i which the larynx can be
preserved, a temporary tracheostomy 1s necessary m the imme-
diate postoperative period

B —A large rectangular flap of skin and platysma, based on
the right, 1s outlined and elevated by sharp dissection During
the operative procedure, this flap 1s protected with moist pads In
some patients, particularly those who have been wrradiated, the flap
15 based on the opposite side of the neck and not elevated beyond
the sternoclerdomastoid

C —A nght radical neck dissection 1s performed mn a manner
similar to that described for neck dissection with total laryngec-
tomy The neck contents remain attached to the larynx The pre-
thyroid muscles are divided below the level of the cricoid carti-
lage The thyroid gland 1s divided at its 1sthmus and each portion
reflected away from the trachea The right portion 1s removed
with the operative specimen The left side of the larynx 1s mobi-
lized by meising the fascia lateral to the strap muscles The middle
third of the hyoid bone 1s 1solated as m total laryngectomy, and
the superior laryngeal vessels and nerves are divided and secured
on each side The trachea 1s divided at a pomt safely away from
the esophageal lesion and a balloon-cuffed tube mserted m the
distal trachea for continuation of anesthesia The pharyny 1s
opened by a transverse incision above the hyoid bone and above
the tip of the cpiglottis The epiglottis 1s pulled forward and the
tumor visuahzed

[Ccrvical esophagectomy continued on page 302 ]



PLATE 811

7

qr

]

j

/

!




Cervical Esophageciomy

D —\With the postericord cancer constantly visuahzed, the
pharyngeal mucosa s mersed circumferentially at a safe distance
above the lesion Suction 1s apphed to the pharyny to prevent
undue contammation of the operative wound with saliva The cer-
vical esophagus 15 then transected well below the tumor The
proxmal esophagus 15 clevated and dissection carried upward
m the plane between the esophagus and the prevertebral fascia
The segment of csophagus 15 removed with the laryny, right por-
tion of thyroid, and ught neck contents attached A circle of
shin 25 cm m diameter 15 cxeised below the lower edge of the
wound and the distal trachea drawn through this opening It 1s
desirable to have as wide a bridge of shin as possible between
the tracheal stoma and the esophagus

E —Complete hemostasis 1s secured and the wound 1s thor-
oughly nungated with saline The contmuity of the upper gastro-
mtestinal tiact must now be re-established It 1s mpossible to
appronmate the cut end of the esophagus directly to the hypo-
pharymy The gap must be biidged by the skin flap, and closure
obtamed 1 stages as desciibed below

I’ =The rectangular skin flap 1s drawn acioss the operative
defect Its undersmface 1s tacked to the pievertebral fascia with
a number of mterrupted sutures of fine chromic catgut The pos-
tertor wall of the pharynx 1s appioumated to the upper edge of
the skm flap with mterrupted sutures of fine silk The posterior
wall of the end of the esophagus 1s similarly attached to the skm
flap at 1ts lower edge A feeding catheter 1s passed fiom the nostril
thiough the pharyny and mto the distal end of the esophagus

G —The skin flap 1s then folded back on itself m an S-fashion,
allowmg completion of cncumferential suture of the pharym
above and the esophagus below This forms an anterior, posterior,
and left lateral wall of the new cervical esophagus On the right,
theie 1s a long open sht or smus

[Cervical esophagectomy contintied on page 304 ]
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Cervical Esophagectomy

IT —Any further closure of the wound that can be accomplished
without tension on the skm {lap 1s completed The remaining raw
arca to the left of the skm flap 15 covered with a spht-thickness
skin graft taken from the abdomen or thigh A tracheal stoma 1s
formed by approximation of the end of the trachea to the skin
with numecrous fine silk sutures The night lateral fissure between
the pharynx and esophagus remams to be closed at a second stage
Dramage of saliva from this fissure m the mterim 1s a constant
troublesome problem

I —The final stage n reconstruction 1s performed 4-6 weehs
after the first procedure, when wound healing 1s complete The
sk 1s mncised around the lateral fissure approammately 1 cm from
its edges Small flaps of skin are undercut around the fissure until
they may be approsimated without tension If blood supply of
these flaps does not seem adequate, they are replaced mn their
origmal site and hnal closure delayed for 3 more weeks

J =The skin flaps are approarmated with interrupted sutures
of 3-0 chromic catgut with the knots tied within the reconstructed
food passage A small spht-thickness graft 1s appled to the ex-
posed raw surfaces The skin tube re-establishing esophageal con-
tinuity 1s now completely buried
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Revision of Tracheal Stoma

Following total laryngectomy, a ring of scar tissue may form
around the tracheal stoma Stricture of the opening will occur
with surprismg rapicdity of the patient fails to wear his tracheal
cannula If stricture occurs, the stoma may be dilated gently with
a forceps to admit a small-caliber tracheostomy tube A larger
size tube 1s then mserted each day until an openmg of the desired
chameter has been obtamed Stricture will recur unless the patient
wears the tube for at least 12 hours each day Surgical revision
of the stoma 1s indicated for those patients who are uncomfortable
with continued use of the tube The ring of scar tissue 15 excised
and a new wide tracheostome constructed The modification ot
the Z-plasty described below will break the circular ring of fibrous
tissue and prevent further stenosis

A —The patient 1s given mtravenous pentothal anesthesia,
ovygen bemng admmistered via a catheter through the contracted
stoma An masion 1s made across the scar tissue at the 6 o’clock
position of the stoma to widen the opening and allow mtroduction
of a balloon-cuffed endotracheal tube

B —With the balloon mflated to prevent aspiration of blood,
an mcision 1s made completely around the stoma about 05 cm
from the mucocutaneous junction The trachea 1s mobilized for
a distance of 4-5 cm by sharp and blunt dissection close to 1ts
wall This dissection usually must be carried downward mto the
mediastinum for adequate mobilhization of the trachea

C —The area mvolved by the stricture at the proamal end
of the trachea 1s excised The tracheal opening may be widened by
removing a V-shaped portion of the anterior wall (see Total Laryn-
gectomy )

D —A Z-plasty 1s performed by rasing equal flaps from the skin
above the stoma and from the membranous portion of the trachea

E —The flaps are transposed to break the circular ring at the
mucocutaneous junction The skin and mucous membrane edges
are approximated by numerous mterrupted sutures of 4-0 silk A
post-laryngectomy tube need not be worn after this procedure
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surgical treatment In 172

P
Pain
diiguosuc sigmficance of 23

re
in eye Infurles 77
postoperative 39f
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Laryngectomy (cont )
total, 288 é
for advanced cancer of intrinsic
laryny, 280
combined with radical neck dis-
section, 296 f
Laryngopharyngectomy combined
with radical neck dissection,
281, 296 I
Laryngoscopy, 26
Laryny
anatomy, 276
biopsy of, 26, 32
cancer of, treatment methods, 280
edema of, 67
extrinsic, 276
cancer of, surgical management,
281
foreign body 1n, removal, 278
mtrinsic, 276
cancer of, 280
lymphatics, 276
mirror examination of, technic, 26
obstrug{:tlfon, nonoperative causes of,
6
palpation of, 24
roentgenographic examination, 28
Leukoplalia
of lip, 129
excision of, 134
of oral cavity, excision of, 148
Lips, 128 ff
Bemgn neoplasms of, 129
biopsy of, 29
cancer, treatment, 129 ff
cleft, 128
m-continuity excision of, 131
lymphatics of, 130
malignant lesions of, 129 ff
plastic repaur, types of
Abbe, 138
Bernard, 140
Estlander, 136
shave, 129
technic, 134
surgical wounds of, dressings for, 44
traumatic lacerations of, 128 f
V excsion of, 130
technic, 132
Lobectomy, thyroid 212 I
for multinodular goiter, 216
for nodular thvroid 208
for thvroid cancer 208
Ludwig s angina 22, 228
drainage of, 230
Lymph nodes
accessory chain, 252

cervical
biopsy of, 29 ff
palpation of, 24
radon seed insertion 1n, 158
regional groups of, 252
dissection
for Iip cancer, 130 £
for tuberculous lymphadenitis, 232
jugular, 252
parotid, 252
postauncular, 252
prelaryngeal, 252, 276
pretracheal, 252
submandibular, 252
submental, 252
Lymphadenitis, tuberculous excision
of, 232
Lympbhatics
cervical
anatomy, 252
palpation of, 24
of cervical esophagus, 276
ducts, fistulas of, 62
from larynx, 276
of lips, 130
Lymphedema, postoperative, 64

M
Malocclusion 1n mid-face fractures, 93

Mandible
cystic lesions of, 174
fragtures of, %% f a0
1agnosis, 23,
1n edentulous patients, fixation, 90,

ﬁng f, 96
ation of,
osteoradionecrosis of, 172
resection, with radical neck dissec-
tion, 266 ff
segmental resection of, 176
for adamantinoma,
indications for, 171
stabilization of bone fragments 1,
180
Mandibulectomy, 178
stabilization after, 180 )
for tumors of medullary canal, 17
Maxilla
cystic lesions of, 174 91
damage to, 1n fractures of zygoma,
ostcoradionecrosts of, 172
resection of, 166 I
for cancer of paranasal smuscs
161
for tumors of antrum, 171
scgmental resection of, for adamin-
tinoma, 170



Medustinotomy anterior 222
elanoma

e
o
of 114
Marphine 48
Mouth
bﬂﬂmluluiam of surgical treatment,

of
md.hthm-np{ foc 143 f
o

\mnm-of 161
otr
i richeal tube, 52

Needle b

N\ene hl:ct);f Aspuation biopry
nfraothital 48
mandibular 59

Index

mental 48

p
7th cranial
in cye injurles, 77
Nerves
cranial
injurles signs of
faclal

a
identification of methods 196
200
sacrifice of i.upamtidccto&nv 185
64

o'pcrrlnlvc injurtes to 23
supply
0?(1 o ds 182
o
of yeaid B15
Neurinoma, malignant of lip 129

Nevi, plgmented treatment, 113
Nose

ap) 1n fractures 89
deiectx‘lldn flap for 122
fractures, 88

20
surgical management of 115

Nosebleed contral of 162

Nursing care, postoperative, 40

[}
Operation, previons history of 22

Sa:‘a].m louth P'hu?ux
b
cancer radiotherapy for 143
tadon seed nsortion 158

contents suspension of 168

damage to in fractures of zygoma,
o1

Osteomyehtis of faws 22 170
surgical treatment 1n, 172

P
Pain
diagnotic ignificance of 23
relsef
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postopcrats e 39 €
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Palate

biopsy of, 32

cancer of, excision, 152

exanunation of, 26

alpation of, 24
Palpation tecfmxcs, 23 f
Papillary cystadenoma lymphomato-
sum, treatment, 194

Paranasal sinuses
cancer of, treatment, 161
diagnostic roentgenograms of, 28
Parapharyngeal space
abscess of, 229
dramage, 230
anatomy of, 228
Parasternal space of Burns, 224
Parathyroid glands
adenoma, 209
excision of, 222
function, evaluation of, 206
identification of, 1n subtotal thyroid-
ectomy, 216
location of, 210
preservation of, in total thyroidec-
tomy, 220
surgery, indications for, 208
surgical anatomy of, 210
Parotid duct
anatomy, 182
calculs, removal, 186
fistula, reparr, 61
Parotid gland
acute inflammation of, 188 f
anatomy, 181 f
carcinoma of 195
radical parotidectomy for, 202
diagnostic roentgenograms of, 28
fistula from, postoperative, 60
mflammation of, 188 f
inflammatory lesions of, 191
malignant tumors of, 191
mixed tumor of, 190 ff
surgical treatment, 191
wide removal, pathologic reasons
for, 192
removal, see Parotidectom
vascular tumors of, removal, 194
Parotidectomy, 196 f{
indications for, 195
radical, 202
Parotitis
acute postoperative, 188 f
surgical dramage 1n, 189

chronic, 189
sialograms 1n, 184, 189

Pentothal sodium, 47

Perforation of pharynx or esophagus,
repartr, 279
Pharyngeal wall
cancer of, 142
foreign bodies 1, removal, 278
mirror examination otf, 26

Pharyngotomy for perforations of
pharynx and esophagus, 83, 279
Pharynx
benign lesions of, surgical treatment,
142
cancer of

radiotherapy for, 143 ff
treatment of choice, 144 f
examination of, 23, 28
fistulas, postoperative, 60 f
malignant tumors of, 142 f
perforation, surgical repair of, 279
postoperative aspiration of, 42
Physical examination, 23 {
of mjured patients, 74
Plastic procedures
for reparr of fistula defect, 61
for reparr of lip, 136, 138, 140
Pneumothorax complicating surgery n
lower neck, 62
Polyps, mucosal of nasal cavity, re-
moval, 160
Pontocamne for topical anesthesia, 46
Port wine stain, 112
treatment, 113
Position of patient
for direct laryngoscopy, 26
for radical neck dissection, 254
for removal of foreign bodies, 278
for subtotal thyroidectomy, 216
for thyroid lobectomy, 212
for total laryngectomﬂy, 288
Postoperative care, 37
Preoperative care, 36 f
Preoperative medication, 46
Preoperative preparation for thyroid-
ectomy, 208 f
Procaine hydrochloride
for local infiltration, 4G
for regional nerve blocks, 48 f

R

Radical neck dissection

bilateral, 250 f
one-stage, inasion for, 264

biopsy incisions and, 30
contraindications to, 249
critical arcas in, 247 f
dircction of, 247
cxcision boundarics in, 247
inciston for, 254



with ectomy for cancer of
int 280

with laryngopharyn for can-
cer of extrinsic 281

for hyperthyrotdism, 206
ot
for thyroid cencer 209
ocrosis: of jaws treatment, 172

1}
for deiflyctd cancer of Intrinsic

far cancer of buccal mucoss, 1568
for cancer of extrinsic

for intra-oral cancer 143 £
for malignant tumors of neck, 235

postoperative
fo-rlcnncer of parmmasal sinuses,
61

for t}?’mid cancer 200
trradiation of mall

index
infection m, 225
Riedel s struma surgery for 207
Roent
for ﬁu‘mlntn nature lnd position

fractures
in mid-face fractures, 83

S
Salivary duct calcuh removal, 188
Sallvary glands
anatomy 181 f
inflammation of 188 f

4

t t;’;ﬂue wounds of management,
dressings for 44
Scan
mreventing, in excision of skin tu
mars, 116

from mf ted bemanglomas, excidon

of 128

cles of oral cavity, 143
Radon seeds h\u-rﬁon%?
f ahl‘ ha o 2 f
or cervical esophagus, 281 302
for fuﬂ—(hk‘h\cn defects of skin, 115

for Ly
\ESN yDe operation 138
Bernardtvpe operation, 140
Exlinder-ype operation. 138
for repalr of facdal lacerations, =7 80
Redoctum technlcs
mud face fractures 100
naul fractures 94
omtic {ractures, 83
R«-mfn Onler W eber diceace 1682
Repir tony unlnlrmrn! emergency
are of
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dram ge of 230

chu:stm,bony remaoval of 170 172

emeTgency treatment of 73 f
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hy 28

t 184
Slonses
branchial cleft, 234
evcision of 240
nasal, cancer of 160 f
thyroglossal 234
excidon of 238
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Skin (cont )
necrosis, 59
pigmented tumors of, 113
tumors, excision of, 114, 116
technic, 118
Skull
compound fractures of, 103 ff
diagnostic roentgenograms of, 28
fractures, 23
traction, for cervical spine 1njuries,
110
Sodium morrhuate for sclerosing of
hemangiomas, 126
Soft tissue wounds
of face, 76 f
reparr of, 78 f
of neck, 82 ff
stabilizing dressing for, 75
Spine, cervical fracture of, manage-
ment, 110
Stenson’s duct, 182
Sternum repair of, after anterior meda-
astinotomy, 222
Stoma, tracheal
mcreasing diameter of, 294
surgical revision of, 308
Strawberry mark, 112
management of, 126
Strlctureo of tracheal stoma, treatment,
306
Sublingual duct, 181
Submandibular space anatomy, 226
Submaxllary duct, 181
calculi, removal, 186
Submaxllary space, 226
Succinylcholine, 52
Suction apparatus, 42
Surgery of head and neck general con-
siderations 1n, 20
Sutures removal of, 40 f
Swallowing postoperative resumption
of, 38 f
Swelling
beneath scalp 1n skull fractures, 105
n chronic parotitis, 189

T

Telangiectasia, hereditary hemorrhag-
1c epistaxis n, 162
Tetanus prophylaxis in facc njunes,
77
Tetany, postoperative, 66 f
Thyrowd gland
blogd supply of, 210
cancer, 208
dy sfunction, diagnosis of, 206

lobectomy, 212 ff
lymph drainage of, 210
nerve supply, 210
nodular, surgical management of,
207 £
palpation of, 24
substernal, 24
operation for, 220
surgery
hyFoparathyrmdlsm following, 66

indications for, 208
surgical anatomy of, 210
Thyroid cartilage subtotal removal of,
286
Thyroidectomy
bilateral partial, in Hashimoto’s dis-
ease, 207
dressings for, 44
preoperative preparation, 206
subtotal, 216 ff
total, 220
Thyroiditis surgery for, 207
Thyrotoxicosis operation for, 216
Tomography, 28
Tongue

base of
carcinoma of, combined operation

for, 272 ff
examination of, 26
palpation of, 24
benign lesions of, surgical treatment,
150f 142
cancer of,
combined operation for, 270
radon seed nsertion 1n, 158
Tonsil
biopsy of, 32
cancer of, 142
combined operations for, 272 fI
foreign bodies 1n, removal, 278
radon seed msertion 1n, 158
Trachea
postoperative suction of, 42
Tracheostomy
indications for, 687 ff
tcchnie, 70
Traction for cervical spinc injurics,
110
Transfusions preoperative, 37
Traumatic lesions, 72 {f
crmoccrebral, 102
compound, 103 ff
nonsurgical, 102 f
surgical, 105 ff
emergency care, 73 f



technfe, 38
Tuburculun‘s of cervica! lymph nodes,
Tu]:oc\nnrlnu.sz

Index
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A c;ghb:lnn ofllp 130
o
\ertebrae ccr\}c::\ fracrure of 110
\ isceral apace
alwscess, dralnage of 230
anatomy 225 208

Vitamin  defidencies  preoperative
treatment, 37
Vocal R
paralysis of
superficial cancer of management,

partial laryngectomy for 284

\\4
Wharton 3 duct, 181
Wiring, interdental, 96
for stabilization of mandible
after fracture reductbon, B0
after resection, 180
Wooley type operntion 281 302 f
Wound care, postoperative, 40 f
Wound infection preventing 58
AS
X ray therapy
for acute surgical parotitic 168 f
for malignant tumors of mouth and

p 143
for d;l cancer of vocsl cords

%
Z-Dlﬂltysﬁgm revision of tracheal stoma,

Z
ymre!ofm 91f

reduction of 08
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Skin (cont )
necrosis, 59
pigmented tumors of, 113
tumors, excision of, 114, 116
technic, 118
Skull
compound fractures of, 103 ff
diagnostic roentgenograms of, 28
fractures, 23
traction, for cervical spme injuries,
110
Sodium morrhuate for sclerosing of
hemangiomas, 126
Soft tissue wounds
of face, 76 f
repair of, 78 f
of neck, 82 ff
stabilizing dressing for, 75
Spimne, cervical fracture of, manage-
ment, 110
Stenson’s duct, 182
Sternum repaur of, after anterior medi-
astinotomy, 222
Stoma, tracheal
mcreasing diameter of, 294
surgical revision of, 308
Strawberry mark, 112
management of, 126
Strlcture0 of tracheal stoma, treatment,
306
Sublingual duct, 181
Submandibular space anatomy, 226
Submaxillary duct, 181
calculi, removal, 186
Submaxillary space, 226
Succinylcholine, 52
Suction apparatus, 42
Surgery of head and neck general con-
siderations 1n, 20
Sutures removal of, 40 f
Swallowing postoperative resumption
of, 38 f
Swelling
beneath scalp n skull fractures, 105
1n chronic parotitis, 189

T
Telangiectasia, hereditary hemorrhag-
1c epistaxis 1n, 162
Tetanus prophylaxis m face injures,
77
Tetany, postoperative, 66 f
Thyroid gland
blogd supply of, 210
cancer, 20
dysfunction, diagnosis of, 206

lobectomy, 212 ff
lymph drainage of, 210
nerve supply, 210
nodular, surgical management of,
207 f
palpation of, 24
substernal, 24
operation for, 220
surgery
hy?oparathyrmdlsm following, 66

indications for, 208
surgical anatomy of, 210
Thyroid cartilage subtotal removal of,
286
Thyroidectomy ,
bilateral partial, in Hashimoto’s dis-
ease, 207
dressings for, 44
preoperative preparation, 206
subtotal, 216 ff
total, 220
Thyroiditis surgery for, 207
Thyrotoxicosis operation for, 216
Tomography, 28
Tongue

base of
carcinoma of, combined operation

for, 272 ff
exammation of, 28
palpation of, 24
bemgn lesions of, surgical treatment,
150f 142
cancer of,
combined operation for, 270
radon seed 1nsertion 1n, 158
Tonsil
biopsy of, 32
cancer of, 142
combined operations for, 272 ff
foreign bodies 1n, removal, 278
radon seed msertion 1n, 158
Trachea
postoperative suction of, 42
Tracheostomy
indications for, 67 T
technic, 70
Traction for cervical spinc injuries,
110
Transfustons preoperative, 37
Trwmtic lesions, 72 ff
crmocerehral, 102
compound, 103 {f
nonsurgc i, 102 f
surgical, 105 I
cmergeney care, 73 f






