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Preface to the Second Edition

THE CORDIAL reception given the First Edition of this book by the
dental, medical and allled professions both in practice and in the
schools has led to this Second Edition The same general purpese was
kept in mind in preparing this edition as in writing the First Edition,
namely to present the essentials of oral and facil cancer in an easily
read style and to nclude representative, but selected illustratrons and
diagrams This work was not intended to be an exhaustive treatise but
rather to serve only as an introduction to the subject The text was
reorganized to give further emphasis to the logical sequence of diag
nosis and treatment. A number of new illustrations have been added
and others redone. In order to meet repeated requests from teachers
and lecturers 35 mm slides of the {llustrations of this text have been
made available, these can be secured through Clay Adams, Inc., 141
East 25th Street, New York 10 New York.

The recent translation of ths text into Portuguese is a welcome step
in advancing professional cancer education.

We are grateful to many colleagues for their valuable suggestions
ard to Dr C. I Mohammed for his devoted assistance

-BG.S
~IS



Preface to the First Edition

CANcER 15 the second greatest cause of death in the United States.
This fact has led to the conceited efforts of public and private agen-
cies, of the health professions and of the scientific world to conquer
this most tragic illness In the division of responsibihity 1n waging war
agamnst cancer, the health piofessions have a particular and common
challenge 1n the field of oral and facial cancer This challenge 1s the
early recogmton of oral and facial cancer, which hes within the spe-
cial field of competence of the dentist as well as of the physician
The dentist’s responsibility rests not merely 1n the diagnosis and treat-
ment of dental disorders He shares with the physician the responsi-
bility for the prevention and diagnosis of o1al disease, of both local and
systemic origin

This book 1s dedicated to the early recogmtion and treatment of
cancer of the oral cavity and face It 1s designed to meet a growing
demand for a gudebook and survey of the field of oral and facal
cancer and related conditions The text 1s orgamzed for ready refer-
ence 1n the general practitioner’s office and for use n teaching It may
be read 1n 1ts entire sequence or may be used for information on spe-
cial aspects by referring to mdividual chapters Selected case historics
are presented to 1llustrate the characteristics of various types of tumors

In order to deal with the problem of oial and facial cancer com-
prehensively and m 1ts proper relation to the health and to the dis-
cases of the oral cavity and face, consideration 1s given to such correl-
atn e aspects as public health, research, anatomy and physiology and
differential diagnosis A selected bibliography 1s appended for those
seeking a more detailed discussion

The material has been obtamed from so many sources that mdnad-
ual acknowledgment has not been possible m every mstance Grateful

g



PREFACE TO THE FIRST EDITION 9

acknowledgment is due to authors who have given permission to re-
print certain selections and illustrations from their works In addition,
material has been taken freely from the literature prepared by the
American Cancer Society and the Tumor Committee of the Connect
cut State Dental Society and from textbooks on cancer by Ackerman
and Regato Cutler and Buschke, and Blair Moore and Byars. The
photographs are those of patients seen primarily in private practice,
the University of Illinois Clinics and at Cook County Hospital. Prefer
ence was given to illustrations of early lesions

We wish to acknowledge our gratitude to Dr Harry Sicher whose
aid was invaluable in the preparation of this text. We also wish to
thank, for their assistance in the preparation of most of the {llustra
tions Mrs. Helen Kutuzov for the line drawings and Mr William M
Winn for the photographs A grant from the Gertrude Everett Memo-
rial Fund made some of the illustrations possible.

-BGS
-LS
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PART I

The Cancer Problem






Public Health Aspects of Cancer

Cances 13 & major worldwide problem in public health. It is no re
specter of age, race or wealth It strikes on the average, in one of every
two homes. These facts have led to concentrated efforts of both private
and Federal agencies to control and conquer the disease One hundred
million dollars have been spent during the past decade for cancer
research and education and for the promotion of early detection, accu
rate diegnosis and effective treatment.

American Cancer Soclety —The American Cancer Soclety organ
1zed in 1913 has set as its goal the control of cancer through maximal
use of present methods of education, detection and diagnosis and
through co-ordinated research for new methods of prevention, diagno-
nis and treatment. The Society provides financial support for cancer
research in many miversities and hospitals

The American Cancer Socety obtained nearly $27 000000 in con
tributions in 1856 1t hes paid special attention to both lay and pro-
fessional education by organizing training courses at different levels
and by preparing appropriate literature Its educational campaign
reaches a climax each April, proclaimed as Cancer Control Month by
an act of Congress.

Federal agencies —Private agencles did the spade work which edu
cated the public and paved the way for governmental participation.

In 1837 the Federal Government through the National Cancer Insti
tute of the United States launched a comprehensive program to reduce
the death toll of cancer by improved methods of prevention and early
dia; g with an annual budget of $700 000 in 1837 the
funds for the National Cancer Institute have increased to an annual
rate of $35 000 000 These funds are for research and fellowships in the
Institute and outside institutions for cancer control grants to the

15



16 ESSENTIALS OF ORAL AND FACIAL CANCER

states and for grants for construction of teaching and research buildings

Considerable additional support 1s derived from the Atomic Energy
Commussion for basic medical and cancer research This ncludes the
supplymg of radioactive elements which may become an effective
weapon against cancer In addition to the Federal agencies, Numerous
state organizations are active 1n the field of cancer control.

Education for early diagnosis —Early diagnosis 1s a great factor
the successful control of cancer The educational program of both
private and Federal agencies, which has been focused on promoting
early diagnosis, 1s therefore of primaiy mmportance It has been pomnted
out that current cancer mortality could be reduced one-third to one-
half if early symptoms were given adequate medical or dental atten-
tion Studies have shown that delay i diagnosis has resulted only in
part from the 1gnorance and the neglect of the patient Delay has also
been due to failure to make the correct diagnosis by either the first
physician or the first dentist who saw the patient.

The percentage of potential “cures” 1s higher m the mouth, Iip and
skin than elsewhere. These are the sites that the physician and particu-
larly the dentist can readily observe m their everyday practice It has
been estmated that 80 per cent of deaths caused by cancer of the
mouth could be averted by early diagnosis and treatment

Results of current efforts —It 1s difficult to evaluate the immediate
prospects of the success of current research activities. Discovery of the
causes and methods of cure of cancer, an achievement of first magni-
tude, will be made, although one cannot foresee when ths will be
achieved Atomic energy was released m a relatively short time only
after the fundamental research 1n that field had been done Our pres-
ent basic knowledge of cancer 1s much more mcomplete On the other
hand, some defimte progress has been achieved m the field of cancer
control as a result of earher diagnosis and improved methods of treat-
ment Recent statistics show that in the Umted States one-third of
those who develop cancer today will survive for five years This 15 a
significant 1mprovement over 1948, when the five ycar survnn al rate
was about one to four In evaluating the cancer problem, Stemner (88)
estunated that the percentage of cures of most cancers could, on the
average, be more than doubled with the available knowledge

IncipEncE oF CANCER

One measure of the significance of a diseasc 1s 1ts annual toll of hves
Among fatal discases, cancer 1s, 1n most age periods, second only to
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heart ailments (Fig 1) It 1s responsible for one of every seven deaths
and is the leading fatal disease among women in the fourth and ffth
decades.

The annual death rate from cancer had risen to about 229 000 in
1853 about mix imes that of 1600 This rse does not necessarily indi
cate that a higher percentage of the population is developing cancer
Not only has the total population increased but, with the prolongation
of life expectancy a large proportion of the populetion reaches the
advanced age at which cancer occurs more frequently Other factors
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PUBLIC HEALTH ASPECTS 19

such as improved methods of diagnosis which lead to Increased recog
nition of cancer and improved methods of reporting must also be
taken into consideration It appears that cancer will continue to be a
challenge for many years Figure 2 gives an estimate of the annpual
death rate from cancer which Is expected to increase to over 420 000
in the year 2000 if present rates continue Thus, with the gift of Jonger,
life ther%mfﬁ_%%&?ﬂ Even with our present
[imited kmowledge, however currenf and expected cancer mortahity

could be reduced by one third to one half if the symptoms were recog

.

0

Fra 3.—After 85 the cancer death rate in mabes exceeds that in females
States, 1832) {Courtesy of Americen Cunccrsoc':ty) € (United

mized early This fact presents a serious challenge to the health pro-
fesnons.

Although cancer morbidity figures are not available, it has been esti
mated that the total number of cancer cases is approximately three
times the total number of cancer deaths Dr Clarence C. Little a lead
ing authority on the subject, has pointed out “Beyond the 200000
individuals dying each year of cancer there are probably from 500 0600
to 750 000 others with the disease and another 300000 with precan-
cerous conditions that could and should be detected by proper exam
ination and diagnosis ” The economic cost of cancer to soclety has been
estimated to amount to about twelve billion dollars a year

Age —The incidence of cancer varies with age sex, race, occupation
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and site No age is cancer-free Infants have been known to be born
with cancer Neoplasms grow more rapidly and metastasize earler 1n
the young Sarcoma is the common tumor mn children and 1s one of
the leading causes of death i childhood (13, 60, 66) Thus more chil-
dren die of cancer, particularly leukemia, than of infectious diseases
The 1incidence increases with age and 1s highest after mddle life (Fig
3) The fact that cancer 1s no respecter of any age has led to the slogan
of the American Cancer Society “When the patient 1s over 40, thmk
of cancer first, when the patient 1s under 40, think of cancer too ™

Ser —More men than women suffer from cancer Cancer is the great-
est killer of women 1n the fourth and fifth decades After age 55, the
mcidence of cancer deaths 1s lugher mn men than m women (Fig. 3)

A stnking difference i mcidence 1s found n cancer of the buccal
cavity and pharyn, which 1s four times more frequent in men than in
women. Cancer of the skin also occurs more fiequently m men

Race —There are mteresting racial differences 1n cancer frequency.
Cancer of the breast 1s less common 1n Japanese women than n other
women Negroes have less cancer of the skin, hp and mouth than have
others These differences appear to be the result of diverse extrancous
factors rather than of inherent racial characteristics For example, a re-
markable freedom from cancer of the penis has been obscrs cd among
people who practice ntual circumaision (Mohammedans and Jews)

Occupation —Among occupational hazards conducive to an mcereased
mcidence of cancer 1s work with a-rays and other racdioactive matenal
without proper protection (54, 61, 82, 87) It has been estimated that
50 per cent of the uramum mners at Joachimsthal, Czechoslovakia,
and up to 80 per cent of the cobalt nuners in the radioactive mines at
Schneeberg, die of lung cancer, most probably as a result of the inhala-
tion of radioactive particles

Fishermen who work with tar i the preparation of nets, and sailors
and farmers who are subject to prolonged outdoor exposure (sun and
wind ), show a high rate of ip and shin cancer (87) Ths fact lm.snlt’d
to the popular designation of thus type of cancer as “farmers ™ or
“satlors” " skin

Occupational cancers occur predommantly 1n males, smce they
come in contact with industnal carcinogens more frequently than fe-
males Occupational cancer 1s of major concern to the c~mxromr'1(‘nl«1l
cancer section of the National Cancer Institute, which was establhished
to concentrate on the industnal aspects of cancer control

Sites —Cancer of the digestive system leads the fatality st (Fag 4);
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Total deaths in 1953
18,827 110,252

Frc. 4 —Cancer deaths in the United States n 1853 according to sites.

however in terms of but a single organ the most common site In men
is the respiratory system and in women the breast. Other organs such
as the skin and mouth, also show a high frequency but since they are
more accessible and therefore more readlly treated than the gastro-
intestinal tract, they show comparatively lower death rates For the
same reason the oral cavity shows a relatively low cancer death rate
Orul cancer nevertheless takes an annual toll of about 6,000 persons
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Fi1c 5 —Percentage distribution of deaths from cancer of the oral cavitv mn the
United States mn 1953 (Courtesy of Amencan Cancer Society )

in the United States Figure 5 illustrates the peicentage distribution of
deaths from cancer 1n the oral cavity

In a survey m the state of Connecticut (11), cancer of the head and
neck constituted more than 10 per cent of all cancer, and oral cancel
constituted about 5 per cent of the total studies. These are the fields
in which the constantly alert dentist occupies a shategie position About
40 per cent of cancers of the head and neck and 60 per cent of cancers
of the gingiva are first scen by the dentist It has been estimated that
n a hypothetical group of 100,000 adults, sivteen men and three women
develop cancer of the mouth (21)



Present Status of Cancer Research’

THE WIDE scope of cancer research can best be appreciated by recogni
tion that cancer includes a large group of diseases characterized by un
restrained growth which, if uninterrupted, ultimately leads to the
death of the host. Cancer research of all the studies regarding the ill-
nesses of mankind, therefore possesses the unique distinction of being
primarily concerned with the fundamentals of both normal and abnor
mal growth The earliest references to clinical cancer may be found
in the writings of Hippocrates (460-375 B.c.) Systematized cancer
research, however began early in the twenticth century followimng the
great advances in the physical and biologic sclences during the nine-
teenth century

Cancer research may be divided wto the following fields of study
(1) the causes of cancer inductiog or experimental carcinogenesis
(2) the nature of the neoplastic changes at the site of origin (3) the
biologic behavior of cancer in the clinical host, (4) advences in the
clinical diagnosis and therapy of cancer (5) studles on the epidemt
ology frequency and incidence of cancer

Thess divisions are arbitrary and workers in institutions may pursue
one, several or all in a correlated program of research. In addition, can-
cer research utlizes methods and date fundomental to or derived
from practically all of the basic and clinical sclences These include
bilochemustry physiology genetics, nuinition, microbiology and pathol
ogy in the biologic area and analytical and synthetic chemistry physies
and radioactivity in the physical sclences. Such recently developed
technics as tissue culture and cytology are finding applicetion {n an
ever breadening manner

Wo are grateful to Dr Panl Kotin who hel generoualy in the rewrdting of
this chapter ped s

23



24 ESSENTIALS OF ORAL AND FACIAL CANCER

REesEarcH 1N EXPERIMENTAL CARCINOGENESIS

The fundamental concepts of the etiology of cancer have tradition-
ally followed two divergent paths one concept maimtains that cancer
1s primarily infectious m origin, the other that cancer results from
altered biochemical activity withun the cell Abnormal cellular growth
characterized by the loss of normal restraint and control and loss 1n
differentiation 1s typical of all cancer (Fig 6). Adherents of the 1n-
fectious theory incriminate the virus, suggesting that, since some am-

Fic 6 —Stages of mitotic tripolar division of the living sarcoma cell a, chromo-
somes have moved to three poles of the cell, b-d, succeeding stages of division of
same cell Indirect cell division 1s usually bipolar ecept mn the cancer cell or
when cellular poisons have been added (From a motion picture “The Dividing
Cancer Cells 1n Vitro” by Warren H Lewis )

mal cancers aie of known viral etiology, 1t may be possible that all
cancers are of viral causation

The preponderance of opmion adheres to the concept of a nonm-
fectious etiology of human cancer While considerable knowledge has
been accrued relative to cancei-producing agents, httle specific n-
formation ests as to the modifying effect of internal factors A hst
of agents known to be associated with cancer production mclude
(1) certam aromatic polycychic hydrocarbons, (2) wntating agents of
a mechanical o1 chemical nature, (3) physical factors, such as actinic
rays and radiation, (4) certamn infectious agents, including viruses and
parasites Inteinal factors thought capable of modifying the response
of the host to these external agents mclude genetic elements and hor-
monal, nutritional and chronologic factors (Fig 7)

Aromatic polycychc hydrocarbons —The discovery of cancer of the
scrotum 1n chimney sweeps by Pott (29) m 1775 led to the eventual
production of the first experimental tumors 1n ammals Yamagawa and
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Fio 7 —Possible etiologic factors in the production of cancer classified according
to external and {nternal environment.

Ichikawa (82} (n 1915 produced tumors in animals following the long
continued painting of rabbits ears with coal tar This was followed
by the identification of the first cancer producing hydrocarbon in
1,2,5 6-dibenzanthracene m 1830 by kennaway and Hieger (71) i
Great Britain Since that time a large number of chemically related hy
drocarbons have been shown to possess experimental cancer producing
potencies (19)

Irritating agents of a mechanical or chemical nature —It has been
known for a long time that chronic irritation of either a mechanfcal or
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chemical nature may play a role mn the production of cancer Mecham-
cal uritants such as ill-fithng dentures or rough, jagged teeth have
thus been considered mn relation to oial cancer Burns which alter-
nately heal and ulcerate may eventuate n cancer ( Fig 86, p 118)
Mouth cancer, for example, 1s unusually frequent among members of
a certamn sect in India who smoke cigars with the lighted end 1n the
mouth Here a multiple source of mitahon exists—fiequent burns and
concentrated doses of tobacco tars A high mcidence of cancer of the
mouth has been found m India and the Philippines, where chewmg
tobacco-betel nut quuds 1s common The question of whether tobacco
1s a carcmogenic agent 1s controversial at present

The role of writation 1 cancer production has been the subject of

TABLE 1 —NATURE OF INITIATING ACTION AND ProMOTING ACTION
N CARCINOGENESIS

INITIATION PROMOTION
Effect 1s specific Effect 1s nonspeaific
(carcinogen 1s required ) (1mitants, freezing and wound-
healing produce effect)
Action 1s sudden Action 1s prolonged
(possibly instantaneous, as (probably responsible for pro-
1 mutation ) longed and slow development
of cancer)
Effect 1s rreversible Effect 1s reversible, early
(actual tumor yields equal (effect may be transient below
calculated yield) threshold level)

much recent study The mduction of cancer 1s generally accepted as
having two stages—imitiation and promotion (47) The imtiating agents
possess the power to mduce cancer on the basis of nnate chemlcal’,’
physical or mechanical properties and aie referred to as “carcmogens
In the presence of a sufficient dose, their activity in the normal course
of events mevitably results m cancer In less than cancer-producing
doses, certan nonspecific agents may promote the activity of the carci-
nogens so that chinical cancer can also result The promoting agents
effect 1s nonspectfic, prolonged and, up to a pont, reversible It 1s
probably mto this latter group (promotion stage) that chrome umita-
tion falls Cancer may not appear until after many years of chronic
srritation The dentist should, therefore, elimmate o1 reduce all chrome
irmtation m the mouth Table 1 outhnes the essential differences be-
tween the stages of mmtiation and promotion (73)

Physical factors —Radiation energy varies on the basis of wave length
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and penetrability Excessive exposure to actinic rays has been known
to result m an increased incidence of skin cancer in certain occupa
tionally exposed groups such as sailors and farmers Table 2 shows
that the rate of skin cancer in given cities is in direct proportion to the
amount of average annual sunlight.

Radlant energy assoclated with the use of x ray rodium or radio-
active 1sotopes apparently has the power of cancer inftlation as well
as promotion Before the advent of the atomic age exposures were
almost exclusively occupational in type. The dentist who in his office,
carelessly exposed himself to the carcinogenic effects of x rays (Fig
121 p 274) the miners of radioactive ores and the industrial users of
radium, as in the case of the radium dial painters—all provide exam
ples of radiation induced cancer and related problems

The degree of exposure may be relathely slight but still of grave

TABLE 2.—RxraTron ur IneNarry or Suniionr 1o San Caxcrns
SErx Cawcrns FEx %

% or TotaL
100,000 PoroLaTiON Crrr PossaLx Sumisowr
140 Dallas 60-80
120 New Orleans 6264
37 Pittsburgh 50-57
24 Detroit 40-25

Courtesy of W C. Hueper Nabonal Cancer Instrtute

consequence {f the exposure extends over o long period or ¥ the sus
ceptibility of the individual is high X ray or radfum treatment of non
malignant, dermatologic or other diseases has resulted in cancer of
the irradiated tissues in some patents

Leukemia was found among New Jersey factory girls who had
pamnted hminous watch dials with brushes which they had pointed
with their lips Many of these girls swallowed and absorbed sufficient
radium to cause bone destruction and loxs of teeth (Fig 118, p 265)
and, in some death Tt is interesting to note that the first recognition
of this mvolvement came through the diagnosis of osteonecrosis of the
jaws made by a dental consultant (48)

A general population hazard has arisen since the use of atomic
weapons Evidence of this hazard has been observed in the mcreased
incidence of leukemia In persons who survived the atomic bombing of
Hiroshima and Nagasakl.

Infectious agents —Viruses have unequivocally been established as
carcinogenic for varfous species of animals particularly in bids, rab-
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bits and frogs There 1s no evidence at present, however, that viruses
play any role m the induction of cancer m man Cancer 1s regarded as
being nerther infectious nor contagious Bacteria have never been asso-
clated with cancer induction 1n any species An mcreased Labihty to
the development of cancer has been noted persons nfested with
certain parasites Examples mclude hver cancer persons 1nfested
with hiver flukes and urinary bladder cancer 1n persons infested wath
Bilharza,

NATure or NeorrLasTiC CHANGES AT SiTE oF ORICIN

Intensive studies are in progress aimed at demonstrating local
changes 1n tissues during the development of expermmental cancers and
subsequent to the establishment of cancers m humans A loose corre-
lation has been demonstated between the progressive decrease mn
organization and funchon of neoplastic tissue and alterations n en-
zymatic activity in cancer cells Ayre and Ayre (45), discussing the
antagomistic relation between cellular probferation and cellular dif-
ferentiation, have pointed out that mn normal circumstances the enzyme
systems responsible for differentiation utihze the available cellulai en-
ergy, thus slowmng pioliferaton If the enzyme systems specific for
differentiation are mmpared, cellular energy 1s not utihzed properly
and becomes available to the more primitive reproduction enzyme sys-
tems, with resultant excessive and uncontiolled cellular growth These
workers have, therefore, suggested that cancer may be produced by
the mmpawrment of one of the enzymes on which the specialized func-
tion of the cells depends

Warburg (37), n basic studies, established that cancer cells are
capable of glycolysis under both aerobic and anaerobic conditions
Normal cells possess the power of accumulating lactic acid primanly
n an aerobic environment One basic difference between normal and
cancer cells has thus been established Other quahtative biochemical
differences between cancer cells and normal cells have as yet not been
found

The response to the numerous caicinogenic chermical compounds that
have been admimistered to experimental ammals differs in the various
tissues Thus, methylcholanthrene produces carcinoma m the cpxthelvx-
um when applied topically and sarcoma 1n the underlymng connecb]\e
tissue when given by subcutaneous mjection Oral structures have also
shown selective responses Topical apphcations of carcimogens m
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hamsters and mice cause no response 1 the oral mucosa but produce
carcinoma in the cutaneous portion of the lip (77)

BioLocical. Benavior or CAncerR 1N Crinicat. Host

The natural history of cancer indicates that o balance exists between
the host and its cancer Internal factors have been shown to affect this
balance and to modify the course of cancer

Endocrins glands —Sterotd sex hormones have been shown to be in
timately assoclated not only iith the induction of cancer in experl
mental species but also with the modification of the course as well
In animals this applies to visceral cancers and leukemtia, as well as to
cancer of the sexual and accessory sexual organs While no such spe
cific assoczation with the induction of cancer has been demonstrated
m man, the clinieal course has been shown to be strongly affected by
alterations in the steroida] state of patients with cancer Androgens
have been shown to have a pallintive effect in the treatment of mam
mary cancer in premenopausal women, while the same effect has been
poted In postmenopausal women following the use of estrogens (78)

Estrogenic materials have been used for many years in the treatment
of cancer of the prostate (69) It should be remembered that the
steroidal state of the host may be altered by the surgical removal,
or destruction by radiation, of the gonads the adrenals or most re
cently the hypophysis itself as well as by sdministering hormones

Nutrition —In a manner slightly analogous to that of the endocrine

glands, nutritional factors have been associated both with the induc
tion of cancer and with the modification of its clinical course or nat
ural history Dietary deflciencies especally associated with the vita
min B group may be significant in the etiology of oral cancer The
meldence of cancer of the esophagus m Scandinavian women of low
economlc status with Plummer Vinson syndrome has been long known.
The role of vitamin B deficiency in the pathogenesis of this condition
is under study Thyrofd cancer appears to be higher in population
groups showing a dietary fodme deficiency with its associated endemic
goiter It has been shown experimentally that spontaneous as well as
induced, tumors appear less frequently and develop more slowly in
approprate strains of mice following restriction of their calode in
take. All that can be safd of caloric intake in the incidence of cancer
in man is that life insurance statistcs show an mncreased Incdence of
cancer in the patients who are overweight.
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Patients with cancer have been known to develop cachenia and ema-
ciation despite relatively small neoplasms and m the presence of an
adequate dietary intake A suggested explanation 1s that the cancer
has a prior claim on mgested nutritional elements, so that the energy
and growth requirements of the cancer are met before those of the
patient In relation to protewns, cancers have been referred to as “mtro-
gen traps” (84)

Aging —While some of the increasing mcidence of cancer may be
related to the increase m hfe span of the general population, 1t would
appear that the role of aging, per se, 1s of httle sigmficance m the
causation of cancer. This can be especially noted i environmentally or
exogenously caused cancers, where the dose of the carcinogen and
the frequency of exposure appear to be of greater sigmficance than
the age of the patient exposed Exposure to low doses of the carcinogen
quite naturally requires longer periods, often measurable 1mn decades,
prior to the mamfestation of chnical cancer

Heredity —The role of genetic factors in the development of human
cancer 1s at present indeterminate Selective breeding has resulted m
the development of highly tumor-resistant and highly tumor-susceptible
stramns of mice, but obviously no such parallel exists m the human ex-
perience Hueper, m discussing the role of heredity, observed that
“conclusions drawn from selectively mbred strains of mice, a notorious
biologic artifact without parallel i nature, have been instrumental m
giving to hereditary factors an exaggerated and distorted sigmficance
as immediate causes of human cancer” (67)

No estabhshed pattern of hereditary transmission of cancer euists
n man except 1mn the rare mstances of retinoblastoma and the pre-
neoplastic condition of multrple polyposis of the colon While 1t would
appear that cancer susceptibility might be an mhented factor, even
this 15 open to great question Although so-called “cancer familes”
have been described, they have all presumably been exposed to simi-
lar environmental factors and agents whose sigmficance n the develop-
ment of cancer must be determined

Abpvances IN CLiNIcAL DIAGNOSIS AND
THERAPY or CANCER

Prevention represents the primary goal mn cancer rescarch Progress
in the early detection of cancer and more effective treatment are im-
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perative, since the cure 1ate of cancer 1s dependent on the t
nosis

Dihgent and intensive research 1s m progress, aimed at |
ment of a diagnostic test in the prechnical phase of canc
Regrettably, no test has as yet been developed to fulfil this
sequently, current methods of diagnosis depend primarily
signs and symptoms Unfortunately, these signs, althoug
and acted on very quickly, generally occur late m terms of
history of the cancer This 1s so for most visceral cancers,
prognosis 1s stll associated with the diagnosis

Cancer diagnostic tests —As mentioned earlier, cancer
vided mto the stages of imtation and promotion A test
the presence of cancer during or mmmediately following |
mmtiation appears most unhkely If one were to divide the f
development stage mto the two sepaiate phases of subch
and chimical cancer, a test to establish the presence of ca
the subchnical phase appears quite concervable The kno
cancer 1s a group of diseases, rather than a single one,
corollary that a myriad of tests may be necessary for the
cancers that exist

Durmng the subchmcal phase of cancer, metabolic alt
known to take place, some of which are 1elated to the spe:
cancer present while others are related to the neoplastic
general An example of the former 1s the presence of a
amount of phosphatase m the blood, an indication of the
prostatic cancer or bone cancer Variations in the excretion
steroids m patients with certamn types of gemtal tract «
some breast cancers simlarly reflect metabolic changes

Nonspecific changes related to cancer i general have th
demonstrated m experimental species, chiefly on the enzy
An esample can be found 1n the reduction of catalase m tl
kadneys and an mncrease 1n the blood proteoses with cance
sites.

A recent method suggested for the detection of cancer
preclimecal phase relates to the use of screening technics on
Jlation groups Films taken during the annual chest x-ra)
the Tuberculosis Association are being analyzed for the
occult foci of cancer of the lung as well as of tuberculosis

Exfoliative cytology ~Exfohative cytology 1s the study of
cells obtamned from body orifices during the course of rout:
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~ examinations m the private physiclans office or dunng visits to cancer
diagnostic clinfes. It has been demonstrated experimentally that cancer
cells have a weaker cohesive bond than do normal cells and therefore
ttend to exfoliate or peel off either spontaneously or in response to
_slight mechanical pressure Thus, when these cells are found under
tthe microscope by appropnately trained personnel, the presence of
cancer can be strongly suspected. However under no circumstances
Lshould a final diagposis or definitve therapy of cancer be undertaken
on the basts of the cytologic examination alone In additon to spect
mens taken from the vaginal tract on routine physmeal examination,
; speamens can be obtaned from the tracheobronchial tree, the stom
. ach the esophagus and other body onfices when the presence of can-
~ cer 15 suspected. In relation to oral cancer the study of exfoliated cells
of the oral mucosa is of hmited diagnostic value, since the region is
so readily accessible and visible
Clinical diagnosis —While 2 cancer may be climeally early in terms
of its production of signs and symptoms, it 15 most frequently biolog‘n
cally late at this time so that successful treatment, except for super
" ficial cancers of the skin, is accompanied by limited success Neverthe
less, treatment should be instituted at the earliest possible moment
with the view of allowing as httle ime lapse as possible between the
onset of signs and symptoms and defimtive therapy
Therapy —In addition to the traditional methods of cancer treatment
by removal through surgery and the destruction of tissues by radiation,
recent advances in therapy have introduced the use of antimetabolic
agents and hormonal products Subsequent to definitive cancer therapy
reconstruction and repair have utilized surgical and prosthetic methods
Surgical treatment —The surgical treatment of cancer has not
changed matenally in the past 50 years However with tmproved care
of the patient, a more radical type of surgery can now be undertaken
Cancers of the lung and the pancreas that 25 years ago would have
been Izbeled “moperable™ can now be treated with an expectation of
success The frequent need for radical surgery becomes apparent when
it s realized that one single malignant cell, allowed to remain, is suff
clent for the continued growth of the cancer
Preoperative blood transfusions and special diets gwve the patient
added protection Operative procedures have been enhanced by the
new anesthetic agents and improved methods of administerg them.
Postoperative use of blood transfunons, amino acids, vitamins and
chemotherapeutic agents has greatly reduced postoperative risks

-
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Radiation therapy —Methods of radiation have greatly improved
with the development of Ingh voltage precision tubes which permit
mtensive treatment of deep cancer without harmmng the overlymg
healthy tissue. There 1s further hope from the radiation generated m
machmes ke the cyclotion and betatron Such high voltage \-rays
have their maximal concentration approximately 1% mn mside the sur-
face of the body In addition to radium, radon, which 1s a gaseous
by-product of 1adum, 1s available 1 small hollow gold or platinum
capsules or seeds Radioactive cobalt, which 1s much less expensive
than radwum, 1s also bemng used clinically

Advances 1n the control of atomic energy have faciitated the prep-
aration of radioactive 1sotopes, which are becoming available for can-
cer research and therapy For example, radioactive 10dme, which has
an affimity for thyioid cells, has been used effectively m the treatment
of cancer of the thyr0id In addition, radioactive 10dne can be traced
with the Geiger counter to locate metastases of thyroid cancer Law-
rence and his co-workers have reported beneficial results of the treat-
ment of leukemia with radioactive phosphorus

Cancers of the serous body cavities associated with marked eauda-
tion of fluid have been treated by means of local mstillation of radio-
active gold or chromium The effect, though tiansient, results mn a
marked dimmution, often for long periods of time, of fluid accumula-
tion 1n the chest or abdominal cavity

Chemotherapy —The assumption that mahgnant cells differ from
normal cells chemically as well as anatomically has led to a constant
search for chemical compounds which can retard the growth of mahg-
nant cells The enormous strides that have been made m the treatment
of mfectious diseases by means of chemotherapy have encouraged the
hope of stmlar success m the conquest of cancer

In 1955 a Commuittee on Chemotherapy of the National Advisory
Council was estabhshed for the purpose of co-oidmating methods of
study for the development of chemotherapeutic agents Representatives
from Federal and private agencies concerned with cancer chemother-
apy constitute the membership of this commuttee, which has a perma-
nent secretary who 1s the Chief of the Cancer Chemotherapy National
Service Center m Bethesda, Maryland

The greatest success obtamed to date through the use of chemo-
therapeutic agents has been with agents cdirected at mterfering selee-
tively with the nucleic acd synthesis of cancer cells, These anti-
metabolites have found their most umversal application m the treat-
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ment of malignant lymphomas and leukemias Thewr use 1 confunc
tion with radiation has in many instances been found to enhance the
effectiveness of both forms of treatment.

Hormonal therapy—Cancers of the genital tract and mammary can
cer have been the prime targets of hormonal therapy With the accom
panying use of the ever expanding number of steroids being 1solated or
synthesized, the palliative treatment of cancer has been imcreasingly
succeasful. As with all other methods of therapy the effects are only
transient but nevertheless great temporary remission of both the
cancer and its signs and symptoms has frequently been noted

Reconstruction (surgical and prosthetic) —A deformity frequently
follows surgieal or radiation therapy especially of cancer of the face
and jaws Such a deformity can be corrected eithor by reconstructive
surgery or by a prosthesis.

The advances in reconstructive surgery have been based essentially
on the same factors which have advanced the horizons of surgery in
general—namely mproved preoperative, operative and postoperative
care. The general principles of reconstructive surgery have remained
unchanged during the last 50 years However new techmes and modi
fications of old technics are constantly being reported.

The frontiers 1n the field of prosthetic reconstruction are being con-
tnuously advanced by the development of new and improved mate
rals (eg actyhes and other plastics)

Stupres oN THE EpmeMioLocy FREQUENCY AND INCIDENCE
oF CANCER

The recent increase in cancer of the lung has re-emphasized the
value of studymng cancer from an epidemiologic viewpoint. The geo-
graphie studies of cancer inadence by Stelner (34) as well as the
studles on occupational cancer by Hueper (68) have emphasized
characteristics of cancer which have been guides to both the experi
mentahst and the chnician in cancer research. Although geographic
pathology in terms of cancer is first bemg established as a sclentific
discipline, it offers great hope for the future m terms of eluadating
the role of raclal, social and other environmental factors in the develop-
ment of cancer

Socloeconomic status residence site (urban rural) soctal habits and

mores have all been shown to be related to various patterns of cancer
incidence
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Questions for Students

Why 1s cancer diagnosed more frequently now than 50 years ago?
What percentage of the population will get cancer?
What 15 the death rate of cancer as compared to other diseases?

How many people 1n the United States die of cancer each year? What
percentage die of oral cancer?

About what percentage of cancer occurs i the oral cavity and shin?

Are there differences 1n sex, race and occupation n regard to oral and
skin cancer?

Is cancer Iimited exclusively to people over 407

How far may one go 1n supplymg information to the lay public? Is it
proper and good taste to show the public climcal photographs in an
educational meeting? Are laymen prepared to receive this impact?

What are the principal methods of research being used to attack the
cancer problem?P

What are the possibilities of finding a cure for cancer soon?
What role does atomic research play in the cancer problem?
What are some of the causes of cancer?

What role does heredity play in cancer in the human being?
Is cancer infectious?

Does the cancer cell give off toans?

What are the basic cellular disturbances 1n cancer?

What 1s the approumate proportion of the hife span that passes between
apphcation of carcinogenic substances and the appearance of a recog-
mzable lesionP

What 1s the role of tobacco, rough teeth, poor dental work and chronic
writation 1 cancer?

Oral lesions associated with tobacco and tobacco habits are frcqncntl)‘"
deseribed Should the use of tobacco be discouraged on the above basis

Should a patient with cancer of the oral cavity stop the use of tobacco
and alcohol?
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Role of the Patient in a Cancer Program

AT THE cLiNicAL level there are three important links in the cancer
control program (1) the patient, (2) the family dentist or physician,
who sees the patient first and makes the diagnosis and (3) the sur
geon and radiotherapist who are called on to treat the patient. Intelli
gent co-operation of all three is essential or the program is destined to
fail. The control of cancer is not a problem of the health professions
alone- 1t is a problem of everyone.

Basfcally either the success or the failure of the control of cancer
depends on the patent. An informed, intelligent, co-operative patient
may become suspicious of cancer soon after its clinical appearance
if he has knowledge of the early symptoms He may pot be intelligent
enough, however to seek proper advice early Many patients tend to
procrastinate, seeh advice of their friends or go to the “quack” who
readily promises a great deal but unfortunately only delays proper
treatment. During this early clinical stage, valuable time is lost while
the cancer continues to

An important part of the educational program of the American Can
cer Soclety for the lay public has emphasized the need for perfodic
medical examinations and early recognition and proper care of cancer
Because of this extensive campaign a few neurotic individuals have
developed cancerophobla. This however is not too great a price to
pay if a greater number can be saved from death from cancer



Role of the Family Dentist and Physician
in Cancer Control

Y

Diagnosis

Pertopic MEepicAL and dental consultations mie recommended by all
of the health professions, and therr necessity and value should be recog-
mzed by the public Many patients come mmtually to the dentist for
advice m regard to the mouth A number of patents will consult their
dentists when they become awaie of lesions of the lip, buccal mucosa,
tongue, floor of the mouth, hard palate and gingiva In addition, many
more will visit the dentist for routine periodic dental examination and
treatment Among these may be imdividuals wiath early signs of can
cerous lesions of which they aie unsuspecting, but for wiich the prog-
nosis 1s most promsing The dentist 1s the first to see the majority of
cancer of the gingiva ’
If oral diagnosis 1s to be accurate, the techme of taking the patient's
history and conducting the oral exammation must be careful and com-
plete It should pertam not only to the teeth alone but also to ail of
the oral tissues and associated stiuctures Specific questions should be
asked of patients suspected of having cancer (see Chap V) Particuln
arcas, mcluding the submandibulai, submental and lower cervical
regions should be subjected to careful exammation (see Chap VII)
In addition, special exammations are often essential to make a final
cdhagnosis  Rocntgenograms of both the teeth and supporting hone.
as well as of the jaws, aid 1in demonstrating the site and cxtent of de-
structive lesions Scrologic tests arc mmportant n the diagnosis of
syphilis, which may imtate cancer Most important, however, is the
biopsy This requires the removal of a small, but not too small portion

40



DIAGNOSIS 41

of characteristic suspected tissue and its examination under the mi
croscope. With this and the aforementioned procedures, a final diag
nosis can be made (see Chap IX)
The following major headings are of value for oral diagnosis
1 History (Chap V)
IL Physical examination (Chap VII)
I Summary
IV Tentative diagnosis
V  Differential diagnosis (Chaps XI and XXX)
VI Speaal examinations (Chap IX)
VI Final dingnosis
VIIL. Recommended treatment (Chaps. XXXI-XXXIII)

THE LIFE OF THE ORAL CANCER PATIENT IS IN THE
HANDS OF THE FIRST DENTIST OR PHYSICIAN HE SEES
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History

THE TAKING of a patient’s history is an essential step mn oral diagnosis
It 1s an art and science which merits meticulous attention 1n every
case Relevant and sigmficant facts are often overlooked, forgotten or
withheld by the patient unless they are drawn out by careful and
systematic questioning The history outline shown m F igure 9 1s quite
extensive It 1s mtended not for routine, everyday use by the esperr-
enced practitioner but rather as a guide and disciplinary evercise for
the student who has not mastered the art

It behooves either the dentist or physician who first sees the patent
with the complant of a sore 1n the mouth o1 face to histen attentively,
patiently and understandingly and to take sufficient time to question
him systematically and thoroughly The following outline, adapted m
part from one by Martin, mncludes questions which should be asked of
a patient suspected of having cancer

1 What 1s the present complamnt? Record the present complamt m
the patient’s own words

2 When did you first notice anything wrong or abnormal n regard
to your present complamnt? If the patient gives an mdefimte answer,
such as “about two months ago,” determme the evact month, week
and day if possible

3 What did you think 1t was? The answer may give you an msight
mto the patient’s understanding of the problem.

4 What symptom or difficulty did you notice first and what other
symptoms followed and when? Is the lesion growing larger? Docs it
cver tend to heal completely® It is important to ascertain the exact
first symptom Some discretion may be used m recording the character
and order of symptoms Some may be entirely irrelevant ‘

5 What did you first think caused your trouble? The patient's opin-
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Fic 9 —Outline for Clinical History Taking.
A Persondl history

1 Name (complete) 8 Marital status

2 Address 9 Name and phone number of respon-
3 Telephone number sible member of family

4. Date 10 Birthplace

5 Age 11 Race

68 Sex 12. Nationality

7 TReferred by 13 Occupation

B Present complaint and duration
List symptoms in order of importance to patient, as (1) swollen jaw
for three days (2) sore on tongue for one month ete.

C  Onset and course of present illness
Patient s story of hs illness, as Patlent stutes that he was entirely well
until April 18 1956 when he first noticed (describe
symptoms In chronologic order) Include previous treatment far present
{filness

D Past history
1 Provious diseases Ilnesses similar to present complaint. Iliness
etwologically related to present complaint, as childhood diseases.
Other diseases according to patients age at the time, as scarlet
fever 4 years of age diphtheria, 8 years of age tonsifiitis, chicken-
pax, rheumatio fever diabetes mellitus, arthritis, etc. Medication
taken Diseases of adult life, including time of occurrence (also
soo family history)
Allergic conditions Hay fever asthma, sensitivity to drugs
Operations and anesthetics Include dentnl extractons, tonsillec
tomy blood transfusons and type of blood used, anesthetic agent
used and complications if any
Accidents or injuries Type and date complications.
Habits Appetite slesp tobacco tea and coffee, drugs, alcohol
Menstruation,
Z{a_\;lhﬂ Pregnancles, miscarmages, children (age henlth deformi
o3
Fﬁ fﬁiﬂnm and travel.
F v rv Family status father mother b thers,
liviog or dead and if dead, age and cause of dmr;; ngf,";
mental diseases, tuberculosls, cancer cardiovascular dissases, blood
disenses, diabetes mellitus endocrine diseases
E  Inquiry by systems
1 Head Headaches time of

oA W

o m

onset, duration, periodicity tydvpe of
eop)

pain and location (frontal, occipital, lateral, superficial
2 Eyes Glasses, vision, inflammat pain pr
edema of eyelids o diplopis,
3 Eas Loss of hearin

discharge (type)

g pain, noises (clicking, rmging, burzing)
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11
12

13

14

15
16

18

Frc 9 —Outhne for Chnical History Taking (cont )

Smmuses Pam, swelling, discomfort, discharge

Nose Colds (frequency and seventy), discharge, epistaus, ob-
struction, congestion

Oral cavity (lips, checks, tongue, etc) Mouth-breather, drvness,
excess salivation, ulcerations, odor, soreness, pamn, bleeding, swell-
ings, hp-biting, cleft lip

Teeth Pam, frequency of visits to dentist, loose teeth, previous
extractions or surgery of mouth and complications, if any, fived
or partial prosthesis, “recurrence” of caries, calculus formation,
brusism, esfolation of deciduous teeth, absent, abnormal or e\-
cessive teeth

Jaws Fractures, sublunation, dislocation, pamn on opening or clos-
ing movement, tenderness, trismus, chcking noises

Palate and pharyna Cleft palate, ulcerations, sore throats, tonsil-
Iitis, hoarseness, dysphagia

Salivary glands Swellings in floor of mouth, ulcerations, sahvation
(activity and consistency), pam upon eating sour foods, sahvary
caleuli, parotid, submandibular or submental swellings

Neck Pam, swellings or masses, ngidity

Cardiorespiratory  Pain 1n chest, palpitation, swelling of feet,
dyspnea on exerhon, cyanosis, cough, sputum (amount and char-
acter), hemoptysis, mght sweats, fever, hoarseness
Gastro-intestinal Appetite, nausea, vomting, epigastric pam, diet,
hematemess, distention, constipation, diarrhea, blood i stool, loss
of weight (Ib and time)

Gemtourinary Nocturia, hematuria, dysuna, freguency, urethral
discharge, lumbar pain, venereal disease (when, how diagnosed,
treatment)

Blood vascular Formation of hematomas, bruises, spontancous
bleeding from nose or mouth, weakness and fatigue

Bone and jomnts Fractures, arthnitis, deformities, swelling and
Iimitation of motion, rheumatism, pan

Neuromuscular. Headache, dizziness, fainting spells, paralvsis,
tremors, tics, paresthesia, ancsthesia, trismus Pam  regions m-
volved (area and pont of maumal intensity), time of onsct rela-
tive to cffort, chewing, change of bodv posttion, character (dull,
sharp, throbbing, wavehke, radmation), duration, perodicity, medi- |
cation for rehef |

Personahty  Introvert, extrovert, nenous wrresponsible, compulsive
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10n as to the cause of the growth is always of interest even though it
may be illogical

6 Have you seen anyone else in regard to this complaint? Include
visits to family physicians, dentists, surgeons radiotherapists cultists
and irregular practitioners Always record the names and addresses of
all conswted m chronologic order If only the last name and street
address can be obtained that information is nevertheless of great value.

7 What examinations were made? When? Record type of physical
and blood examimnations roentgenograms and whether a piece of tissue
(biopsy) was taken. Record all dates.

8 What advice were you given by the examning doctor regarding
the necessity for further examination and treatment? Did he tell you
the name of your disease? The attitude of the first person consulted in
regard to advice and treatment is an excellent indication of his tenta
tive dingnosis

8 What did you do about it? This will indicate how concerned the
patient is and how receptive he will be to treatment.

10 What treatment have you been given? \WWhen? Where? By whom?
It is essential to record the method of examination and subsequent
management of a cancer patient.

11 Who referred you?

The American Cancer Society and the United States Public Health
Service have made certain recommendations for state cancer registra
tion systems The objective is to obtain as complete accurate and
up-to-date reporting on all cases of malignant neoplasms as practicable
Several carefully prepared forms are used The record for malignant
neoplasms shown in Figure 10 is designed for either the hospital or
the tumor clinfe. Further information concerning the stote cancer regs
tration system can be obtained from the American Cancer Soclety
New York City

The obtaining of a written record of the patient s history has become
axiomatic in the practice of medictne. It is equally mmportant in oral
diagnosis This is particularly true as advances are made in discovering
the significance of changes in the teeth and oral mucosa as indicatars
of the health and disease of the individual, both past and present (68
23 24, 35 87) It may be difficult for the practitioner to accustom
himself to this routine, and sometmmes difcult for the patient to accept
it. However a continuing process of education will no doubt result
in both the doctor and the patient recognizing and appreciating the
need for proper oral diagnosis



HOSPITAL OR TUMOR CLINIC RECORD OF MALIGNANT NEOPLASH

Pleose complete this form for every cass of concer, suspected concer or other malignant tumer edmited
for diagnosls or treatment Include Leukemla and Hodgkin's Disease Every cose exomuned for suspected eoncer
should be reported whether or not the diagnous of malignancy_has been confirmed.

Hosprial Casa Number

1 Name
Pationt 2 Address

3 County 4 Date of admussion for this conditron
Nearest | 5 Namo
Relativo

or
Eriond 6 Addross
7 Daoto of Birth or Age 8 Sex 9 Race 10 Marital Status
1 Referred 10 Hospital or Clinie bys
12 Method of Diagnosis Blopsy ] Clinleal [] Other (Specify) [
13 Stage of disease of time of this diagnosis: 14 Date of This Dicgnosls
Localized [[] Reglonal Involvemont ] Remote or Diffuse Motostases [

15 Type of Growth or Leslon 16 Anatomical Site (Primary) 17 Anatomical Sltes (Metostonc)

18 Has patlent been traoted previously for this condition? Yes [J No [

W yos, give nome and address | Name
of phyilcian or hospitol

Address

19 Present Status of Patient:  Symptom free [] 1l but Ambulatory [J illinBed [J Dead [J

20 It Dead, Date of Death: 21 If Alive, Prognosiss  Good [ Falr [[) Poor [J
22 Patient Is Now at Home [ In This Hospltal (J 23 Hos this patient been told he has cancer?
Other (Specify) [ Yes [ No [

24 Treatment (Check ono or more): Surgery ] Radiation ) Other (Specify) [J

25 Purpose of Treatment  Diagnostic Only [  Palliative Only [J Curative [

25 131hls a privote patient? Nome

Yer (] No (]
I yes, glve name ond addrets of physician Address

27 Hospuo! (Chnie) Name
Submiting Report

Addrets

28 Ferson Submiting Namo (TLIASE TYPE OR PRINT) Thle 29 Dove of This Peport
Thit Report

I'ie 10 =Hosmtal or tumor dime record of mahgnant neophsm (Courtesy of
Amenc tin Cueer Soccty )
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Anatomic and Physiologic Considerations
of the Oral Cavity and Face

THE ORAL cavity marks the entrance to the alunentary canal. As the
seat of the dentnl apparatus it serves to mesticate the food and prepare
it for digestion. It harbors the organs of taste and with the pharynx
forms the resonator for speech. It also nssists in respiration Thus func-
tion is abnormally accentuated 1n mouth breathmg

EXTERNAL ANATOMY

Externally the oral region is somewhat circumscribed by the nose
above, the labjomental groove below and laterally by the nasolabial
grooves The last extend down and laterally from the wings of the
nose and pass a short distance from the corner of the mouth. The
grooves or sulci tend to be more distinct in advanced age, during ema
clation and among actors and others who because of their profession,
take special care in enunclation

Normally the upper lip is shightly more forward than the lower
Often the upper lip is short so that the gingiva is exposed during
speaking

INTERNAL ANATOMY AND PHYSIOLOGY

The oral cavity consists of the larger inner portion, the oral cavity
proper and the smaller outer portion, the oral vestibule. The dental
arches separate the two portions of the oral cavity (Fig 11)

Complete closure of the jaws with the teeth in occlusion permits
little fluid to pass between the vestibule and the oral cavity proper
except In the retromoler and interdentn! areas These spatial relation-
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ships vary with funchon, as breathing and speaking When the hps
are closed and the jaws are at rest, the opposmg teeth are not n
occlusal contact (Fig 12) but are separated by an average of 3 mm
The buccal and labial walls of the vestibule, however, are m contact
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Uvula .- Gingiva
a h -
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of prerygos ) Palatine
process ‘] .-- “tonal
H
-- Pterygomon-
Ant px]lar - dibular mPh"
(Glosso- -
paletine - Retromolar
musdle) \ arca
£ "™~ Vestsbule

Labial frenum (lower)

Fic 11 =The oral cauty (From Massler, M, and Schour, 1 Atlas of the
Mouth [Chicago Amencan Dental Association, 19187 )

with the teeth and gingiva and form at best only a yvery narrow verli-
cal sht The tongue practically fills the oral cavity proper exeept m its
posterior portion, leaving only a shtlike space (Fig 12). Even when
the mouth is open, 1t 15 a canal rather than a wide cavity The soft
oral structures are m part movable and m part attached to the under-

lying structures
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H
H
H

Fic. 12 —Frontal sectton through the fece. (Modified from Massler M., and
Schour L Atlas of the Mouth [Chicago American Dental Association, 1948] )

Oral mucoss —The oral mucosa 1s a warm and moist membrane
which lines the oral cavity It consists of stratified squamous epithelum
and the underlying connective tssue, the lamina propria and the tela
submucosa. The latter is not present in the gingival areas where the
lamina propna is attached to the immediately underlying perlosteum.
The oral mucesa 18 rich in minor salivary glands

‘VWhile the rich blood and lymph supply permits ready and relatively
rapid sbsorption, it also brings to the oral tissues systemic mfluences,
whether they be physiologic or pathologic. Thus the soft tissues as
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well as the alveolar bone, which are areas of stress, are especially vul-
nerable to nutntional and other systemic disturbances (6, 23, 21,
35, 87)

EPITHELIUM ~The epithelium 1s of the strahfied squamous type lts
layers are distinct The stratum germmativum consists of the basal
layer of cylindrical cells and the middle layers of polyhedral cells The
superficial cells are flattened and do not show cormfication cxeept
where the mucosa 1s firmly attached and 1s subject to heavy mechantcal
stresses, as 1 the gingiva and hard palate Cells are contmuousl
desquamated from the surface layers, especially durmg mastication,
and are lost in the saliva

LAMINA PROPRIA.—The lammna propna supports and nourshes the
overlying epithelium and projects into 1t by means of the connectne
tissue papillae The height of the papillac mcreases with the thickness
of the epithelum Collagenous and elastic fibrillar bundles course
through the lamina propria and increase 1n size m the decper layers
Similarly, blood and lymph vessels form a fine network m the lamma
propria as they branch out from the larger vessels in the loose tela sub
mucosa. The latter 1s loosely textured where the mucosa 15 quite mos-
able aganst its base, as in the floor of the mouth, but may bind the
mucous membrane tightly to the underlying structumes, as on the hard
palate and m the hips and cheeks The submucosa contains the mucous,
serous and mned glands and the ducts of the salivary glands

The cells of the connective tissue mclude fibioblasts, istioceytes and
leukocytes The last often wander through the epithehum mto the
saliva, where they are found as the so-called sahvary corpuscles.

corLor —The oral mucosa 1s a transparent red except for the more
pink gingiva and the hard palate, m which the rich capillaries are n'ol
as readily seen because of the presence of the opaque corncated laves
of the thicker epithchum The soft palate 1s yellowish

PIGMENTATION —Occasionally melamn pigmentation of the lip and of
the gingival epithehum 1s found close to the mucogmgval junction
This pigmentation 1s more common among Negroes than among Cau-
casians

ansonrrioN.—Absorption through the mucous membrane s very rdpl
1d, 1ts noncorncated epithehum bemg much more pcmwabk- lh.u') the
epithelium of the skin Ths fact 1s utihzed m the toprcal admmistra
tion for svstemic action of drugs in the oral cavity, particularly the
region of the floor of the mouth and under the tongue

stasITi Ty —The oral mucosa 1s quite sensitive where at s not nog-
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mally subjected to mechanfcal stress This is climeally demonstrated
when artificial dentures extend beyond the alveolar ridges which are
covered by a comifled layer to the less protected oral mucosa of the
vestibule and floor of the mouth.

HEALUNG POWER—Injuries to the guga and oral mucosa heal more
rapidly than do similar furies elsewhere The reason may be found
in the igh vascularity of these tissues, their rich lymph supply the
bacterlostatic quality of the saliva and the special environment com
parable to & moist chamber

The masticatory apparatus —Thus is the group of structures and or
gans which subserve the function of mastication. Mastication 1s per
formed not by the isolated action of particular teeth or a particular
1aw but by the combined activity and mntegration of the component
parts as one umt.

The masticatory apparatus as a whole also functlons in speech. How
ever the teeth as such are not exsential for this purpose since edentu
lous individuals can perform this function. The physiognomy which
is mans most Individual charactensic, depends largely on the form
and contour of the masticatory apparatus

STRUCTURAL PLAN —The masticatory apparatus consists of the teeth
and their supporting structures (penodontal membrane and alveolar
bone) the bodies of the maxillae and mandible the muscles salivary
glands blood vessels and nerves

Although the alveolar process depends on the presence of the teeth
the bodies of the mandible and maxillae grow and develop more or
less independently of the teeth and their supportmg structures They
are not altered by the absence of teeth as in the case of total anodontia
and loss following dental disease

The dentitions and jaws are articulated by means of the temporo-
mandibular joint and the related musculomotor apparatus to maintain
an efficient and harmonious occlusal and faw relationship

The efficiency of the masticatory apparatus depends on the co-ordi
nation of its various comporents Impaired functon, absence ar loss
of any one of them mav result in a breakdown of the entire apparatus
The loss or removal of a single tooth may have far reachmg seauelae
especially in the case of premature loss of the deciduous molars or
first permanent molars If the teeth are missing or in incorrect occlusion
or if the jaws are m an abnormal relation, senous dysharmony in the
masticatory apparatus will result.

8 TeETH—~The teeth must be properly arranged and organically
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umted with the rest of the body m order to perform therr particu-
lar funchon m masticaton The ncisors cut the food and are
situated 1 the anterior part of the mouth The cuspids seize and
tear the food and are at the corner of the mouth. The bicuspids tear
and grind and the molars commnute the food m the postenor region

These groups of teeth are arranged mn arch form and the mal
lary and mandibular arches or dentitions interdigitate and occlude
so as to perform therr functions most efficientiy. The form of the
tooth arch varies considerably with different individuals and 1s
correlated with therr cramal and facial form and body type Gen-
erally, there are three maimn types of arches: the square, the ovord
and the tapering Abnormal types of the arches present a major chal-
lenge to the orthodontist In any given individual the upper arch tends
to follow an elliptical curve, while the lower arch 1s more parabolic.

PERIODONTAL STRUCTURES —The periodontal structures (gingiva, per-
odontal membrane, cementum and alveolar bone) hold the tecth m
position and permit them to adjust microscopically to the continuous
processes of tooth eruption and of occlusal stmulation (Fig. 13) Un-
hke enamel and dentin, which serve as permanent recorders of dis-
turbances 1n mineral metabohism of the past, the continuously growmg
periodontal structures yzeld a transitory record of the present The sup
porting bone of the alveolar process 1s spongy and 1s therefore readily
resorbed 1n calcium depletion Fortunately, the record of the alveolar
bone 1s visible n 1ntraoral roentgenograms and 1s therefore readily
available for routine climcal examination.

The alveolar bone has a lower threshold to nutntional diseases than
other bones because of the surrounding infection assocrated with
gingvitis, the continued stram and stress of mastication and 1ts more
active growth and metabolism

DLNTITION AND JAws —During mastication a simgle dentoperiodontal
umit (the unit consisting of the tooth and 1ts supporting structures) can
function only n conjunction with sumlar neighboring and opposng
units The normal dentition thus consists of an mtcgmlcd compk-m(ni
of such umts properly alined and mterdigitated Their co-ordination
for the mamntenance of functional equilibrium depends on the follow-
mg tvpes of adjustments and arbiculations (1) the movement of the
teeth withm therr alveolr (alvecolodental articulation), and (2) con
tact with adjacent tecth (contact articulation).

The teeth 1in cach row or arch normally touch cach other at !!N' 50
called contact ponts of their lateral or approximal surfaces These
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contacts are usually situated at the level of either the occlusal or the
{nclsal third of the crowns of the teeth. The embrasures or spaces be-
low the contact polnts are filled by the interproximal gingival papillae
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Fro 13.—The tooth and its supporting etructures. (From Schour I, [ed.]: Noyes
Oral Histology end Embryology [Philadelphia Lea & Febiger 1853] )

These contacts are at first points but become somewhat flattened planes
with the interproximal wear associated with age

Occasionally 2 dentition is found in which the teeth, especially the
anterior ones, are pot in contact. Although such spacing may result in
a reduction of the possibility of interproximal decay it offers the dis

advantage of lacking esthetic appearance and of the frequent fmpac
tion of food
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united with the rest of the body m order to perform therr particu-
lar functbon m masticaton The ncisors cut the food and are
situated 1n the anterior part of the mouth The cuspids seize and
tear the food and are at the corner of the mouth The bicuspids tear
and grind and the molars commmute the food 1n the posterior region
These groups of teeth are arranged in arch form and the maxul-
lary and mandibular arches or dentitions mterdigitate and occlude
so as to perform therr functions most efficientsy The form of the
tooth arch vanes considerably with different individuals and 1
correlated with ther cramal and facial form and body type. Gen-
erally, there are three mam types of arches the square, the ovoid
and the tapering. Abnormal types of the arches present a major chal-
lenge to the orthodontist In any given mdividual the upper arch tends
to follow an elliptical curve, while the lower arch 1s more parabohc
PERIODONTAL STRUCTURES —T'he periodontal structures (gingiva, pen-
odontal membrane, cementum and alveolar bone) hold the teeth in
position and permit them to adjust microscopically to the continuous
processes of tooth eruption and of occlusal stmulation (Fig 13). Un-
hke enamel and dentin, which serve as permanent recorders of dis-
turbances in mineral metabolism of the past, the continuously growing
periodontal structures yzeld a transitory record of the present The sup-
porting bone of the alveolar process 1s spongy and 1s therefore readily
resorbed 1n calcium depletion Fortunately, the record of the alveolar
bone 1s visible m 1ntraoral roentgenograms and 1s therefore readily
available for routine climcal examination
The alveolar bone has a lower threshold to nutritional diseases than
other bones because of the surrounding nfection associated with
gingwvitis, the continued stram and stress of mastication and 1ts mor¢
active growth and metabolism |
DENTITION AND JAws —During mastication a single dentoperiodonta
unit (the umt consisting of the tooth and 1ts supporting structures) can
function only 1 conjunction with similar neighboring and opposing
units. The normal dentition thus consists of an integrated complement
of such umts properly almed and mterdigitated Therr co-ordmaho?
for the mamtenance of functional equilibrium depends on the fo]]o;*-
ing types of adjustments and articulations (1) the movement of tl'i
teeth within their alveoli (alveolodental articulation), and (2) con
tact with adjacent teeth (contact articulation) .
The teeth in each row or arch normally touch each other at the so
called contact pomts of their lateral or approximal surfaces These
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rechon A disturbance in any one of the foregomg mnterrelationships,
as the loss of a single tooth, may and often will result in dysharmony
and deformity and call for coriective measures by either the dentist or
the orthodontist The harmony that normally charactenzes the effective
orgamzation of the various umts of the dentition results i an esthetic
appearance

TEMPOROMANDIBULAR JOINT —This 1s the articulation between the
temporal bone and the mandible (30) (Fig 14). Interposed between
the temporal bone and the mandible 1s the third articulating body, the
articular disk Because of the bilateral coupled articulation of a single
bone, the movements of the mandible are 1estricted

The synovial capsule, the fibrous capsule and the accessory higaments
constitute the fibrous covering of the temporal and mandibular portion
of the arbiculation The fibrous capsule 1s attached to the rim of the
temporal articular surface and fuses with the articular disk around 1ts
borders, with the exception of the postertor margm, where the dish
1s loosely connected to the capsule It continues downward to the
mandibular condyle and includes a portion of the neck of the mandible
The synowial capsule follows the fibrous capsule closely and ends along
the entire circumference of the disk On the lateral surface of the joint
1t 1s remforced by the temporomandibular ligament Although the
fibrous capsule 1s loose between the temporal bone and the articular
disk, 1t 1s considerably tighter between the disk and the mandibular
condyle The sphenomandibular and stylomandibular ligaments are
described as the accessory igaments of the temporomandibular jomt
They are not important to movements of the mandible

Movements of the mandible and the temporomandibular articulation
depend on the correlated action of the mandibular musculature, name-
ly, the elevators (masseter, temporal, mternal pterygoid) that also have
retrusive components, the protrusor, external pterygoid, and the de-
pressor-retractors, digastric and geniohyords Two particular positions
of the mandible should be clearly understood the occlusal position,
and the rest posiion In the occlusal position the teeth of the mandible
and the teeth of the maulla are 1n full contact This position 1s hept
stable by the interlocking of the cusps of the teeth and the contraction
of the masticatory muscles Actually, however, the jaws are scldom ";
this posiion The more common position 1s one n which the upper ant
lower teeth are not in contact and an opening of 2-4 mm bebween the
incisal edges of the teeth emists This position depends not on the
presence of teeth but only on the muscular tonus
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Complete Oral and Facial Examination

THE sTSTEMATIC examination of the oral cavity as part of physical diag
nosts has been a neglected phase in medical and dental practice (Fig
18) Of the various cavities of the body the mouth is readily accessible
and the easfest to examine and often ylelds significant informatfon It
permits a gross and detailed view of a mucous membrane without spe-
clal instrumentation or approach At the same time, it contains 2 num-
ber of different structures which are influenced characteristically by
local and systemic disease

Enamel and dentin give a permanent and chronologic record of
systemic influences of the past (enamel hypoplasia) The gingiva and
oral mucosa on the other hand, reflect metabolic disturbances of the
present (blood dysecrasias, nutritional deficfencies) Local environ-
mental factors of the present are reflected both in ensmel and dentin
(canes erosion, bruxism, occupation, etc.) and m the gingiva and oral
mucosa (neglect in oral hygiene) (68 23 24, 35 87)

Since the oral cavity is continuously exposed to the forces of mast
cation and the chemical and physical trritation of the food it reflects
various subclinical states (infection nutritional deficiency) early and
readily Thus the family dentist and physician have an opportunity to
practice preventive and protective dentistry and medicine by finding
early lesions of which the patient may not be aware,

If obscure lesions are to be noted, the technic of oral and facial
emmination must be exacting and must include more than an examina
tion of the teeth (Figs 16-22) Too frequently the oral examination by
the dentist consists only of an inspection of the physical aspect of the
teeth, their mutual relation and the occhision of the dental arches. The
physician also at times tends to perform a cursory examination of the
oral cavity In efther event there is fatlure to recognrze and to dlagnose
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The action of the muscles on the articulated jaws creates the func-
nal dental apparatus (Fig 15) The sahvary glands, nerves, blood
ssels and soft tissues are naturally an integral part

TEETH AND CANCER

The fully formed enamel and dentin do not present any problem in
e field of oral cancer The enamel mn 1ts completed form 1s avascular
d acellular Its apposition has stopped m the early developmental
ages, and 1t has no power of regeneration Dentin, similarly, 1s not
pable of tumorous growth These facts are m harmony with the gen-
al rule that the tissues with less regenerative power are less likely to
velop tumors Cancer has been found 1n the human dental pulp i a
w mstances In each case, however, the malignant growth represented
metastatic spread through the pulpal blood vessels from a primary
urce m another part of the body (57)

TO RECOGNIZE THE ABNORMAL,
ONE MUST KNOW THE NORMAL



Fic 16.—Cutline Uted as Guide for Physical Examination (cont )

9
10

11

12,

13

14
15

Salivary glands Swelling, tenderness, actvity viscosity of secre-
tons of the sublingual submandibular parotid.

Lips Skin and mucous membrane surfaces end commissure ul
cor3, pits, clefts, fissure edema, anesthesia, frenum, bullous lesions,
nwellings chefliis

Mouth Odor size (microstomia, macrostomin) trismus, foaming,
distortion, saltvation (excessive dry mouth)

Buccal mucous membrane Ulceration, sebaceous glands, vestibu
lar attachment, papilla of parotid duct {swelling, redness) bullous
lestons, whitish lesions, pigmentation

Tongue Examine all sufaces darsal, anterior and posterior in
ferior ulcerntions, immobility tremor color tenderness, fissure
scars, deviaton, swelling, smoothness, coating, frenum.

Floar of the mouth Ulcerations, swelling, submandibular duct
(swelling, redness)

Hard and soft palate Cleft, ulceration, perforation, scars, texture,
swelling, deformity uvula (bifid, deviaton) mflammation, pa

Pharynx Ulceration, masses, fissures, injection, exudate and sur
face change

Tonsils and tonsillar plllars Size and position, crypts, injection,
ulceration.

Gingive and retromolar area (alveolar and areolar) Ulceration,
color texture, bleeding, consistency hyperplasia, atrophy depth
of gingival crevices.

Teoth Status of dental development, number present, condition
(caries end repair) erosion, hypoplasia, peg shaped laterals, mul
berry molars contact relationship position in the arch, mobility
tenderness on percussion, vitality of pulp dentin sensitivity hy
glene prosthesls (removable fixed)

01




Fic 16 —Outline Used as Guide for Physical Examnation

Temperature (oral, rectal) Weight (with or without clothes)

Pulse Height (bare feet)

Respiration Blood pressure (patient sitting or re-
clining)

Introductory remark such as Physical examimation reveals a well de-
veloped and nourished white female sitting 1n bed, who appears to be
about 35 years of age, m no acute distress, etc

Regional examination

1 Head General shape, symmetry, hair (color, amount, texture),
scalp, ulcerations, contusions, lacerations, tumors

2 Face Symmetry, expression, lacerations, skin color and teture,
moisture, eruptions, scaling, pigmentation, paralysis, dramng
smuses, anesthesia, edema, ulcerations

3 Neck Movement, lymph nodes (palpability, size, tenderness, pam,
consistency, mobility, swelling of submandibular, sublingual, cervi-
cal, sternoclavicular), thyroid gland (size, consistency, pulsation)

4 Eyes Vision, hds (ptosis), exophthalmos, brows, external ocular
movements, edema, reaction to light and accommodation, diplopia,
subconjunctival hemorrhage

5 Nose Smell, obstruction, discharge, septum deflection, ulceration,
perforation, deformty

6 Ears Hearing, mastoid tenderness, discharge (blood, clear flud),
position, malformation, ulcers

7 Temporomandibular jomt Ankylosis, subluxation, dislocation,
pain, tenderness, ear symptoms, overclosure, displacement

8 Jaws Symmetry, prognathism, underdevelopment, swelling, pam,
tenderness, trismus, mobility of fragments, crepitation, malocclu-
sion, relative position of ndges
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9

10

11

12

13

15

18

17
18

18

Sallvary glands Swelling, tenderness, activity viscosity of secre
tons of the sublingunl, submandibular parotid

Lips Skin and mucous membrane surfaces and commissure, ul
cers, pits, clefts, fissure edema, anesthesia, frenum, bullous lesions,
nwellings, cheflitis

Mouth Odor size (microstomin, macrostomia) trismus, foaming
distortion, salivation (excessive, dry mouth)

Buccal mucous membrane Ulceration, sebaceous glands, vestbu
lar attachment, papilla of parotid duct (swelling, redness) bullous
lesions, whitish Jedons, pigmentation.

Tongue Exmmine all surfoces dorsl, anterior and posterior in
ferfor ulcerations, immobility tremor color tenderness, fissure,
scars, deviation, swelling, smoothness, coating, frenum.

Floor of the mouth Ulcerntions, swelling submandibular duct
(swelling, redness)

Hard and soft palate Cleft, ulceration perforation, scars, texture,
swolling defarmity wvula (bifid, deviaton) inflimmation, pa
ralysis

FPharvnx Ulceration, masses, flssures, injection, exudate and sur
face change

Tonsils and tonsillar pillars Size and pomton, crypts, injection,
ulceration.

Cingiva and retromolar area (alveolar and areoler) Ulceration,
color texture, bleeding, consistency hyperplasia, atrophy depth
of gingtval crevices.

Teeth Status of dental development, number present, condition
(carles and repair) erosion, hypoplasia, peg shaped laterals, mul
berry molars, contact relaonship posifon fn the arch, mobility
tenderness on percussion, vitality of pulp dentin semsiivity hy
glene prosthesis (removable fixed)

L _ _J
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the early signs and symptoms not only of cancer but of other cond-
tions A method of complete examination should be established that
can be followed and can be developed nto a habit

To perform an oral examination properly, one must be famihar with
the appearance of normal tissues Once this has been mastered, hitle
difficulty should be encountered 1 recogmzing the abnormal

The oral cavity and face lend themselves 1eadily to nspection (Figs.
17-22) and palpation In some cases, percussion and even auscultation

may be employed

INSPECTION

This requires adequate hight for both extraoral and particularly ntra-
oral visuahzation A head light or head muror 1s often of great help
The actual examination begins as the patient walks mto the office and
sits in the charr The discerming examiner recogmzes abnormal condi-
tions of the face, lips and neck at a glance (Fig 17) Cosmetics should
be removed for examination of the sk of the face and hps Examma-
tion of the teeth alone 1s neither an adequate nor a complete oral ex-
amination The exammation should be thorough and complete, with
detailed records of the findings, and should proceed systematically,
preferably 1n the following order

A Extraoral exammation

Face

Parotid and submandibular sahivary glands
Submandibular and submental lymph nodes

Jaws and temporomandibular jomnts

Neck and cervical lymph nodes

Lips and corners of mouth

ntraoral exammation

Mucous membrane of lips and cheeks and papillac of parotid ducts
Floor of mouth, sublingual gland and submandibular duct
Tongue (all surfaces)

Palate (hard and soft)

Tonsils and tonsillar pillars

Posterior pharyngeal wall

Retromolar area
Gingiva and alveolar bone (penodontal pochets, mterdental arcas)

Teeth

The order of examination 1s arranged so that the estraoral structures
are examined first, the anterior traoral structures next and the pos-
terior oral and pharyngeal structures last Tluis sequence also perimts

CO1IDQU QNI DU D



Fic 17 —Inspection of bead, neck and fuce. The t should be inspected
from the frontal to lateral views for ulcerations and pigmentation of the skin,
rwellings asymmetry pubations and difficult or sbnormal opening of the mouth,
During the facisl examinstion, the vermilion zone and mucosal surfaces of the
lips should bo carefully examined.
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the patient to become accustomed to the exammation so that he will
be better able to co-operate for the more difficult oropharyngeal part
of the examination.

The teeth are deliberately placed last in the order of exammation
because, of all the oral structures, the dentist 1s least likely to neglect
them However, 1t may be found to be more practical to examine the
dental structures first Dunng the systematic oral examimation, unsus-
pected cancer may be detected earlier and more readily than cancer
of the rest of the gastromtestinal tract and of other viscera, where spe-
cial instruments or technics are required

PavLpAaTION

Palpation 1 a complete oral examination 1s of great value m diag-
nosis. It should be done gently, nevertheless thoroughly. Rough han-
dhing of malignant tumors may hasten the cellular spread 1t must be
pomted out that the examiner’s hand should be gloved for palpating
unknown lesions. Usually the mass can be palpated best between the
thumb and index finger

Extraoral palpation is eutremely important in attempting to deter-
mine whether oral carcinoma has spread to the submental, subman-
dibular or cervical lymph nodes (Fig 18) In esammation of the re-
gional submental and submandibular lymph nodes, extraoral palpation
alone may sometimes fail to reveal any changes However, 1f extraordl
palpation 1s combined with the placing of the inde finger of the op-
posite hand along the floor of the mouth to fix the mylohyoid muscle,
a lymph node that 1s only shghtly enlarged may be readily palpath.
This examination can be further aided by posihomng the patients
head forward, downward and Jaterally In this way the skin and fasci
are relaxed over the area to be examined (Fig 18)

When a defimite intraoral lesion is present, palpation yiclds mforma-
tion as to its consistency, sensitivity, extension or nfiltration and s
relation to adjacent structures Carcinoma m an advanced state 1s firm
and fixed to the underlyving structures e

When palpation reteals loose teeth, it 1s important to determine i]\t
cause of this loosening, especially when 1t 1s hmited to a sigle tooth
This may be the first sign of cancer 1 the region of the tooth ‘

Percussion and auscultation are not as important m oral examination
as in the exammation of the chest However, percussion of tecth re-
veals the normal and abnormal behavior of the periodontal membran¢
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Fro. 18 —Palpation. This importent step in physical diagnosis should follow
inspection  Palpation of suhmental, submandibalar {A and B) and cervical (C snd
D)fmgbmfurﬁxm,ﬁxedrwe]ﬂnpﬁequmﬂywﬂldhc}mdwmm-du{orﬂ
ar faclal cancer

Auscultation can be used to detect disorders of the temporomandibular
foint and to establish whether certain oral or cervical masses might be
aneurysms
EXAMINATION OF SWELLINGS

The exammer primarily by inspection and palpation should obtan
the following information if the patient bas a swelling

1 Site —Determine the exact location of the swelling, especially its
depth and its relabonship to adjacent structures

2 Size and shape ~If possible, the size and shape should be meas
ured accurately by a millimeter ar centimeter ruler This should in
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clude not only the surface area but some approumation of the depth
In addition, a sketch 1s often valuable

3 Surface —If the surface 1s ulcerated, a desctiption of the border
(regular o1 nregular, smooth, rolled, 1a1sed, thin) should be mcluded

SN S
~ 7

S

Fic 19 —=The oral cavity  Structures readilv visible on nspection are the upper
and lower hps, corners of the mouth, labial frenum, buccal mucosa, openmg ¢
the parotid duct, gingiva and teeth

The raw area should be deseribed i regard to color, bleeding and
presence of a membrane which can or cannot be removed readily The
surface of nonulcerated swelhings also should be deseribed 1 terms
of 1ts color and contour

4 Consistency ~The consistency of a mass 1s determimed by ['mlpﬂ'
tion This 1s a most important part of the chmeal exammation (,.mu;r
(unless 1t has undergone eystic degencration) 1s almost stony hnr,(
This 1s quite distinet from the bemgn tumors of soft tissucs and the



Fic. 20 —The tongue. All surfaces

should be eramined The dorsum 1s
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[P Ry B

Fic 21 —A, palate, B, oral pharynx a, anterior tonsillar pillar, h, hard p date,
p, posterior tonsillar pillar, pw, posterior pharvngeal wall, s, soft palate, 4, tonsil
u, uvula

fluctuant masses contanmng flurd It must be pomted out that bemgn
tumors of bone, because of therr hardness, cannot be differentiated
from cancer by palpation The consistency can be best determmed by
feeling the lesion between the thumb and mdex finger

5 Fivation —=Bemgn tumors are encapsulated and do not nfiltrate
into the surrounding tissue Consequently they are readily movable
Mahgnant growths, on the other hand. may eventually be fived to the
surrounding tissue, sometimes to the shin, and thei cfore are not moved
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readily or move with the overlying skin This is a result of the infiltra
tlon by the cancer into the adfoining Hssues

8. Secondary invasion of lymph nodes —Discovery of exther an oral
or facial leslon requires careful examination of the neck. The cervical
Ivmph nodes usuelly react to either {eflammation or neoplasm in the

|

Fm. 22 —Fauces a anterior tonsillar pillar p posteriar tonsillar pillar ¢ tonsil

T b

4,

mouth or face If the reaction is due to mflammation, the cervical nodes
are enlarged and may be tender soft to firm and not fired. The findings
vary depending on whether the inflammation is acute or chronic. If
the reaction is due to cancer the cervical lymph nodes are not tender
but are enlarged and firm In the early stages the lymph nodes may be
moveble later they are fired to the surrounding hissues.

SUAMARY

If the conditions are normal, the eforementioned procedures will
require but a few minutes. Therefore the clintcal and roentgenographic
emminations of patients by the dentist, in many instances long before
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they present themselves for medical examimation by a physician, pennit
him to aid 1n the early recognition and diagnosis of cancer, particularly
primary cancer of the mouth and face On the other hand. manv pa-
tients present themselves for dental treatment with advanced stages
of cancer that had not been recogmzed earher

SEARCH FOR THE ABNORMAL



VIl

Clinical Signs and Symptoms of Oral
and Facial Cancer

Tar nrrorTaNcE of early recognition of a cancerous process in the
mouth or face makes it necessary that the examiner be well informed
regarding the early signs and symptoms (Fig 23) The msidious onset
and the silent (asymptomatic) early course must be repeatedly em
phastzed. Vigilance and consclentious care in the routine examination
of the face, mouth and pharynx are therefore imperative.

In conducting an oral and facial examination both the dentist and
physician must recognize the early and late signs and symptoms of
both primary and secondary cancer The idea should be abandoned
that certain characteristic clinical signs are always essential for the
diagnosis of malignancy Instead, a definite and standard epproach
must be developed for the management of every suspicious area which
differs from the normal in order to root out the early cancers

Pain, loosening of testh, paresthesias and roentgenographic changes
having no discerntble local etiologle factors must be considered as pos
sible symptoms of cancer metastasizing from another part of the body
This is particularly true if there is a history of recent and continuous
bﬁOfwdgthaln,bleeding or tumor like masses in other parts of the
body Of course, these are far advanced cases

TumMon
A tumor may be defined as a swelling or mass This could be caused
by trauma, inflammation or new growths The term “tumor ~ however
is usually limited to new growths New growths may be benign. These
are limited in growth, do not metastasize and usually do not cause
71
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ally fixed to the underlymng structures because 1t infiltrates. It has a
firm consistency if palpated between the fingers. When the mass out-
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Fic 25 —Carcinoma of the lp Above, advanced chmical stage The ulcerated
mass 15 large (compare with Fig 24), fixed to underlying tissue, infected and cen-
trally necrotic Below, spread of the carcmoma 1nto surrounding normal tissue

present which bleeds easily The surface soon becomes secondanly in-
fected With infection and necrosis of tissue, the surface may take on
a gray coloration A foul odor may develop The lesion may become
pamnful and tender to the touch. Chewing, drinking and talking may
be distressing

Classification of carcinoma —Generally carcinoma can be classified
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according to the principal direction of growth mto two groups (1)
exophytic, and (2) endophytic.

The exophytic type of carcinoma (Fig 28 A) although 1t does
filtrate and proliferate fnward is charactenzed primarily by a promi
nent fungating growth, the surface of which soon becomes ulcerated
and secondarily infected. This type of carcinoma 1s described as out
growing, one growing toward the examiner and away from the patient.
It is usually of a relatively low degree of malignancy and its tendency
to distant spread is not high

The endophytic type of carcinoma (Fig 26 B) although 1t does
grow outward to a small extent, is characterized primarily by a rela

Fw 208.—Exophytic and endophytic types of carclooma of the Hp A, exophytc
It is slow in growth and of low grade malignaocy
to B endophytic type, present not moro
lv;tph, invaslve and of higher grade malig

tively smaller sharply punched-out ulcerative superfical area with in
filtration of the tumor into the depth This type of carcinoma is de
seribed as ingrowing, one growing away from the examiner and toward
the patient. This smaller and less spectacular looking tumor s usually
of & higher degree of malignancy than the exophytic type and conse
quently does not have as favorable a prognosis

Sarcoma —Sarcomas usually ardse m, or are closely associated with,
the jaws They may cause enlargement of the bone. Proliferation of
bone occurs in the osteogenic sarcoma. Consequently when palpated,
they are very hard and fixed. In the early stages when no clinical signs
may be apparent, roentgenograms may be of value. Eventually swell
ing and deformity of the face become apparent. The rate of growth is
frequently quite rapid.






roentgenogram D mired tumar of parotid gland, it grows slowly may be present
for many and may become mal E

cell
cheek, highly malignant. F adenocarcinoma of parotid gland, highly malignant.

Kl
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mto the neck (Fig 32, E, P 99) Sometmes the first sign of an oral
or facial carcinoma 1s a hard, fixed swellng 1 the submental, sub-
mandibular or cervical region ( Figs 52, p 185, 67, p 159, and Table 5,
p 94) A patient with such a swelling must have a complete examma-
tion of the oral cavity, the entire pharynx, the maxllary smuses and
the face so that the primary site of growth can be located An expert
mn the examination of the hypopharynx and nasopharynx should be re-
sponsible for this part of the procedure If the primary lesion 1s not
found, thorough examinations should be repeated every two weeks
The primary lesion, although quite small and apparently mnocent
looking on gross exammation, may actually be highly malignant

Submandibular and cervical metastases are most frequently a result
of spread from a malignancy above the clavicles It must be pomted
out, however, that a mass m the cervical, submandibular or parotid
area may relate to a cancer inferior to the clavicles (Table 6, p 95)

Primary swellings of the neck do occur, but as a rule they are not
malignant (Fig. 32, A, B, D, p 99) Prmmary carcinoma of the neck,
other than that of thyroid gland, 1s uncommon Malignant transforma-
tion of a lateral cervical cyst (branchial cleft cyst) 1s also uncom-
mon

Loose TEETH

The alveolar bone 1s connected to the cementum of the tooth by the
periodontal membrane (Fig 13) Consequently, the destruction of
the alveolar bone for any reason will result in the loosening and sep-
aration of the teeth in the affected area

One must always think of cancer of the jaw 1if teeth 1 a restncted
area are loose and there 1s no particular gingival or penodontal -
volvement Tumors often mvade the jaws either directly or by me-
tastasis and may destroy both the attachment apparatus of the teeth
and the bone As a result, the teeth become loose (Figs 23 and 78, 4,
p 184) If cancer is the known cause of loose teeth, the teeth should not
be extracted without first consulting the specialist who will treat or 15
treating the cancer Eatraction of these teeth may only imcrease the
spread of the cancer ’

If a growth 1s found m the base of a wound either at the time of of
after dental extraction, do not discard the tissue It may be cancerous
and should be examined microscopically (Fig 78)
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Pav (LocAL, REFERRED)

The assoctation of pam with oral cancer indicates that the growth
15 probably fairly well advanced. Pain is not an early complaint unless
the cancer 1s loceted tn an area of motion or is subjected to trauma
Unfortunately many patients will not seek aid until pain is present.
The pan results from either secondary infection or pressure Carcinoma
without infection 13 usually painless

Secondary infection —Because of moisture maceration oral trauma
and oral bacterial flora, secondary infection of cancer tends to occur
earlier 1n the oral cavity than in cancer elsewhere With the secondary
infection all of the cardinal symptoms of inflammation, of which pain
is one may be present. If the infection is eliminated, the pain from
this cause will disappear

Prassure —A second cause of pain in carcinoma may be pressure on
the pain flbers of sensory nerves The distribution of the pamn depends
i part on the site of pressure However the pain may be referred
The patient complaining of pain aiound the face and jaws should be
suspected of having cancer The patient should not be dismissed with
a diagnosis of trigemimnal neuralgia until a thorough examination has
been made. Sometimes after a period of severe pain the patient states
that the pain has disappeared but that numbness is present In such an
instance the tumor probably destroyed the nerve completely

It must be pointed out however that pain in the oral cavity may
be referred from some extraoral source Patients with cardiospasm and
epigastric pain mav complain of pain in the lower jaw neck and ears.
Other conditfons such as nasopharyngeal tumors and itracranal le-
sdons must be consldered as possible causes of pain in the differential
dlagnoss Associated with the pain may be other signs and symptoms
such as deafness and asymmetry of the palate

PARESTHESIA AND ANESTHESIA

Patients with oral carcinoma sometimes complain of tingling or &
sensation of numbness along the side of the jaw or face Ths is caused
by the pressure of the tumor on the various branches of the sensory
divisions of the tiigeminal nerve Central tumors of the mandible and
carcinoma of the maxillary sinus are the more common causes.
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PAraLYSIS

Facial weakness or palsy 1s frequently associated with carcmoma of
the parotid gland The tumor encroaches on the facial nerve and either
decreases or ehminates the conductivity of the nerve impulse to all or
a portion of the facial muscles It seldom occurs with mmed tumors of
the parotid gland. Bell’s palsy and paralyses of central orgin must be
differentiated.

Paralysis of one half of the tongue with atrophy and dewiation to
the affected side may follow pressure on the hypoglossal nerve Such
pressure may come from a carcinoma of the lateral wall of the naso-
pharynx or as a result of an mtracramal lesion

Compression of the motor fibers of the mandibular branch of the
trigeminal nerve results i paralysis of the external and mternal ptery-
goid, masseter and temporal muscles The soft palate 1s also affected
(tensor palati muscle)

Trismus

Inability to open the mouth can be caused by cancer or the sec-
ondary infection related to 1t The area mvolved 1s around the ramus
of the mandible, the masseter, the mternal pterygord and temporal
muscles Trismus may be one of the earhest symptoms of a nasopharyn-
geal tumor which has extended laterally

DIFFIcULTY IN SWALLOWING

Swallowing 1s difficult when the tonsillar pillars, pharyngeal walls,
palate, tongue and floor of the mouth are mvolved Pam, fixation of
structures and obstruction are the immediate causes of the difficulty.

Bap BreaTtH, Poor ORAL HYGIENE, INCREASED SALIVATION

A foul and charactenstic odor develops after an oral growth becomes
necrotic and secondanly ifected Furthermore, because of the asso-
ciated pam, the patient tends to neglect his oral hygiene Food and 1ts
products of degiadation collect around the teeth, contributing further
to the bad breath Associated with this 1s mcreased salivation

Poor SreecnH
m-

Speech may become defective 1if the tongue has been fived or |
vity

filtrated by the cancer or if a large growth 1s filling the oral ca
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(Figs. 56 p 140 and 84, p 154) Speech is disturbed also when the
palate, nasal cavity maxllary sinus or oral cavity has been perforated
(Fig. 118 p 253)

HEMORRHAGE

The surface of the cancer may bleed because of trauma, but this is
not usually of great import. In far advanced carcinoma, infection and
necrosis or invasion of a blood vessel of major size may result in a
fatal hemorrhage.

REMEMBER THAT EVEN EARLY CLINICAL SIGNS AND
SYMPTOMS ARE LATE IN THE PATHOGENESIS OF CANCER



IX

Laboratory Aids

In ApDITION to the history and physical exammation, the followmng lab-
oratory procedures facilitate the making of a proper diagnosis

SpeEcIAL, ExaMINATIONS

A Blood tests complete blood count, differential cell count, bleeding
time, clotting time, hemoglobin, prothrombin time, Wassermann and Kahn

agglutination
B Roentgenograms intraoral, occlusal, estraoral, lateral wiew head

plates, posteroanterior view head plates, nasal smuses, temporomandibular
joint, zygoma, skull, long bones, pelvis, laminagrams

C Biopsy

D Bacterologic tests

E Urmalysis

F Study models

G Photographs

ROENTGENOGRAPHIC AND SEROLOGIC EXAMINATIONS

Roentgenographic examination —This 1s dispensable to a complete
oral and facial exammation The roentgenogiams must be adequate
in extent, technic and interpretation No attempt should be made to
base a diagnosis on unsatisfactory films If the mntraoral va1ay examind-
tion 1eveals changes which 1equne fuither analysis (Iig 78, A, p 1'84)7
larger intraoral (Fig 78, B) and extraoral films should be taken X-ray
exammation for jaw lesions should include posteroantenor (Ing 78, C)
and lateral (TF1gs 79, p 187, and 80, p 188) films Onc Jhould not hesi-
tate to have the professional roentgenologist, either dental or medical,
take additional views

X-ray films can be of great axd 1n the diagnosis of cancer Although
one must rely on the microscopic study of the tumor tissuce for the

82
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final diagnosis the roentgenogram will discloss the site of the tumor
and to some extent the amount of bone destruction (51 52) Unfortu
nately the roentgenogram gives us only a gross view of what has oc
curred One may not be able to diagnose a destructive lesion on the
basis of a roentgenogram if the process is not advanced far enough
Furthermore the amount of destruction is probably more extensive
than the roentgenogram reveals

The roentgenogram is valusble in detecting bone tumors of primary
and secondary origin These wclude sarcoma, carciroma with local
spread (maxllary smus bp cheek, gingiva, floor of mouth, tongue
pelate) and cancer which spreads to the jaws from distant sites

Serologic examination —Every patient suspected of having cancer
should have either a Wassermann or a Kahn blood test. Syphilitic le
nons may be mistaken for cancer and patients with cancer may have,
m additfon syphilis. A positive serologic reaction does not mean that
biopsy of a suspected neoplasm should not be done Valuable ime will
be lost by treating a patient for a syphilitic lesion which in reality is
cancer Carcinoma of the tongue is commeon m pahents with syphilitic
glossitls. Chemical exammation of the blood serum is also of value be
cause certam tumors present m bone may cause elevation of the serum
phosphatase values

HISTOPATHOLOGIC ASPECTS

Biopsy and tissue preparation —The most important step in the final
diagnosis of cancer is the microscopic examination by a qualfied pa
thologist of a properly prepared and representative section of the sus
pected tissue When a patient 18 seen with a far advanced carcinoma,
the clinfcal diagnosis can be made with a high degree of certanty The
biopsy confirms the diagnosis and treatment mav only be palliative.
However since the challenge and aim are to detect cancer at its earliest
clinieal stage, the biopsy 1¢ of the utmost importance Many Hmes the
clinical diagnosts is doubtful and biopsv of the early small lesion
(which even may mean 1ts complete removal) will give us the final
diagnosis (Fig 28) A diagnosis of cancer cannot be regarded as cer
tain # based only on a clinical history physical examunation and
roentgenographic study

In the case of a lesion suspected of being cancer it 15 probably best
that the biopsy be taken by the one who 1s ready to proceed immedi
ately with the necessary treatment. It s not good practice to take a
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biopsy and then wait several days for the microscopic report before
referring the patient to a specialist If the diagnoss 15 presumptive of
cancer, tme will be saved 1f the patient 1s sent at once to the specialist
who will take his own biopsy

All tissue which 1s removed, even 1f 1t 1s not thought to be malig-
nant, should be submitted routinely for microscopic exammation Occa-
sionally an unsuspected cance:r 1s diagnosed 1n this manner This ap-
phes particularly to tissue attached to the root end of extracted teeth
and to tissue found 1n extraction wounds with delayed healing

REQUIREMENTS FOR SATISFACTORY BIOPSY —Biopsy usually entails httle

Fic 28 —Comparative values of biopsy of (A) early chnical stage of carcinoma
(nodule) and of (B) far-advanced chnical stage (tumor, ulcer and metastasis}
Biopsy of early lesion means diagnosis, complete removal and cure Biopsy of far-
advanced lesion means only diagnosis

danger The malignant melanoma, however, should not be subjected
to biopsy but should be removed completely, and other p0551b]e mnhgi
nant tumors should be handled gently m order to avoid possible sprea
of the growth Vigorous palpation and mjection of the local anesthelic
agent mnto the tumor should be avoided (50) The 11sk of mfection of
hemorrhage 1s mmimal Since only the tissue submitted can be exam-
mned and diagnosed, 1t 1s essential that the climician choose a repre:
sentative area for biopsy It 1s far better to take a narrow and decp
1ather than a broad but shallow piece of tissue A biopsy should -
clude the margm of the tumor so that both noimal and abnormal tissuc
may be obtamed A section taken from a central arca of u]ccratl(;n
may show only necrotic tissue If the biopsy 1s not evtended deeph
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enough, definite invasion of the base may be missed The tissue should
be handled gently Small lesions may be excised entirely together
with a wide margin of normal adjacent skin and underlying tissue.

DIFFFRENT BIOPSY TECEINICS.—Although biopsies can be obtnined in
various ways the scalpel and tissue forceps are usually adequate for
soft tissue biopsies of the oral cavity and face. The chisel and mallet
are necessary of course, to obtain specimens of bone Other methods
of removing tissue have been developed, such as cutting with either a
biting forceps or a punch the use of the endotherm knife or electric
cautery and puncture or aspiration with a large needle.

Cutting with a lnife ylelds the best spemen particularly from
the pathologist s point of view Accurate histologic diagnosis depends
on the charncteristic cell arrangement and structure and the staining
quehty of the tssue. Any alteration or destruction of these characteris
tes decreases the diagnostic value of the specimen Biting forceps
often crush the tissue causing undesirable trauma both to the patient
and to the tssue sample. Electrocautery often has been advocated as
the method giving the least chance of metastases It avoids mobilizing
living cencer cells and either implanting them locally into healthy tis
sue or facilitating their entry into opened blood and lymph vessels.
Electrocautery destroys both malignant cells and normal Hssue and
also seals the blood and lymph vessels Quite frequently however
this procedure also partially destroys the specimen Thus the cellular
characteristics are distorted and unrecognizable. Specimens of normal
tissue when so treated, may even appear malignant. Aspiration biopsy
is sometumes deceptive. The malignant lesion may be missed by tho
puncturing needle Because the cancerous material is frequently
mixed with other tssues and fluld it is more difficult to render a
diagnoss.

FIXING OF sPECIAIN —The specimen is placed immediately in sufl
cient 10 per cent Formalin, at least 10 times its volume, to cover it com
pletely (Fig 20) This fixes the tissue The specimen bottle should be
tightly sealed.

PREPARATION OF BIOPSY REPORT —The biopsy should be accompanied
by a report contaning the patients name address age and sex, a brief
clinical history physical findings a description of the site of the lesion
from which the tissue was removed and the tentative clinical diagno-
sls The doctors name address telephone number date and method
by which the specimen was taken should also be included Usually
pathology laboratortes will supply specimen bottles with the desired
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biopsy and then wait several days for the microscopic report before
referring the patient to a specialist If the diagnoss 1s presumptive of
cancer, time will be saved 1if the patient 1s sent at once to the specialist
who will take his own biopsy

All tissue which 1s removed, even if 1t 1s not thought to be malg-
nant, should be submitted routinely for microscopic exammation Occa-
sionally an unsuspected cancer 1s diagnosed n this manner This ap-
phies particularly to tissue attached to the root end of eatracted teeth
and to tissue found 1n extraction wounds with delayed healing

REQUIREMENTS FOR SATISFACTORY BIOPSY —Biopsy usually entails little
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Fic 28 —Comparative values of biopsy of (A) early climeal stage of carcinomi
(nodule) and of (B) far-advanced chinical stage (tumor, ulcer and metastasis)
Biopsy of early lesion means diagnosis, complete removal and cure Biopsv of far-
advanced lesion means only diagnosis

danger The malignant melanoma, however, should not be subjcchd

to biopsy but should be removed completely, and other possible malig-
nant tumors should be handled gently m order to avoid pos?lb]c qP“’“d
of the growth Vigorous palpation and mjection of the local anesthetic
agent mto the tumor should be avoided (50) The risk of mfection of
hemorrhage 1s mmimal Since only the tissue submitted can be exam-
med and diagnosed, 1t 1s essential that the climean choose a repre
sentative area for biopsy It 1s far better to take a narrow and decp
rather than a broad but shallow piece of tissue. A biopsy should m-
clude the margin of the tumor so that both normal and abnormal tissu€
may be obtamned A section taken from a central area of ulceratio

led deeph

may show only necrotic tissue If the biopsy is not extent
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cnough, defimte mvasion of the base may be missed. The tissue should
be handled gently Small lesions may be excised entirely together
with a wide margin of normal adjacent skin and underlying tssue.

DIFFERENT BIOPSY TECIINICS.—Although biopsies can be obtained in
various ways, the scalpel and tissue forceps are usually adequate for
soft tissue biopsies of the oral cavity and face The chisel and mallet
are necessary of course to obtain specimens of bone Other methods
of removing tissue have been developed, such as cutting with either a
biting forceps or a punch, the use of the endotherm knife or electric
cautery and puncture or aspiration with a large needle.

Cutting with a knife yields the best specimen particularly from
the pathologist s point of view Accurate histologic diagnosis depends
on the charactenstic cell arrangement and structure and the staining
quality of the tissue. Any alteration or destruction of these characteris
tics decreases the dingnostic value of the speamen. Biting forceps
often crush the tissue causing undesirable trauma both to the patient
and to the Hissue sample. Electrocautery often has been advocated as
the method giving the least chance of metastases It avoids mobilizimg
hving cancer cells and either implanting them locally into healthy tis-
sue or facilitating their entry into opened blood and lymph vessels.
Electrocantery destroys both malignant cells and normal Hssue and
also seals the blood and lymph vessels Quite frequently however
this procedure also partfally destroys the specimen. Thus the cellular
characteristics are distorted and unrecognizable Specimens of normal
tissue when so treated, may even appear malignant. Aspiration biopsy
is sometimes deceptive. The malignant lesion may be missed by the
puncturing needle. Because the cancerous materlal is frequently
mixed with other tssues and fluid it s more difficult to render a
diagnosis.

FIXING OF sPECIMEN —The specimen is placed immediately in suff
clent 10 per cent Formalin, at least 10 times its volume, to cover it com
pletely (Fig 29) This fixes the tissue. The spectmen bottle should be
Hehtly sealed.

PREPARATION OF BIOPSY REPORT —The biopsy should be accompanied
by a report contuining the patients name address, age and sex, a brief
clinical history physical findings a description of the site of the lesion
from which the tissue was removed and the tentative clinical diagno-
sis The doctors pame address telophone number date and method
by which the specimen was taken should also be included. Usually
pathology Iaboratories will supply specimen bottles with the desired
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Fic 29 —Preparation of tissue for microscopic study A, routine method which
paraffin 1s used to gwve firmness to tissue to pernnt scclioning mto thin <hees
Usually about a week 1s required for tissue preparation B, frecsmg method Car-
bon dioude rapidly freezes tissue to firmness permitting scctiong into thin shices,
so that within 30 minutes microscopic diagnosis can be made  (Modified (\m!?
Little, C C [ed ] Preparation of Tissue for \Microscopie Study, Cancer [N
York  Amenican Cancer Society, 1946 )
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fixative fluid and a printed form bearing the questions to be answered
The importance of a complete clintcal report to aid the pathologist can-
not be overemphasized Vithout it, he cannot be expected to render
an accurate diagnosis

PREPARATION OF SPECIMEN —The pathologist or technician washes
the tissue to remove the excess flative solutfon (Fig 29) The specl
men 18 placed in alcobol for dehydration and is usually embedded
paraffin. Thin shces can be properly stained and exnmined under a
microscope The entire procedure takes a few days

A much more rapid procedure is available and is used particularly
when the patlent is on the operating table and anesthetized. The pa
thologist receives the suspected tissue from the surgeon in the operat
ing room and unmediately takes 1t to the laboratory The specimen is
frozen by liquid carbon dioxide and the tissue is ready for microscopic
examination in 30 minutes This method, however is not as reliable
a3 that employing either paraffin or celloidin embedding

VALUE OF THE PIOFSY —Sometimes the report of a biopsy of a sus
pected cancer is either “normal tissue™ or “no cancer seen.” It is pos
sible either that the particular tissue sent in for examination was nor
mal or that the Hssue was not properly prepared or examined. This
negative report should not be accepted as finel. Additonal biopsies
should be prepared to check the clinical diagnosis of suspected cancer
A "negutive” biopsy has been defined as one which should be repeated.

The microscople examnation of a biopsy specimen should help to
answer the following questions

1 Is the lesion a neoplasm?

2. Is 1t benign or malignant?

8 What type of tumor 15 it?

4. What 15 the probable degree of malignancy?

5 What s the probable radiosensitivity ?

MICROSCOFIC  CHARACTERISTICS.—Histologically  the epidermoid or
squamous cell carcinoma of the oral mucosa may show different de-
grees of differentiation (Fig 30) That Is, the cells may pass through
the same metamorphosis that the normal end maturing stratified
squamous epithelium undergoes Thus one may find hornification in
the form of pearl formation Although the basement membrane has
been broken through and groups of cells have invaded the underlying
stroma, the cells retain many charactenistics of those of the normal
prickle cell layer Frequently the intercellular bridges are intact. The
more benign the lesion, the more the tumor cells resemble those of the
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8 Discuss with o close responsible member of the family the need and
reasons for early consultution with n specialist

9 Chech with the consultant to be certain the patient has kept his ap-
pointment.

10 ‘The specialist is responsible for the final diagnosis and treatment.

11 In the case of proved cancer mamtain your interest in the patent
and include tn your office record the biopsy diagnosis, treatment given and
post treatment course.

12 Co-operate with the physiclan and the tumor clinic in regard to
oral care.

13 In case of any suspicion either of persistence of the orginal growth
or of the beginning of a new one refer the patent immediately back to the
specialist.

TABLE 3.—DrxAy v Diagnosts oF Moore Cancan N PATonTs WHO
CorsoLTED A DENTIST RrForr CoMOULTING A PRYRICIAN

Prosasmwrry or Caxcra PropawrLITY oF CANCER
HRxcoaszeo »y Dewrisr Not Rxcoowan »Y Dxxrst
Panvaxy N
S‘l;;-‘ 0‘:_ Av '{&mm Av 'Il"xzncﬂetwem
ferein No of Seeng, No. of Beewny.
Caxczn Cones l?:(nﬁstlnd Cases e
Physiolan Phyrican
Gum 68 21(31%) 9% wk 47(69%) 5 mo
Palate 39 17(44% 4 wk 22(56%) 13 mo
Tongue 84 18(47% 4 wk, 18(53%) 5% mo
Mucosa of
cheek 27 14(52%) 4wk, 13(48%) 11 mo
Floar of
28 18(62%) 1 wk 11(38%) 3 mo
Total 197 86(44%) 3 wk. 111(56%) 7 mo

lu‘g;cmlhrﬂn.ﬂ. Mouth Cancer and the Dentut (New York American Cancer Soclety Ino.,

No better example could be given of the need for early recogmtion
and referral of the patient with cancer than the statistics in Table 3
The patent, for whom the diagnosis of cancer was made when first
seen by the dentist, reached the physician on the average in three
weeks The patient, for whom the diagnosis of cancer was missed when
first seen by the dentist, reached the physiclan on the average in seven
months (22) This is the difference between the diaguosis of early
and late cancer The prognosis 1s much more favorable when the can
cer i3 treated early (Fig 31)

THE FAMILY DENTIST AND PHYSICIAN PLAY AN IMPORTANT

ROLE IN THE EARLY RECOGNITION OF PRECANCEROUS

AND CANCEROUS LESIONS EVERY PATIENT SUSPECTED

OF HAVING CANCER IS ENTITLED TO IMMEDIATE EXPERT
CONSULTATION
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Differential Diagnosis of Oral and Facial
Lesions: Cancerous and Precancerous

CANCER 15 the most important diagnosis to make Therefore any lesion
should be considered to be potentally cancerous until proved other-
wise On this basis all lesions found 1n the oral cavity and on the face,
or associated with these areas, which must be considered m the differ-
ential diagnosis can be classified imnto the following three groups (1)
cancerous lesions, (2) precancerous lesions, (3) noncancerous lesions
(Chap XXX).

Table 4 and Table 9 (p 197) give a more detailed classification They
are not all-inclusive, but most of the important lesions are hsted. Cer-
tain conditions are hsted several imes because they appropnately be-
long to more than one group The reader 1s referred to textbooks deal-
ing with oral diagnosis (24), oral pathology (35) and oral surgery (3)
for a more complete discussion

In addition to tumors also found clsewhere n the body, the oral
cavity gnes rise to specific tumors ansing from the tooth-forming or-
gans Thus, two types of growths are found (1) those which are dental
m onigi, and (2) those which are nondental 1n ongin It 15 of mterest
to note that tumors of dental origmn are rarely malignant Various con-
ditions must be considered m the differential diagnosis of swellings of
the face (Ing 27, p 77)

Caxcerous Lrsions (MALIGNANT)

A malignant tumor may be defined as one m which cellular gros
1s uncontrolled (Table 5) There 1s no hmiting capsule The grov th

92
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DIFFERENTIAL DIAGNOSIS OF CANCEROUS LESIONS 83

TABLE 4 —CrasimcaTson or Caxncenovs AND “Precancanous” OraL
Axp Faciar, Lizrons

I Cancerous (malignant) lesiors
A. Eptthelial in origin (carcinoma)

1 Primary
#£) Squamous cell £) Melanoma
b) Baul cell 1) Bowens disenso
¢) Basal squamous cell (carcinoma in situ)
d) Adenocarcinomn
{glandular)
2. Metostatic to {aws
#) Prostate e) Kidney
b) Breast f) Lung
¢} Thyroid &) Rectum
d) Ovary
B Nonepithelial in orlgin (sarcoma)
1 Primary
) In bones 4) Ewings tumar
1) Spindle cell 5) C
2) Fibrosarcoms
3) Osteogenic
b) In soft tssue
1) Fibrosarcoma 2) Lympbosarcoma
2. Metastatic to jaws
3 Generalized
a) Hodgkins discase c) Multiple myelorna
b) Leukemin
IL Precancerous kesionx
A Onal
1 Leukoplakis 4 Fisuro
2 Papilloma 5 Wart
3 Uleer
B Faclal
1 Scnllekcrnhrb 5 Nevus
8 Xeroderma plgmentosum
'3. I.Arpu.t vulgaris 7 Chronic draining simuses

4 Lupus crythcmn!ul’ul

infiltrates locally but may spread to a distant region (metastasize) and
eventually cause the death of the host.

There are two types of malignant tumors (1) carcinoma—a tumor
which arises from epithelium (a covering and lining membrane) and
(2) sarcoma—a tumor which arises from nonepithelial tissues (pri
marily connective tssue)
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Tumors of epithelial origin (carcinoma) —PRIMARY CARCINOAIA —
These malignant epithelial neoplasms arise locally from the stratified
squamous epithellum of the skin or mucous membrane or from the
glandular elements If the tumor has the lhustologic charactenstics of
the outer layers of the stratified squamous eprthelium, 1t 1s known as
a squamous cell carcinoma If the tumor resembles the deeper or basal
layer, 1t 1s known as a basal cell carcinoma Chmecally, the squamous
cell carcinoma grows faster and metastasizes eaily The basal cell car-

TABLE 5 —CHARACTERISTICS OF BENIGN AND MaLicxanTt Tuntons®

Structure

Mode of growth

Rate of growth
End of growth

Metastasis

Benigy Tunion

Structure often typical of par-
ticular tissue of origin

Growth usually purely expan-
sive and capsule formed

Usually slow, mtotic figures
scanty

May come to standstill or retro-
gress

Absent

Mavricnant Tuvon
Structure often atvpical,
1e, differentiation 1mper-
fect (anaplastic)

Growth mfiltratine and
evpansn e, so strict encap-
sulation 1s absent

May be rapd, with mam
mitotic figures

Growth rarelv ceases, usu-
ally progressne to death

Frequently present

Intrinsically  dangerous
because of progressne -
filtration and metastasis

Dangerous only because of

a) position, compression of vital
organs (bram, blood vessels,
trachea), or

1) acadental complications,
or

c) production of excess of hor-
mone

Clinical results

e\fodified after Wills, R A  Pathology of Tumours (St Louis C V Mosby Compiny,

1953)
cmoma giows more slowly, scldom metastasizes and may have a
tendency to mvade bony cavities such as the nose, orhit and auditory
canal If certam of the glandular cells undergo mahgnant change, the
tumor 15 known as an adenocarcmoma This 1s found most often m the
parotid gland and the palatal glands The most malignant of all tu-
mors 15 the melanoma, which grows rapidly and metastasizes ('.lf!}'
It 15 coal black It may be seen on gingiva, buceal mucosa and shin

\MITTASTASIS TO TAW s —Some o1al carcinomas have metastasized from
a primary lesion in a distant organ Thus, caranomas of the prostate,
th}'rmd. Lidney, breast, ovary, rectum and lung tend to metastasize Lo
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bones and g0 may involve the jaws The histologic picture of the pri
mary growth is often duplicated in the metastatic lesions These sec-
ondary tumors, because they are metastatic, are usually located within
the center of the jaw Dingnosis of the primary tumor is sometimes
made only after histologic examination of the metastatic lesion (Fig
80 p 188)

Tumors of noncpithelial origin (sarcoma) —FRIMARY SARCOMA.~
These malignant nonepithelial neoplasms arise from the more deeply
situated tissues of the ornl cavity and adjacent structures Most sar
comas arise from the tissues of the bones Consequently the tumors
are frequently centrally located in a bone and lead to its enlargement.
This enlargement results from destruction of the bone from within
and apposition of new bone on the outer surface and leads to asym
metry of the part (Fig 73 p 174) Because of pressure on nearby
nerves pain may be one of the earlier complaints Sarcomas usually
occur in the younger age groups (first to fourth decade) They grow
mpidly and, as & rule are genernlly resistant to radigtion therapy
Surgical treatment is usually deforming The prognosis is not good
(Chap XXIA)

AETASTASIS TO JAwS.—Occasionally a sarcoma in some remote part
of the body such as the femur metnstasizes to the jaws One must be
on guard not to miss this possibility

crNERALIZED —Leukemia is somotimes considered to be a sarcoma
of the blood formiIng organs In leukemin the gingiva may be enlarged
and show characteristic changes which at times constitute one of the
earllest diagnostic signs (sco Fig 68 p 161 and Chap XXIV) (86)

“PRECANCEROUS™ LESIONS

In the cancer susceptible individual, lesions subjected to adequate
irritation over a long enough period may undergo malignant change

Leukoplakia, the papflloma, the fissure the ulcer and the wart are
the common chronle lesfons which sometimes become cancerous (Fig
70 p 168) It must be pointed out that not all of these will become
malignant, so that when the term precancerous is used it is done with
certain reservations (Chaps XIV and YXIV)

Leukoplakia.—Leuhoplakia, which appears as o white thickening
may be found on the vermilion zone of the lips (Fig 24, p 13)
and anywhere on the mucous membrane of the oral cavity (Fig 70
Aand B) The surface may vary from one which is quite thin smooth
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Tumois of epithehal ongin (carcinoma) —PRIMARY CARCINOMA —
These malignant epithehal neoplasms anse locally from the stratified
squamous epithelium of the skin or mucous membrane or from the
glandular elements If the tumor has the histologic charactenstics of
the outer layers of the stratified squamous epithelum, 1t 1s known as
a squamous cell carcinoma If the tumor resembles the deeper or basal
layer, 1t 15 known as a basal cell carcinoma Clinically, the squamous
cell carcinoma grows faster and metastasizes early The basal cell car-

TABLE 5 —CHARACTERISTICS OF BENIGN AND MALIGNANT Tumors®

BeENiGN Tumor

MALIGNANT Tumon

Structure Structure often typical of par- Structure often atypical,
ticular tissue of onigin 1 e, differentiation imper-
fect (anaplastic)
Mode of growth  Growth usually purely expan- Growth nfiltrative and
sive and capsule formed expansive, so strict encap-
sulation 1s absent
Rate of growth Usually slow, mitotic figures May be rapid, with many
scanty mitotic figures
End of growth May come to standstll or retro- Growth rarely ceases, usu-
gress ally progressive to death
Metastasis Absent Frequently present

Chinical results

Dangerous only because of
a) position, compression of vital
organs (bram, blood vessels,

Intrinsically ~ dangerous
because of progressive n-
filtration and metastasts

trachea), or

b) accidental complications,
or

¢) production of excess of hor-
mone

gggl)odlﬁcd after Willis, R A Pathology of Tumours (St Lows C V Mosby Compnny,

cinoma grows more slowly, seldom metastasizes and may have a
tendency to mvade bony cavities such as the nose, o1bit and auditory
canal If certain of the glandular cells undergo mahgnant change, the
tumor 15 known as an adenocarcinoma This 1s found most often 1 the
paiotid gland and the palatal glands The most mahgnant of all tu-
mors 15 the melanoma, which grows rapidly and metastasizes carly.
It 1s coal black It may be seen on gingiva, bucecal mucosa and skm

METASTASIS TO JAWS —Some oral carcinomas have metastasized from
a primary lesion n a distant organ Thus, carcinomas of the prostate,
thyroid, kidney, breast, ovary, rectum and lung tend to metastasize to
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bones and so may invohve the jaws The histologic picture of the pri
mary growth is often duplicated in the metastatic lesions. These sec-
ondary tumors because they are metastatic, are usually located within
the center of the jaw Dingnosis of the pnmary tumor is sometimes
made only after histologic examination of the metastatic lesion (Fig
8 p 188)

Tumors of nonepithelial origin (sarcoma) —FPRIMARY SARCOMA.—
These malignant nonepithelial neoplasms arise from the more deeply
situated tissues of the oral cavity and adjacent structures Most sar
comnas arise from the tissues of the bones Consequently the tumors
are frequently centrally located in a bone and lead to its enlargement.
This enlargemnent results from destruction of the bone from within
and apposition of new bone on the outer surface and leads to asym
metry of the part (Fig 78 p 174) Because of pressure on nearby
nerves, pain may be one of the earlier complaints Sarcomas usually
occur in the younger age groups (first to fourth decade) They grow
rapidly and, as a rule are generally remstant to radiation therapy
Surgical treatment is usually deforming The prognosis is not good
(Chap \XIX)

METASTASIS TO Jaws.—Ocecasionally a sarcoma in some remote part
of the body such as the fenur metastasizes to the faws One must be
on guard not to miss this possibihty

GENFRALIZED —Leukemia is sometimes considered to be a sarcoma
of the blood forming organs In leukemia the gingiva may be enlarged
and show characteristic changes which at times constitute one of the
earliest diagnostic signs (sce Fig 68 p 181 and Chap XXIV) (86)

“Precancerous” LEsions

In the cancer susceptible individual lesions subjected to adequate
irritation over a long enough period may undergo malignant change

Leukoplakin, the papilloma the fissure the ulcer and the wart are
the common chronic lesions which sometimes become cancerous (Fig
70 p 168) It must be pointed out that not all of these will become
malignant, o that when the term precancerous is used it is done with
certain reservations (Chaps XIV and XXIV)

Leukoplakia —Leukoplakla, which appears as a white thickening,
may be found on the vermilion zone of the lips (Fig 24, p 73)
and anywhere on the mucous membrane of the oral cavity (Fig 70
A and B) The surface may vary from one which is quite thin, smooth
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and barely palpable (grade I) to one which 1s quite thick and leathery
(grade IV) In the latter type, chromc fissures or ulcers are sometimes
seen Biopsy specimens of these areas should be exammed carefully
for possible malignant change All patients with oral leukoplakia
should avoid oral writants (spices, spirts, smoke, etc ) and should be
examined at regular imtervals

Fissures —The chronic labial fissure extending from the skin border
of the vermilion zone to the mucous membrane, particularly m the
midline of the lower lip, may have been present since mfancy (Fig
70, E) It may heal to some extent in the summer and become open,
secondarily infected and pamnful i the winter The often repeated se-
quence of healing and breakdown and the continued nmtation some-
times lead to malignant change The fissure should be completely ex-
cised and the tissue examined microscopically

Papilloma —The papillomas, polyps and benign neoplasms which
occur on erther the tongue or mucosal surface of the cheek are fre-
quently subjected to trauma by the teeth (Fig 70, C) It 1s a rela-
tively simple surgical procedure to remove the lesion Such early
treatment 1s strongly recommended Although these lesions seldom
become malignant, papillomas of the winary bladder and polyps of the
colon are considered by some to be precancerous and even cancerous

Ulcer —The chronic ulcer, particularly on a traumatic bass, should
also be considered a precancerous lesion A rough tooth or dental
apphance may be the wrrtating factor causing the ulcer (Fig 70, D).
Usually after the causative agent 1s removed the ulcer heals If, how-
ever, the ulcer does not heal or show definite signs of healhng n one
to two weeks, the lesion should be viewed with suspicion
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Differential Diagnosis of Swellings
of the Neck

SwrLLings oF the nech vary in origin (Table 8) Some develop pri
marily n the nech and others secondarily No attempt will be made
to describe all of these tumors only a selected few of greatest interest
will be mentioned. The most important one to remember is the hard,
fived, nontender mass This is indicative of cancer and requires a thor
ough examination of the face, oral cavity oro hypo- and nasopharynx
to locate the primary site.

ProvARY SwELLINGS OF THE NECK

The primary swellings of the neck may be classified as develop-
mental, inflammatory and neoplastic lesions and dilatations (aneurysm,
diverticulum) Those which will be described are the thyroglossal
duct cyst, the lateral cervical cyst (branchial cleft) and the cystic
hygroma

Developmental ~tHyrocLOSSAL DucT cYsT —The thyroglossal duct
cyst may be found anywhere from the base of the tongue at the fora
men caecum to the isthmus of the thyroid gland (Fig 32, A) This
is the course followed in the development of the thyroid gland into
the neck during the embryonic period. Usually the duct atrophies
When the thyroglossal duct does not completely atrophy a cystic swell
ing 1-4 cm. in size may appear superficially in the midline of the necl,
usually just below the hyoid bone This develops most often before
puberty as a painless progressively enlarging, fluctuant to soft, mov
able mass. The cyst moves upward when the tongue 1s protruded or
during swallowing

o7



TABLE 6 —CLASSIFICATION OF SWELLINGS OF THE NECK

I Primary swellings
A Developmental

1 Thyroglossal duct cyst
2 Lateral cervical cyst (branchial cleft)

B Inflammatory

C Neoplastic

1 Related to lymph and blood vascular system
a) Cystic hygroma
b) Lymphangioma
c¢) Hemangioma
d) Tumor of carotid body
2 Glandular orgmn
a) Parathyroid
b) Thyroid (also aberrant)
c¢) Salary
d) Sebaceous
3 Connective tissue
a) Lipoma
b) Fibroma
¢) Neurofibroma
4 Composite dermoid

D Dilatations

1 Aneurysm
2 Pharyngeal diverticulum

II Secondary swellings of the neck

A Regional ongin

1 Inflammatory (secondary to teeth and tonsils)

a) Lymphadenitis
b) Abscess
c) Cellultis
Neoplastic
a) Metastass of oral, nasal, facial, pharyngeal and esophageal cancer
b) Metastasis of cancer from below the clavicles

o

B Nonregional onigin

1 Inflammatory

a) Tuberculosis

L) Syphilis
Neoplastic

a) Leukemma

b) Hodgkin’s disease
¢) Lymphosarcoma

|84
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Fic 32 —Swellings of the neck 4, thyroglossal duct cyst, & midline lesion of
developmental origin B lateral cervical cvst (branchial xﬂ) & laternl lesion of
developmental orlgm € tuberculows lymph nodes with are firm and matted to-
gether and may be mistaken for tumor Roentgen wradintion s treatment of cholce.
D lipoma, a soft, freely movable mass present over 30 years without pereeptible
growth. In roentgenograms it was more radiclucent than normal, which i3 dlag
nostle of fatty tumor E metastatic carcinoma, a volaminous firm, fixed pamless
mas fmeolving connderable porbons of wmbmandibular and upper cervical regions

lesion 1 in the tungue Only ative treatment could be ghven. F Hodg
kin» diseasc Note enlarged cervical chatn of lymph nodes

o9
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An upper respiratory mfection may cause 1t to become mnfect
that 1t may rupture spontaneously and drain Recurring attacks
flammation or a discharging fistula causes the patient to seek a
The discharge 1s intermuttent and shight except when activated 1
fection Incision and dramage of the cyst will not result mn a cur
will cause a fistulous tract to develop The cyst and the entire
which may go through the body of the hyoid bone, must be comp
dissected out to the base of the tongue

LATERAL CERVICAL CyST.—The lateral cervical cyst (branchial
cyst) 1s found in the neck anterior to the sternocleirdomastord
(Fig 32, B) This 1s 1 contrast to the thyroglossal duct cyst, 1
15 found 1 the mudhne The lateral cervical cyst represents a rer
of the cervical smnus, of which there are a nght and a left po
whereas the thyroglossal duct cyst 1s single, in the midhne an
velops from an unpawed structure Thus the relative positions as
termied on an embryologic basis Although the lateral cervica:
may not be recognized untl adolescence, 1t or 1ts anlage has been
ent since an early embryonic stage

The cyst grows very slowly, 1s oval and may become as lo
10 cm It 1s usually larger than the thyroglossal duct cyst It 1s
locular, smooth, fluctuant, moderately movable and not attached t
skin The lateral cervical cyst 1s sometimes mistaken for an absces
mncised and drained Microscopic exammation of the cheesy cor
reveals cholesterol crystals, which are diagnostic Injection of
opaque substances nto the fistula may reveal a tract opening nt
tonsillar area The patient may complain of a batter taste mn the m
Incision and dramnage, curettage and the use of caustics only res!
the establishment of a fistula The cyst should be excised compl

Neoplastic lesions Related to lymph and Dlood vascular syst
cysTic HYGROMA —Cystic hygroma (hygros [moist] and oma [turr
or hygroma colli 1s a benign multilocular, soft, diffuse cyshc
found 1 relation to the deep fascia of the neck and mn the regu
the sternoclerdomastoid muscle at 1ts nsertion near the clavicle It
also be found mn the anllary region (hygroma awllare) The tum
lymphatic in ongimn and the cavities are hned with true endothc
and contam lymph The mass 1s usually discovered shortly aftedf
and almost always before age 12 The growth 1s progressive, .'md (
sionally 1mportant structures such as the trachea, pharyny and I
plexuses are encroached upon The large hygroma may become
ondarily mnfected
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Treatment, which is primarily surgical, should be instituted early
and should be radical. Dissection, although quite difficult, should be
complete, because any abnmormal tigsue left behind will continue to
grow It can be done more ensily at an early age when the different
layers of tissue can be dissected with less difficulty In additfon, dissec-
ton is more difficult after infection and scarring have occurred. Some-
times the injection of sclerosing solutions which must be used cau
tously is of value in small tumors In extensive tumors, irradiation
may be tried, but as a rule these tumors tend to be resistant to such
therapy Aspiration is futile because the fluid reforms at once and the
procedure may lead to a secondary infection Incision and drainage
should not be resorted to because if the wound becomes secondarily
infected, sepsis and toxemia may be fatal. In addition prolonged pal
listive treatment only permits the tumor to spread so that it becomes
{noperable.

SECONDARY SWELLINGS OF THE NECK

The swellings 1n the neck which are secondary to a ponlocal patho-
logic process may be classified as follows
A. Regional fn arlgin
1 Inflammatory (secondary to teeth and tonsils)
2 Neoplastio
B Nonregional in origin
Inflemmatory

1
2. Neoplastic
Reglonal in origin.—INFLAMMATORY —Acute cervical lymphadenitis is
most frequently seen during childhood (Table 68) The lymph nodes
are enlarged and tender and exhibit the signs and symptoms of acute
inflammation. Periapical infections of the teeth and tonsillitis are com
mon causes Dental nfection may spread mto the submaxillary and
cervical regions to cause either cellulitis or an abscess
The cervical lymph nodes may also be chronically enlarged because
of @ focus of infection in the teeth and tonsils The nodes are not
tender are not unusually firm and are movable Before either teeth or
tonsils are removed, 1t is most jmportant to determine that the enlarged
cervical lymph pode 1s not due to a carcinoma of the oral cavity or
adjecent areas,
¥rorrasic.—The most common cause of cancer of the neck is sec
ondary lymphatic spread from a pnmary carcmoma m the mouth,
Pha"}'“‘-nasa.lcavﬂy maxillary sinus or face (Figs 32, E 67 A p
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159, and Table 6) It 1s most mportant to rule out this dhagnosis first
The lymph nodes are enlarged, firm, frequently fised to the underly-
mg tissue and pamless Sometimes the primary lesion Jooks like an
mnocent small fissure between the tongue and the anteror tonsilar
pillar (Fig 52, p 135) At other times no lesion 1s found If such be the
case, repeated thorough examinations are necessary, with particular
attention paid to the epiglottis, base of the tongue, palatine tonsils and
oro- and nasopharynx In addition, a competent rhmolaryngologst
should be consulted to examine the hypo- and nasopharyny and nose
thoroughly It 1s not uncommon to find that the first chmeal sign of
mtraoral carcinoma 1s a mass m the neck This metastatic mass 1s fre-
quently located just below and behind the angle of the mandible

Unfortunately, the asymptomatic cancerous mass m the neck 15
sometimes thought to be a result of spread of mfection from the teeth
or tonsils With this misdiagnosis the teeth and tonsils are removed but
the cervical mass continues to increase n size

Nonregional 1n origin —The lymph nodes of the cervical region may
become enlarged 1n certam generalized conditions which mvolve the
lymphatics primarily (Table 6) Hodgkm’s disease (Fig 32, I) and
the leukemias are examples In tubeiculosis (Fig 32, C) and syphilis
the cervical lymph nodes may also be affected. This 1s not as common
today as in the past

A SWELLING OF THE NECK IS SOMETIMES THE FIRST SIGN
OF EITHER ORAL OR FACIAL CANCER
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General Clinical Considerations

No cavrry of the body 1s as accessible to complete examination as the
mouth (Fig 33 and see Chap VII) Visual digial and roentgen
ographic examinations are readily performed Examination of the stom
ach, rectum, bladder and uterus 1s much more difficult and requires
special techmes In view of this one might loglcally conclude that
oral cancer should be detected earlier and therefore be better con
trolled than cancer occurring elsewhere. Unfortunately many cases of
oral cancer are seen late Early recognition is the responsibility not
only of the patient but of the dentist and physician The oral cavity
and particularly the oral mucosa, has Jong been a “po mans land ”
To the physician the mouth too frequently 13 2 cavity through which
ke observes the tonsils and throat. To many dentists the mouth is
Lirgely the gateway to the teeth and jaws

Cancer in the oral cavity 1s 0 favorably located for an early diag
nosis that the condition may even be suspected by the mformed pa
tent. Such a diagnosis however must be confirmed by microscoptc
study of the biopsy specrmen by a qualified pathologist (see Chap
IX) Dental or oral problems will often bring the patient to his dentist
long before he has occasion to visit hus physician. In such ceses the
dentist is in the unique posthon of being able to diagnose oral cancer
even earlier than the physician, provided the oral exammation 15 com
plete. The physician Iikewise should routinely perform a complete oral
examination. It is not complete however without an extraoral regional
examination (Figs 17 and 18 pp 63 and 65) Since cancer of the oral
cavity like other cancer tends to spread, metastatic masses may be
found, most frequently in the submental, submandibular and lower
cervical regions (see Chap XXIO) In a study of cancer in the state
of Connecticut, metastases to the neck were noted on the first examina

103
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tion 1 36 per cent of patients having head and neck cancer Less than
5 per cent of oral cancer spreads below the clavicle The presence of
tumors 1n the neck 1s therefore an mmmediate mdication for a search
for the primary lesion 1n the oral cavity and face In addition to masses
m the neck, the dentist should be aleit for tumors (especially when

Fic 33 —~The oral cavity Areas where cancer may develop are the lips, l')l{;‘-‘f:l
mucosa, floor of mouth, tongue, palate, gingiva, tonsils and salnary glands Thest
can be examined readily and without special ards

coal black) and ulcers of the scalp, face, eyehds, cars and nose In
case of suspicion the patient should immedately be referred to 2
qualified speciabist.

ScQUENCE or ORAL EXAMINATION

Smce the dentist will, by habat, concentrate on the exapmunation 0:
the tecth and the gingiva and pay less attention to other stmcturcs,t ¢,
suggested routne 1s to start the oral examination with the nondenta
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structures and to examine the tecth and gingiva last (Figs 16 19-22,
pp 60 f and 66 F) Although a careful examination of the nondental
structures will take a very short time, the dentist may fiod it more prac
tcal to begin with the dental structures A proper oral examination,
both extraoral and intraoral, should proceed according to the following
systematic sequence in order to assure completeness

A. Extraoral examination

Face

Pargtid and submandibular salivary glands

Submandibular and submental lymph nodes

Jaws and temporomandibular joint

Neck and cervical lymph nodes

Lips and comners of mouth

B Intragral examination

Mucous membeane of lips and checks and papillae of parotid ducts
Floor of mouth, sublingual gland and submandibular duct

Tongue (all surfaces)

Palate (hard and soft)

Tonsils and tonsdllar pillars

Postenior pharyngeal wall

Retromolar area

Gingiva and alveolar bone (periodontal pockets, interdental ereas)
Teeth

D da 2 b =
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The following four clinical findings fn any lesion especially when
occurting in combimation should bring a strong suspicion, if oot a
positive clinical dlagnosis, of cancer (1) chroniaty (2) tumefaction,
(3) induration, and (4) ulceration.

Any ulcer which fails to heal in two to three weeks should be con
sidered malignant untll proved otherwise. In the oral cavity and face,
carcinomas may be multiple. If a patient has one carcicoma that has
developed on the basls of leukoplakia, for instance the possibility of
his developing another cancer is higher than 1n an individual without
cancer The discovery of one cancer requires that the patient be ex
amined perfodically to ascertain that the original growth has been
controlled, that new cancers have not developed at other local sites
and that there has been no spread of the cancer

As soon as a tentative diagnosis has been made and venfied by
biopsy tmmediate, adequate treatment is imperative Delay iy mex
cusable. If necessary either the patient or a close responsible member
of the family should be acquainted with the need for haste and for a
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race aganst ime Every day of waiting 1s one of gam for the cancer
and loss for the patient )

The most important single factor 1n the early diagnosis of oral cancer
1s the constant alertness of the patient as well as of the dentist and
physician  Cancer should be considered first i the differential, diag
nosis The early signs and symptoms may often be vague and obscure
The early stages of cancer of the mouth and face are therefore not
always readily recogmzed Unfortunately, pam 1s a late symptom of
cancer, not an early one (see Chap VIII)

The carcinoma which most frequently attacks the oral mucous mem
brane and skin 1s the epidermoid or squamous cell type. In 1ts earliest
clinical stages 1t 1s small, innocuous lookmng and paimless Consequently
proper treatment may be delayed o1 the wiong treatment may be given,
such as the application of caustics, which aggravate the disease The
progress of cancer mn the soft vascular mucous membrane of either the
mouth or pharynx 1s often quite 1apid Within two o1 three weehs a
small caicinoma of the mouth may become tiansformed from a strctly
locahzed lesion into an ulcerating, rapidly giowing and infiltrating
one Delay in determining the nature of either a small innocuous Jooh-
ng nodule o1 fissure, because of failure to evaluate positine chmeal
data and to perform a biopsy, permits many an early, easily ticatable
cancer to reach an advanced stage This either entails a serious thera
peutic procedure or offers a poor prognosis under any tieatment It 1;
only m the late phases that the commonly described symptoms o0
anoreala, anemia, weight loss, weakness and large masses arc seeg
When cancer 1s diagnosed at this stage, 1t usually cannot be trcatcb

Although one thinks of cancer as a disease of later life, 1t must be
pomnted out that 1t does occur and 1s not at all1aie n children Cancer
1s a common cause of death 1n the age group up to 14 ycars Cancer
should therefore not be 1uled out because of the youth of the patient
(see Chap XXIX)

ANY ULCER WHICH FAILS TO HEAL WITHIN TWO IO
THREE WEEKS SHOULD BE CONSIDERED TO BE CANCLR
UNTIL PROVED OTHERWISE



Carcinoma of the Soft Tissues
(Face and Mouth)

XV

Cancerous and Precancerous Lesions

of the Skin

ANATOMIC AND PHYS10L.0GIC CONSIDERATIONS

THE sxIN is the outermost body covering and serves as the receptor
between the body and the external environment It is directly continu
ous with the mucous membrane of the alimentary canal and with the
onfices of all organs which communicate with the outside Its color
and texture vary not only in different parts of the body but also with
age, sex, race and environment,

The skin performs many valuable functions It protects the body
from injurious substances it receives tactile thermal and painful stim
ull, it helps regulate body temperature it is an excretory organ, and it
prevents the excessive loss of flulds from the body

The skin is composed of two parts (Fig 34) The outer layer the
epidermis, is a stratified squamous epithelium the deeper or Inner
layer the derma (dermis, corlum, cutls vera) 1s composed of dense
connective tissue Bemeath the derma is a layer of loose connective ts
sue, the hypodermis subcutaneous tissue or superficial fascia, which
may contain fat.

Epidermis —The epidermis is divided into four layers (1) the stra
tum germinativum, (2) the stratum granulosum (8) the stratum
lncadum, and (4) the stratum corneum (Fig 34) The stratum germi
nativum is the deepest layer of the epidermis and is separated from the
derma by the basement membrane. The stratum corneum fs the outer

107



108 ESSENTIALS OF ORAL AND FACIAL CANCER

most layer and is the one mn contact with the esternal environment,

The stratum germinativum, the deepest and most active layer of the
epdermis, consists of many layers of cells which extend between the
papillae of the derma The mnermost basal cell layer lymng net to the
derma and connected with 1t by the basement membrane consists of
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Fic 34 —Ilstologic structure of normal shin (nerves and Ivmphatics omutted)

a single row of cylindncal cells These cells contamn a variable nl"y“l;‘if
of melanm or pigment granules The cells of the basal layer show 1 y
totic achwvity The remamming portion of the stratum germmah\"lm:] “-
made up of polyhedral cells which become flattened toward tgel gfzo N
Jar layer The cells of the stratum germinativum are conncclc' ):x\q -
spicuous intercellular bridges Tlis layer, therefore, 1s k""“nl‘]’q or
stratum spmosum and shows more mitotic activity than the basal Iay



THE SKIN 109

It furnishes cells for the regeneration of the stratum coreum which
1s continuously shed.

The stratum granulosum is built up of one to four rows of flattened
cells which appear rhomboidal mn shape if cut at nght angles to the
surfuce. They contaip distinct deeply staining keratohyalin granules
of regular form and size. These granules are regarded as a preliminary
stage in the formation of the horny substance, keratin, which is found
in the stratum corneum.

The stratum lucidum the next most superficial layer 1s differen
tiated distinctly only when there is a well developed stratum corneum
The stratum lucidum conssts of two or three layers of flat, closely
packed, clear cells which are not completely cornified They contain
no nuclei and the granules are dissolved into eleidin. Under the micro-
scope this layer appears as a pale wavy stripe.

The stratum corneum, the outermost layer is composed of flat,
horny non nucleated cells which are continuously being desquamated.
This layer varles in thickness in different parts of the body being
thickest on the palm of the hand and the sole of the foot.

Derma.—The derma or cutls hes immediately below the epidermis
(Fig 34) It conmsts of fibrous connective tssue bundles arranged
an irregular pattern. There are two layers the uppermost or papillary
layer which has papillae extending into the epithelium, and the deeper
reticular layer These two layers show no sharp line of demarcation.
The reticuler layer is poor in cells and consists mainly of a dense net
work of collagencus and elastic fibers

The nerves of the skin are mainly sensory some reach into the
stratum germinativum of the epidermis to end between the cells
Others end 1n the derma or in the subentls in connection with specific
sensory end-organs The blood vessels are found in the derma but
not in the epidermis The larger branches are in the subcutaneous
layer the smaller ones in the derma They are characterized by rich
anastomoses The capillary networks also reach in to the papillse of the
derma where they approach the ep{dermis The veins form superfictal
networks in the deep part of the corlum. Lymphatic vessels are abun
dant in the subcutaneous and papillary layers The skin contains ac-

cessory structures such as the sweat and sebaceous glands and hair
follicles These extend wsually from the depth of the derma through
the outer layer of the epiderrnis.

Hypodermly —The hypodermis or subcutaneous layer 15 deep to the
skin proper and consists of strands of connective tissue with variably



110 ESSENTIALS OF ORAL AND FACIAL CANCER

large amounts of fatty connective tissue It permts movement of the
skin but 1s still connected to the undeilymg fascia.

Chmical apphcation —A knowledge of the histologic stucture of the
skin 15 1mportant for an undeistanding of the cancerous lesion and of
the basis of skin grafting When grafts which mclude a portion of the
derma are taken, a bland dressing 1s usually placed over the donor site
This area heals by regeneration and spread of the epithelum from the
surface of the sweat and sebaceous glands and hair follicles as well as
remnants of epithelial ridges which may have been left behind (Fig
34, and see also Fig 108, p 241) When a full-thickness graft 1s taken,
both the epidermal and dermal layers are excised down to the hypo-
dermis By this procedure the glands and the epithehal remnants are
removed and there 1s httle hikelihood of the donor site being covered
spontaneously by epithelum. Consequently, after a full-thickness graft
15 taken 1t 15 important either to close the wound by advancement of
adjacent skin o1 the application of a partial thickness skin graft from
some other area,

CLiNICAL CONSIDERATIONS

Cancerous lesions —Of all cancer, that of the skin 1s most readily
accessible for diagnosis (26, 83) It 1s usually slow-growing and metas-
tasizes late if at all There 1s a Ingh rate of survival after proper treat-
ment One state medical society tells 1ts members “A death from car-
cinoma of the skin 1s a reflection upon the medical profession of the
commumty where 1t occurs” For the purpose of this book, only the
skin of the face will be considered Here, as elsewhere, the tumors may
arise from the epithelum (carcinoma) or from the underlying non;
epithehal tissues (sarcoma) (Table 4, p 93) From the chnical pmln)
of view, four major types of shin cancer should be considered: ( l
squamous cell carcinoma, (2) basal cell carcinoma, (3) mahgnan
melanoma, and (4) adenocarcinoma '

SQUAMOUS CELL CARCINOMA —Squamous cell carcimoma of thc]fvﬂCt
may be caused by prolonged esposure to solar rays Conscquent ),11
1s most common among persons exposed to the sun over long periods,
such as farmers and salors (farmers’ skin, sailors’ shin) In sailors, tht:ﬁc
cancers may be seen at an carher age than in farmers becavse ?f ":
crcased evposure due to reflection of the rays from the water anc p(zw
sibly the rritation of the shin by salt and wind In addition, there m: ¥
be an ncreased incidence of cancer of the skin among mdividuals ex
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posed to arsenicals nitrates and hydrocarbons In persons of light com
plexion cancer of the face tends to develop much more readily than in
those of dark compledon or with thicker skin.

Squamous cell cancers vary in their manner of growth. Some may
grow outward and look like a small wart. Others may grow into the
depth of the tissue infiltrate the dermis and the subcutaneous layer
and thus immobilize the overlying skin. Later they may ulcerate. At
this stage usually the patient first seeks help This type of cancer is as
a rule pamless and its growth may be slow Growth may be deter
mined by the amount of irritation In contrast to other carcinomas they
are often multiple rather than single Sometimes they are mistaken for
benign tumors The squamous cell carcinoma of the skin of the faco
and neck seldom metastnsizes Basal squamous cell Jesions are also
seen

BASAL CFLL CARCINOMA.—The basal cell carcinoma almost never me
tastasizes. Early in the clinical course it is a small, discrete, nonuleer
ated, painless innocent looking pearly nodule This leslon begins in
the basal layer of the epidermis. A short time later 1t may appear 2s a
hard, infiltrated nodule with a smooth slightly rmised rolled border
As the growth enlarges the epithelium becomes thinner and eventually
umbnlicates and ulcerntes in the central part. The basal cell carcinoma
may burrow into the underlying tissue and may mvade bony cavities
such as the orbit, nuditory canal and nasal caviles The tumor al
though slow in growth and local in destruction is sometimes difficult
to control and may become quite extendve (Fig 35 A)

MALIGNANT MELANOMA (MELANOBLASTOMA) —The malignant mela
noma is probably the most malignant of all tumors Originating from
the pigment cells in the region of the dermoepidermal function it is
characterized by early and widespread metastases It may look like a
coal black area and may be differentiated in most Instances from the
benign melanoma (melanotic nevus) primanly by 1ts clinical character
istes Fortunately the malignant melanoma is not common. It fs ocea
sonally found in the mouth, but it should not be confused with the
brown pigmentation of the gingiva seen frequently in Negroes and
occasionally in Caucasians of dark complexion Repeated trauma or ir
ritation from caustic or other inadequate treatment may transform a
benign melanoma into a malignant one If there is the shightest ques-
tion of malignancy the tumor should not be hiopsied but should be
excised widely This Is one of the few tumors in which a biopsy may
readily dislodge the malignant cells and cause metastases Benign



Fic 85 —A, advanced basal cell carcinomas of face and scalp Biopsics of shin
along external canthus of eye, in front of ear and on scalp showed basal cell car-
cnomas  Note atrophy, scarring and loss of hair from s-ray therapy, which was
mneffectine B, adenocarcinoma of scalp This “sebaccous cyst’ was removed and on
routine microscopic examination was diagnosed adenocarcinoma  Radical surgen
was mstituted C, semle keratoses—precancerous lesions resulting from outdoor ¢x-
posure for many years On forchead and scalp note numerous freckle-hke lesons—
dry, hard, adherent, yellow-brown crusts Undcrlving tissue s thin and often Is

ulcerated
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brown, hairy moles and nevi should not be mistaken for malignant
melanoma.

ADENOCARCINOMA.—Adenocarcinoma of the skin is rare. It arises from
either the sweat or the sebaceous glands (Fig 35 B)
Precancerous lesions —Senile keratosis irritated scars lupus erythem

the side of the nose destroyed the leslon but also altered the skin, as evidenced
langl ss apd hyper “L..;.Thh;;:faychangein cer
sites
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repeated many
& skin graft before cancerous changes could occur

atosus lupus vulgans and xeroderma pigmentosum are some of the
precancerous conditions of the skin (ses Chap XXV) Bowen s disease
more recently has been considered not as a precancerous lesion but as a
carcinome in sdtu which has not penetrated the basement membrane
(Table 4, p 83)
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SENILE KERATOSIS —Semile keratosis 1s mmportant because 1t 15 the
most common precancerous lesion of the skm (Fig 35, C) It occurs
on portions of the body which have been evposed for prolonged pe-
riods, primanly to the evigencies of the weather The forehead, temple
upper part of the cheeks, nose and ears are common sites The lesion
vaiies m size from one to several milimeters It 1s shghtly elevated
and usually scaly o1 covered with a dry, hard, adheient, yellow-brown
o1 gray crust which may be peeled with great difficulty (Fig 35, G)
The underlymg skin 1s thm, m some areas may be ulcerated and mav
bleed 1eadily The lesion may remam quiescent for manv vears but
can eventually become mahgnant Other exposed portions of the body.
such as the hands, should also be checked for keratoses

scams —Scar tissue exposed to chronic mrrtation may undergo mahg-
nant change much earlier than normal tissue Scais 1esultmg from
thermal or radiation mjury (Fig 36, A) may heal and break down
frequently over a period of years Eventually the ulcer may be trans-
formed into a mahgnancy (Fig 36, B) Tlhis same process may accur
m long-standing ulcers, scars o1 drammg smuses due to tuberculosss,
syphilis and osteomyehtis Squamous cell caiemoma has been reported
mn the skin of chromc drammng smuses caused by ostcomyehtis The
underlying cause should, of course, be treated Patients with these
conditions should be exammed regulaily and carefully The scar should
be exaised completely and a free skin graft or pedicle flap -Ipp\l(‘(:‘
long before the possibility of malignant change may arse In this way,
normal tissue 1s substituted for the abnormal

CASE HISTORY

FA White man, aged 65
Cluef complaint  Sorc on face of siv months’ duration toore
Onset and course Patient 1s a farmer who spends much time oulc nln ¥
He does not tan readilv During the past few vears several sm il corv;l(:;‘-
developed on lus face These cleared up during the wimnter mom}’mhm‘m
cver, at present, two of the areas have failed to heal 1\cuzhhormg‘ e
have told lum that he has “farmers’ shin ” General health has been t\(;'chuht
Physical exammation A well developed, well nonnslud]m‘\:\ (;num( .
complenton In the shin of the face and arms are areas of redness,
tation and depigmentation .
Regional ctlagzmahon (1) On the left side of the nose l)tM \J!l):r\((ﬂ!" .
alar border 1s a superficnal ulceration 1322 mm The bnﬁ((r‘ 1\")" e
and rolled the base firm (2) There s a sun‘:hr but s‘m‘\i :rn (mm e
junction of the cheek and the alar cartilage (3) Anarev 195
bridee of the nose 16 covered v atrophic <hin

the
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Tentative diagnoses (1) and (2) Squamous cell caranoma. (3) Senile
Leratosis

Laboratory reports Biopsy—(1) and (2) squamous cell carcinoma (3)
senile Leratosis. Serology —blood Wassermann and hahn reactions negative.

Final disggnoses (1) Squamous cell carcinoma of the skin of the nose
(2) Senile keratosis of the skin of the nose

READILY SEEN-READILY TREATED-READILY CURED
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Carcinoma of the Lip

ANATOMIC AND Paysiorocic CONSIDERATIONS

THE vIps are muscular bands which serve as the front gates of the oral
cavity When closed they meet at the level of the maisal third of the
upper teeth. Thus the upper lip 1s 1n contact with the upper teeth
only, while the lower lip touches both the upper and the lower mcisors
and cuspids This varies, however, when the lower jaw changes from
the occlusal to the rest postion The junction of the lips forms the
angle or commissure of the mouth It 1s usually located between the
cuspid and the first bicuspid A failure of umon of the formative com-
ponents of the hips results n various types of clefts These are not
common

Normally the upper lip protrudes shightly more than the lower on¢
Occasionally the upper lip 1s so short that the gingiva 1s readily visible
This results mn local chromic iritation through the thermic and drymg
effect of the air, especially during sleep .

An excesswvely short upper hp may mdicate an abnormal adenoid
condition If the lower lip protrudes prominently one may suspect an
abnormal forward extension of the lower row of teeth or overgrowth
of the mandible ‘

The lip fold consists of a muscular base, chiefly the musculus orbicu-
lanis oris, and of glandular and adipose tissue Its outer Jayer 1s cu-
taneous, 1ts mner one 1s mucomembranous The intervening red zon?
15 called the transitional portion The boundary between the shin :mcr
red zone 1s sharp The color of the promment transihional portion loc
vermihon area 1s a result of the rich vascular network contamed in tll.
high papillae of the connective tissue and of the only very shght cor::]g
fication of the epithehum Occasionally sebaceous glands appear
as yellowish-white spots are found in this portion.

116



THE LIP 117

There is no distinct boundary between the red zone and the mucosa.
The mucomembranous portion contains the typical labial glands of
the mixed type and shows occasional single sobaceous glands The
labial glands sometimes form minute projections which can be felt
with the tongue.

The mucous portion of the lip extends to the base of the oral vesti
bule along the line of reflection which may be easily recognized by
retracting the lips This line of reflection or fornix vestbuli, has also
been called the “gutter” or mucogingival fold A special fold or attach
ment of the lip to the alveolar process is found in the midline (superior
and inferlor lablal frena) The frenum of the upper hp is the more
promument. A diastema is present when the frenum extends between
the central inclsors across the alveolar ridge toward the incisal papilla
of the hard palate. This condition, however is not common in adults
More frequently an initlal separation of the central incisors is reduced
and obliterated as the permanent teeth erupt and move in an anterlor
and mesial direction.

CrinicAL CONSIDERATIONS

Cancer of the lip 15 the most common oral malignancy (48 38) Its
behavior however is more closely related to cancer of the skin than
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Faa, 37 —Percentage of five year cures of cancer of lip (See also Fig. 31 p. 00.)

to cancer of the oral mucous membrane proper Cancer of the lip Like
skin cancer can be diagnosed more easily than any other cancer The
lesion is so conspicuously located that the patient and his friends
1bould notice it soon after it begins Early diagnosis and treatment
offer the best prognosis (Fig 87) Cancer of the lip is limited to
squamous cell lesions which occur in the vermilion zone of the lower
or the upper lip (Fig 38) About 65 per cent of lip cancers occur in
the lower lip Chronic irritation (in a susceptible patient) from tobacco
smoking (Fig 38 E and F) chemical or physical agents or the
weather may play a role. Lip cancer may be found in an area of leulo-
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Fic 38 —Squamous cell carcimoma of hp A, relatively early lesion of lower hp
Note crust, which was removed with difficulty and left an ulcerated bleedmg sur-
face B, advanced lesion, indurated and fixed, of lower lip Note raised, rolled
border No regional lymph nodes were palpable C, multicentric carcinomas o
lower hp, each lesion appeared mnnocent Crusts were removed with difficulty Bi-
opsy of four areas revealed high degree of mahgnancy D, carcmoma of upper Iip,
with secondary mfection Lesions are much less common on upper lip than on the
lower E, habitual pipe smoker F, same patient as preceding, with ulcerated area
of lower hip corresponding to position of ppe stem Biopsy revealed carcmoma
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plakda (Fig 24, p 73) It may be of occupational origin It Is relatively
rare in white women and Negroes

In the early chimecal stages of cancer of the hp there may occur
what appears to be an mnocent looking bhster or an induration which
s 50 slight that it 15 difficult to detect As the growth increases in size
and as ulceration develops the diagnoss becomes less difficult. Never

Fxc 39 —Anteroposterior section of mouth, showing carcinoma of Iower lip and
spread through lymphaties to regional lymph nodes Ca:dmmno{thglxgmo-
tastasizes much later than that of the foor of the mouth or tongue

theless, cancer of the lip in the early chinical stage may be mistaken for
either a cold sore or an innocuous fissure

Generally at later stages hp carcinoms, like many others can be
classified mto two groups according to the principal direction of
glowth (1) exophytic, and (2) endophvtic.

The exophytic type of hp caranoma (Fig 26 A p 75) although
it does inflltrate and grow into the lip is characterized primarily by a
prominent fungating growth, the surface of which is unleerated znd
secondarily infected This type of carcinoma is described as outgrow
wg—~growing toward the eraminer and away from the patkmt.g];t) is
usually of a low degree of malignancy

Although the endophytic type of lip cardnoma (Figs 26 B and 38)
does grow outward to a small extent, it {s characterized primarily by



120 ESSENTIALS OF ORAL AND FACIAL CANCER

a relatively smaller, sharply punched-out ulcerative area with mfiltra-
tion of the tumor into the depth of the hp This type 15 desenbed as
Ingrowing—giowing away from the exammer and toward the patient
This smallei, less spectacular looking tumo 15 usually of a hagher de-

gree of mahgnancy than the exophytic type and consequently has a
less favorable prognosis

Secondary infection, which appears late, 1s the cause of pain Me-

A

L ) .
Submandibular Submental Submandibulor Submento!
nodes nodes “°d§5 nodes

Fic 40 —Lymphatic dramage of the lips, path of spread of carcinoma to regional
lymph nodes A, superficial, B, deep

tastases to the lymph nodes usually occur late if at all (Figs 39 and
4

O’Z"reatment and prognosis —Surgery and nradiation are the onlty (;)Cc
cepted methods of treatment Local applcation of caustics 18 tohn
condemned Not only 1s 1t therapeutically valueless but 1t 1s n'ryn dosf
and, by giving the patient a temporary but false sense of secux;t} ,C[')“m.
pones proper treatment Prognosis after treatment 1s bettge(; Olrn S o
noma of the hip than for intraoral carcinoma (I1g 31, p 1)- fn?cer
of this, about 1 of every 100 tumor deaths may be traced to c
of the Lip. '

Dzﬁe};ni:al diagnosis —Carcinoma of the Iip 1s a chromc,, Egog::ﬁ

sively growing, indurated or ulcerated condition which 1ma)d]] i
ticentric m ongin (Fig 38, C) It should be dxfferentmtc; rtt:la c])mncrc
acute conditions such as herpes simplex (Fig 94, A, p 212), the
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of syphulis (Fig 84, D) and chronic conditions such as hyperkeratosis
and leukoplakia,

CASE HISTORY

G B White man, aged 45

Chief complaint Sore on the lower lip for four weeks.

Onset and course Patient was perfectly well untl ebout one month pre-
viowly when a lttle sore developed on the red border of the left side of
the Jower lip This was soon covered by a crust. A few days later the crust
was accidentally removed. There was a slight amount of bleeding. Soon an
other scab formed The process recurred several times. One morning while
shaving the patient noticed that the sore seemed to have increased in size.
It was not painful. That noon at hmch, an intimate friend asked what was
the matter with his lip and had he seen a doctor The following week the
petent sought professional advice

The patient smokes five to eight aigarets a day He is an enthusinstic sailor
and spends many months of the yeer sailing. There is no history of cancer
in the family

Physical examination A well developed, well nourished man of light com-
plexion who is not ecutely ill.

Regional examination On the left side of the lower lip about 1 cm. from
the corner of the mouth adjacent to the skin border is a yellow brown crost
measuring about 3 X 4 mm. This is removed fairly readily leaving sn ul
cerated bleeding snurface. The border of the ulcer s raised, rolled, and

The base is indursted. Examination of the oral cavity reveals
nothing significant. No submental, submandibular or cervical masses are pal
pabla. The ru't of tha phy!iml examination is negative
cell cardnoma of the lower Hp

Iabora:torv frpom Biopsy-—lquamous cell carcinoma Serology—Wasser
mann and Kahn reactions negative.

Final diggnosis Squamous cell carcinoma of the lower lip

REMEMBER THAT THE INNOCENT LOOKING SMALL NODULE
MAY BE A CANCER
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Carcinoma of the Buccal Mucosa

AnAaTOMIC AND PHYSIOLOGIC CONSIDERATIONS

THE cHEEKS, Iike the hips, consist of an outer cutaneous, a nuddle mus-
cular and an mner mucomembranous portion Powerful elastic fibers
permut considerable stretchung of the cheeks Small folds of the mucous
poition are sometimes attached to the alveolar mucosa and form the
buccal or lateral frena

The cheeks end postenorly at the pterygomandibular fold which ex-
tends from the pterygoid hamulus to the posterior end of the lower
alveolar process The opening of the parotid duct 1s found m the
cheek opposite the upper second molar and 1s charactenized by a
small elevation, the parotid papilla (Figs 19, p. 66, and 84, B, p 200)
The buccal glands aie especially numerous 1n the molar 1egion he-
tween the mucous membrane and the buccinator muscle

The buccinator muscle —This muscle forms the body of the cheehs
and gives them an important 10le i guiding the eruption of the den-
tihon and the normal position of the teeth The shght but constant
pressuie of the cheeks and lips on the molai and mcisal regrons of the
aiches 1s balanced by the opposmg pressuie of the tongue. A predomi-
nance of activity of one group of muscles over another results m cor-
responding deformities Thus, muscle training has become an mmpor-
tant aid 1 combating malocclusion In mastcation, the mucosa of the
cheeks normally does not come between the molars smce the lamma
propria 1s strongly connected to the fascia

Buccal fat —A considerable pad of fat 1s found between the masseler
and the bucciator muscle It 1s especially promiment in the infant, 1»
whom 1t 1s believed to have had functional value durmg suchlmg It
contains a lngh content of fatty acids, which dissolve slowly, and there-
fore during emaciation disappears later than the rest of the body fat
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CrivicAL CONSIDERATIONS

Cancer of the buccal mucosa is frequently first discovered by the
patient. The Hp of the tongue 15 quite sensitive and is contnually ex
ploring the oral cavity and may detect a rough spot in the mouth early

FTE Ty i e
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Fa. 41 —Percentage of five year cures of cancer of the cheek. (See abo Fig 31
p 80)

contrest to smooth buccal mucosa, the ulcerated,
rabsed, rolled barder Diagnosis was confirmed om

Fic. 42 —Buceal carcinoma, first noted by patient ux weeks previously Note, in

wregular carcinoma and sharp

The dentist who performs a complete oral examination mcluding

all the soft oral tissues of each of his patients is in a favorable position

to make an early diagnosis and thus improve the chances of a cure
(Fig 41)

Like other oral cancers that of the buccal mucosa is more common
1n the male than in the female. It usually occurs in the later decades of
life, although it is not uncommon as ealy as the third decade. Al
though the surface of the tumor may be raised primanly it is fre
quently worn down by intraoral friction (Fig 42) Buccal carcinoma
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and other tumors sometimes mvolve the papilla of the parotid duct
(Fig 84, B, p 200) and occasionally are seen at its exit The lesion 15
pamnless until 1t becomes secondarily mfected Early lesions are not
pawnful Cancer of the buccal mucosa may also anse from pre-eusting
leukoplakia Sometimes there 1s a distinct whate stripe m each cheel
corresponding to the occlusal plane This 1s a result of dental trauma
and 1s seldom proved to be leukoplakia upon microscopic exammnation

The dentist should contribute to cancer prevention by removing all
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Fic 43 —Lymphatic dramnage of the cheek, path of spread of carcinoma to re-
gional lymph nodes

oral wrritants such as jagged teeth and poorly fitting dentures and by
umproving oral hygiene The use of tobacco, particulaily for chewing,
may also play a role in the production of this type of cancer Buccal
carcinoma may be occupational 1n origin

The prognosis for cancer of the buccal mucosa 1s not as favorable
as for cancer of the lip Buccal cancer may extend to the lower and
upper gingiva and palate and mnvade the bone (Fig 74, p 175) Sec-
ondary infection may imvolve the masseter and mternal pterygoid mus-
cles and cause trismus Metastases, although unilateral, occnr' earlier
and 1 a greater percentage of patients than mn cancer of the lip (Fig
43) Cancer of the buccal mucosa should be cifferentiated fro]m
aphthous stomatits, uleeromembranous stomatitis, the lesions of syph-
ihs and of tuberculosis and ulcers caused by trauma



Pratx L~Cancerous lexons of the orl cavity Top left carcinoma of the floor
aof the mouth which bas invaded the undermirface of the tongue. It is sometimes
misdiagnosed as Vincents infection. Top right carcinoma of lateral and inferfor

mav appear to be innocuous flsmures and ul Centor left carcin of the
palatal mucosa. It is somotimes discovered by the patient because the upper den-
ture does not fit. The pelatal bone is usually nveded ecatly Center right osteogenic
sarcoma of the madila, diagnosed early mmothfek'h!zh”mdzwﬁ]&m'_be
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CASE HISTORY

M S White man, aged 50

Chief complaint Sore inside right cheek of two months durntion.

Onset and course Patlent had a rough, badly decayed lower right first
molar that frequently irritated the cheek while eating and caused a sore
About two months previously he had seen his dentist, who said the tooth
could not be saved end extracted it. The sore did not heal Subsequent ap-
plications of gentlan violet and other drugs were of no avail The sore be-
came larger and

Physical examination A well developed, fairly well nourithed man

Reglonal examination On the right buccal surface corresponding to the
first molar ares is a 15X 20 om ulcerated area, tender to palpstion. The
bess is firm and indurnted and the surface irregular There are many small
raised areas, some of which have a shaggy gray covering and others e dull,
red appearance This is {n contrast to the glistening and amooth redness of
the surrounding mucous membrane. The border is firm, raised and irregular
In the right submandibular region a stony-hard mass is palpable. It is mod
erately fixed, 2X 1X 1 om. in size and egg sthaped. No similer mass is
palpable in the left submental, submandibular or cervical regions. Complete
gﬂ“ amilrmaﬂon reveals “poar aral hygiene,” and absence of the right lower

mo

Tentative diagnosis Squamous cell carcinoma of the right buccal mucosa
with probable metastasis to the right submandibular lymph node

reports  Blopsy—squamous cell carcinoma with inflammatory
cells present, Serology—Wassermann and Kahn reactions negative

Final diagnosis  Squamous cell carcinoma of the right buccal mucosa
with secondary infection and metastasis to the right submandibular lymph
node.

IT IS GOOD DENTAL PRACTICE TO ELIMINATE ORAL
IARITATION PRODUCED BY TEETH OR RESTORATIONS
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Carcinoma of the Floor of the Mouth

ANATOMIC AND Prysior.ocic CONSIDERATIONS

Tue MyLoHYOD muscle forms the muscular floor of the mouth The
horseshoe-shaped sublingual region at the floor of the mouth 1s read-
ily seen when the tongue 1s raised (Fig 44) The peripheral bound-
aries are formed by the hingual aspect of the mandible, and the inner
boundary 1s formed by the attachment of the tongue

The floor of the oral cavity 1s covered by a thm, Inghly vascular mu-
cous membrane which 1s covered with stratified squamous epithelum
Many small mucous glands are distributed throughout the membrane
The floor 1s mncompletely divided in the midline by a fold of the mu-
cous membrane, the hingual frenum On each side 1s a small nodule,
the salivary caruncle, m the center of which 1s the opemng of the duct
of the submandibular and major sublingual salivary glands Latcral
to thus, along an wregular granulated elevation caused by the sub-
hingual gland, are the opemings of the ducts of the mmor sublingual
glands (Fig 44)

CrinicaL CONSIDERATIONS

Carcmoma of the floor of the mouth 1s frequently discovered as an
mduration which 1s felt by the tip of the tongue As the lesion ulcerates
and girows larger or invades the frenum of the tonguc (F1g 46), pam,
particularly on movement of the tongue, may become prommnent Can-
cer of the floor of the mouth frequently grows pcnphern]ly to mvade
the mandible by direct extension (Fig 74, p 175), or il may grow ccn-
trally to the under surface of the tongue (Plate I, frontispicce, top
left) Not infrequently cancer of the inferior surface of the tongue 1
continuous with that of the floor of the mouth Many cancers of the
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Fic. 44.—Floor of the mouth. (From Massler M and Schour L Atlas of the
Mouth [Chicago American Dental Assoclation, 1948] )
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floor of the mouth tend to invade the lymphatics early and spread to
the neck (Fig 47) The prognosis 1s among the poorest of all mahg-
nant conditions of the oral cavity (Fig 31, p 90)

Watchful waiting, incorrect diagnosis and mcorrect treatment all
doom many patients who otherwise might have had a chance of sur-
vival (Fig 45) A biopsy should always be made whether or not the
diagnosis 1s 1n doubt It s better to prove a benign lesion than to miss

25 " 27| When diagnosed and treated either early
or late

-f 50 W When diagnosed and treated corly

Lost when not diagnosed and treated

early

Fic 45 —Percentage of five year cures of cancer of the floor of the mouth (See
also Fig 81, p 90)

Fic 46 —Carcinoma of the floor of the mouth wiich has mvaded the lmgulx;l
frenum Compare the irregular, raised, ulcerated area on lhc'lcft with l]\c] en:?uom!‘
area on the nght Since this 1s often associated with Vincent's mfection, the
crucial diagnosis of carcinoma 1s sometimes overlooked

a cancer An nfiltrative cancer of the floor of the mouth 1s sometimes
diagnosed first as Vincent’s infection A smear 1s taken and an 1;1c:);
rect diagnosis 1s based on the finding of fusiform bacilh and spllmc 10“5.
that are regular inhabitants of the oral cavity The cancer 1s l] 1en ?mc
treated with dyes, ondizing agents, antibiotics and caustics It ]15‘ e
that cancer of the mouth 1s fiequently secondarily mfected. but the p

ary aim 1s to treat the cancer 3 .
m(;)thcr conditions besides Vincent’s mfection (Fig 95, p 213) (I"l]"
considered m the differential diagnosis are swelling of the qubm.u}l]c"l):)l:;
lar or sublingual ducts and their glands following obstruction, ¢
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Deep
Cervical

nodes Submandibulor

nodes

Fxo. 47 —Lymphatic drainage of the floor of the mouth, path of spread of car
cinoma o regional lymph nodes

toflammation, benign tumors which are rare and calcull. The ranula
(Fig 82, A, p 189) a mucous gland cyst found in the floor of the
mouth, should offer no difficulty in diagnosis

CASE HISTORY

L. X White man, aged 58

Chisf complaint Sore mouth of thres months duration

Onset and course About three months previously the patient found that
he conld no longer smoke his pipe all day long because his mouth would
become sore He also noted that although the pain was less severe when
he was not smoking it wes nevertheleas, constantly present. Because of this,
he had difficulty m eating A dentist dingnosed “Vincents infection™ after
bacteriologlc examination, patnted the leston with gentian violet end pre-
scribed pentedllin lozenges and vitamin B complex. After several treatments
the pain decreased but the sore did not heal. Three weeks ago the dentist
cut out a little plece of the suspicious tssue and had it examined under the
micrescops The patlent continued smoking to the present.

Physical examination A well dcvelopcg but only fairly well nourished
and slightly dehydrated man with a sweetish odor to the breath.

Regional examination The nght side of the floor of the mouth has an
irregalar ulcer sbout 1.5 X 2 cm which extends onto the undernface of
the tongue. The base is firm, grenular and has 2 reddish appearance. The
glogiva is red and swollen The upper and lower lateral Incisors and cuspids
an the right side are worn to accommodate the pipe stem. The right sub-
mandibular region shows a firm, fired mass about L X 2x 065 an It is not
tender to palpation. There are no other significant findings.
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Tentatwe dwgnosis (1) Squamous cell carcimoma of the floor of the
mouth with probable metastasis to right submandibular lvmph node (2)
Diabetes mellitus (P)

Laboratory reports Biopsy—squamous cell carcmoma Serology —\Wasser-
mann and Kahn reactions negative Urme—positive for sugar and acctone
Roentgenogram—no evidence of destruction of the mandible

Final diagnosis (1) Squamous cell carcmoma of the floor of the mouth
with metastasis to right submandibular lymph node (2) Diabetes melhtus
with acidosis

REMEMBER THAT THE PATIENT WITH CANCER MAY HAVE
OTHER ILLNESSES TOO
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Carcinoma of the Tongue

AnaTOMzac AND Paysioroctc CONSIDERATIONS

Tae Toneue fills the closed oral cavity more or less completely (Fig
12, p 49) It is a mass of voluntary muscle fibers airanged mn mter
lacing bundles demgned to permut great freedom of movement. Its
functions are related to ingestion and speech.

The tongue consists of the free pointed tp the body and the base
or root. The V shaped arrangement of the circumvallate papillae marks
the boundary line between the body and the root (Fig 48) The base,
which faces the pharynx assumes an almost vertical plane m contrast
to the body which assumes a horizontal positon. The most striking
chamacteristics of the tongue are its musculature and the specialized
papillae that are found on the dorsal surface

Muscles of the tongue —These consist of the extrinsic and intrinsic
groups The extrinsic muscles are mserted on the stylold process man-
dible and hyold bone and permit the movement of the tongue in all
directions except elevation. They are pawred and comprised of the
styloglossus genioglossus and hyoglossus

The intrinnic muscles consutute the lingual muscles and permit
change of the shape of the tongue to different forms A frontal section
through the body of the tongue in the central portion shows a network
of muscle fibers winch run chiefly longitudinally but also transversely
and vert{cally

Papillae —The superor or dorsal surface of the body of the tongue
is roughened by papillary projechons These are comprised of the
many filifform and fungiform and the fewer arcumvallate papillae
(Fig 48) The Eliform papillae appear somewhat grayish because
their thick eprthelfum does not permit the blood supply of the connec
tive tssue to shine through, The fungiform papillae are found espe-
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Fic 48 —Dorsum of the tongue (Modified from Massler, M, and Schour, I
Atlas of the Mouth [Chicago Amencan Dental Association, 1918] )
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clally near the edges of the tongue They appear as red points because
of the thinness of their epithelium The vanably developed foliate
papillae are seen on the posterolateral margin of the tongue The dif
ferences in the epithelial cover of the papillae account for the distinct
pathologic mamfestations seen in the tongue in particular diseases
Taste buds ~The taste buds are found chiefly on the walls of the

T ] When diognosed ond trected albar ety
28 [ vy,

55 When diegnossd end weated sarly

Low when net deognosed and wreated
BBy

. Fxc. 49 —Percentage of five year cures of cancer of the tongue (Seo also Fig.
1 p. 80)

Fio. 50 —Syphilitlc glossitis, leukoplakia and carcinomas of the tongue. Note
so0oth kateral margtn of the tomgue, with, 4, atrophy of papillas 1, ratsed, thick
arens of leukoplakla, ¢, ulcerated area of leukoplaka which on

be carcinama.

cramvallate papillae which are the largest of the tongue papillae.
They are always found in the epithelium of the fungiform papillae of
the antenar third of the tongue Occasionally they are foumd in the
soft palate and on the posterior surface of the epiglottis

Lingual tonsil—The base of the tongue between the circumvallate
Pepillae and the epiglottis is studded with either oval or rounded low
}Jmmtumw. These elevations are caused by the accumulation of
ymphoid tissue and are known as lingual follicles The sum total of

follicles constitutes the lingual tonsil (Fig 48) In the center of each
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follicle 1s a deep depression forming a blind pouch, known as the
lingual crypt This 1s hned with strahfied squamous epithellum lihe
that of the adjoining mucous membiane. and mto the bottom of the
crypt open the ducts of small mned glands

Inferior surface —The mferior surface of the tongue 1s smooth and
free of papillae It 1s attached i the midlne to the floor of the mouth
by a sagittal fold, the lingual frenum The tongue-tied condition 15 said
to occur when this band extends too far antenorly toward the tip of

e n s - - m m e raepr——
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Fic 51 —Advanced carcinoma of lateral portion of tongue Note rused bordir
and central cavitation as result of tissue necrosis Usually this type 1s even Inrtl‘ulr
advanced than clmical examination indicates Firm, pamless masses are palpabl
in the submandibular and cervical regions

the tongue The frenum 15 sometimes so taut that 1t nterferes \\1(1)1:
suckling and speech Two fimbnated folds course from the ant;‘l;l]w
end of the hingual frenum posteriorly and parallel to the margm o
tongue (Ing 44, p 127)

CrinicAL CONSIDERATIONS

The various portions of the tongue present different anatomic cha:-
actenistics The anatomic location of tongue cancer 1 therefore an md
portant factor i treatment and prognosis The following rcglor;;silﬂ)‘;r‘
be considered (1) anterior portion (frecly movable) (2) 1;\'1(:t ()E o
tion, (3) posterior or basal portion (postenor 1o Qronmd ate Py

lac)
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The dorsal, lateral and inferjor surfaces may be imvolved (Plate I
top right) On the dorsum leuhoplakin is sometimes seen (Figs 50
and 70 A, p 168) In such instances multiple broad flat areas of indu
ratfon may be observed. Poor oral hy giene and sharp jagged and mal

Fic. 52.—Fhaure type carcinoma st junction of lateral base of the tongue and
anterior tonsillar pillar The patlent frst noted a mats below the angle of the jan
(fntert) An tmnocent looking fissure was e fdent only when the examiner extended
ﬁ’ﬂmntbpsydhdmcdlhlghdctreeofmllgnamy

posed teeth are frequently associated with cancer of the tongue Many
cancery of the tongue invade the floor of the mouth and thus immo-
bilize the tongue. Sometimes it is impossible to determine whether the

arose on the inferior surface of the tongue or on the floor of the
mouth (Plate I top left) These are advanced cases for which the prog
oosls is poor Generally the farther back the oral cancer is on the
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tongue, the more mahgnant and the less amenable 1t is to treatment
Early diagnosis and proper treatment are most essential (g, 49)
(62) )
Syphilitic glossitis —Patients with syphilitic glossitis have a Ingh
cidence of cancer of the tongue (Fig 50) Therefore, a lesion on the
tongue 1n a syphilitic individual should be suspected of bemg malig-
nant first, and the diagnosis should be venfied unmediately by biopsy
Examination —A careful and thorough esammation of the tongue
should include not only mspection but palpation In addition to grasp

1§
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Fic 53 —Lvmphatic drainage of the tongue, path of spread of carcinom to Fes
gional Ivmph nodes There may be cross-metastases

Submental
node

g the tip of the tongue with gauze and pulling it forward (Ig. 9-]0.
p 67), thereby bringing the base forward, the posterior portion shou ;
be esamined with the dental mirror and by digital examination with
the gloved finger The mnvasion of the tongue 1s usually S\on';ld('rn};]}
more widespread than such an examination will reveal (Fig 51).
agnosis of carly carcimoma of the tongue 1s frequently mssed beed
of 1ts innocent appearance

Classification l)(I;encra]l;.' cancer of the tongue 15 of cither the t'lfl(i’:
phytic (infiltrative, ulcerative) type or the exophytic (pnpt?hu:}.]f 'ﬂu'
gahng) type A fissure type occurring between the lateral l’m:;)t -y
tongue and the anterior tonsillar prllar 1s often missed (I’xlg ~D}();’c e
junction of the pillar and the base of the tongue should there

uste
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examined with great care. One of the earllest complaints of the patient
may be of referred pain to the ear or of a mass in the neck (Figs 52
and 53

Diﬁe)rentlal diagnosis —Carcinoma of the tongue must be differen-
Hated from certein other lesions Some of the acute lesions to be con
sidered are the ulcers of aphthous stomattis, ulceromembranous
stomatitis and the mucous patch (Fig 83 E p 211) Chronic lesions
that must be kept 1n mind are the traumatic ulcer (Fig 70 D p 166)
tuberculous ulcer (Fig 83 F) the ulcers and fissures associated with
leukoplakia, the gumma and hairy tongue (Fig 93 A) median rhom-
bold glossitis (Fig 83 B) and geographic tongue (Fig 93, C and D)
The foliate papillae on the posterolateral margin of the tongue are
normal structures and should not be mistaken for abnormal lesions
(Fig 48 p 182)

CASE HISTORY

F O White man, aged 58

Chief complaint Edentulous upper jaw for one month

Onset and course The patient vistted his dentist to obtain an upper den-
ture. On routine examination of the mouth, the dentst discovered a sore on
the back of the tongue just to the left of the midline The patient had had
no symptoms and was totally mmaware of the condiion The physican to
whom the patlent was referred took & blopsy The microscopic repart stated
that no evidence of carcinoma was seen. The Wassermann reaction of the
blood was posthive. A second biopsy was taken a week later

Physical examination A fafrly well developed and nourished man who 1s
not acutely {1l

Reglonal exomination Intrworal findings are ltmited essentully to the
tongue On the dorsal surface fust anterior to the circumvallate papillae
and to the left of the midline is e shallow irregularly shaped ulcer approxi
mately 4 X 3 mm. The borders are sharply demarcated. The surface is finely
granular and dull red There is no tenderness to palpation. The base seems
to be moderatley indurated. There are no significant findings in the face,
submandibular

Tentative dlagnosis Squamous cell carcmoma of the tongue

Laboratory reports Biopsy—squamous cell carcinoma. Serology—Kahn and
Wassermann reactions posttive.

Final diagnoets (1) Squamous cell carcinoma of the tongue, middle third
of dorsum. (2) Late syphilis.

IN THE TONGUE CANCER IS FREQUENTLY ASSOCIATED
WITH SYPHILIS
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Carcinoma of the Palate

AnaToMIC AND PHysioLocic CONSIDERATIONS

THE PALATE consists of the anterior haid palate, with ats bony base and
the movable posterior soft palate (Figs 11, p 48, 21, A, p 6§, 33, p
104, 62, p 151). The hard palate forms the roof of the oral cavity aswell
as the floor of the nasal cavity The soft palate, because of 1ts oblue
posttion and its action, forms both part of the roof and the postenor
wall of the oral cavity The palatal vault varies i both width aud
height

The hard palate—~The hard palate 15 chaiacterized by the mewsal
papilla which 1s situated in the mdhne immediately behmd the two
central 1incisors and covermg the mcisive foramen The median raphe
extends from the posterior end of the haid palate to the meal papith
Occasionally a bony clevation 1s seen m the midline, the torus palatimus
(Fig 91, B, p 208)

PALATAL RUGAE —The palatine rugae, five o1 siv transserse folds, are
found on the anterior part of the hard palate They vary m promumente
n different mdividuals and at different ages They are well develope d
m the newborn, when they may have a mechanical function m suckhing
and are flatter m the adult The rugae are well supphed with Llc‘“l'lt‘
nen es

Epithehal pearls similar to those found mn the gimgiva are present m
the newborn 1 the lamma propua of the midregion. They are n;m
nants of the epithehum that fused during closure of the palate .m‘d : 1<
appear later except for occasional epithehal strands  Those may wne
rise to cysts mn the adult bed

REGIONAL CHARACTIRISTICS —Four regions have been distingun );i
m the hard palate on the basis of the structural charactensties of tr:r‘
mucosa. In the raphe and near the alveolar process the lamina prop
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1 directly attached to the periostcum without intervening submucosa.
These are the fibrous median and marginal zones In the areas between
these regions 18 a layer of submucosa which contains considerable adi

tissue 1n the anterior portion (fat tissue zone) and many mucous
glands 1n the postenor portion of the hard palate (glandular zone)

The soft palate —The boundary between the hard and the soft palate
can be recognized by the difference 1 color and mobility The mucosa
15 pale red in the hard palate and more deeply red in the soft palate
The latter also shows a yellowish tinge which 1t derives from the under
lying glands.

The soft palate consmsts of a muscle base covered by respiratory
mucosa (with ciliated columnar epithelilum) on its nasal surface and
oral mucosa (with stratifled squamous epithelium) on its inferlor
surface The oral surface has a relatively thin lamina propria which

When deegnosed nd treaied elther eerly
3l pul

57 // /Aw}mﬂow\madadh‘uhdmrfy
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Fic 54 —Percentage of flve year cures of carcinoma of the palate. (See also Fig
3L, p 90}

contains scattered lymphocytes The submucosa {s continuous with the
perimysium It contains coarse connective tissue bundles, strong elastc
fibers and a considerable amount of glandular and adipose tissue. The
tp of the uvula has a rich blood and lymph supply and a loose texture
of #s connective tissue. This helps to explain the edema which often
has rapid onset in the uvula. The free mergin of the soft palate
branches laterally into two folds the palatoglossal and the palato-
pharvngeal arches which diverge and enclose the palatine tonsils.

CrNicAL CONSIDERATIONS

Cancer may be found mn the mucosa of either the hard or the soft
palate It may also extend over both hard and soft palates either from
the tonsillar pillars or from the nasal side of the palate through to the
oral surface of the palate In addition to. local spread, it extends via the
lymphaties (Fig 55) The prognosis is best when diaguosis is made
early and proper treatment 15 given.

Carcinoma of the palate is usually of a squamous cell type but is
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Carcinoma of the Palate

AnATOMIC AND Puysiorocic CONSIDERATIONS

THE PALATE consists of the anterior haid palate, with its bony base, and
the movable posterior soft palate (Figs 11, p 48, 21, A, p 68, 33, p
104, 62, p 151) The hard palate forms the roof of the o1al cavity aswell
as the floor of the nasal cavity The soft palate, because of 1ts oblique
position and 1its action, forms both part of the roof and the posteror
wall of the oral cavity The palatal vault varies i both width and
height

The hard palate.—The hard palate 1s chaiacterized by the maisal
papilla which 1s situated m the mdline immediately behind the two
central incisors and covering the mcisive foramen The median raphe
extends from the posterior end of the haid palate to the masal papilla
Occastonally a bony elevation 1s seen m the midlne, the torus palatmus
(Fig 91, B, p 208)

PALATAL RUGAE —The palatine 1ugae, five o1 six hansverse folds,
found on the anterior part of the hard palate They vary n prommence]
1n different individuals and at different ages They aie well developec
1n the newborn, when they may have a mechanical function 1n sucl\hn‘;;,
and are flatter in the adult The rugae are well supphed with tﬂ(itl:
nerves.

Epithehal pearls similar to those found n the gingiva are present m
the newborn 1 the lamima propra of the mdregion They are rflm'
nants of the eprthelum that fused during closure of the palate and lSC
appear later except for occasional epithelal strands These may git
nse to cysts m the adult

REGIONAL CHARAGTTRISTICS —Four regions have be
1n the hard palate on the basis of the structural char
mucosa In the raphe and near the alveolar process the lamm
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15 directly attached to the periosteum without intervening submucosa.
These are the fibrous median and marginal zones In the areas between
these regions is a layer of submucosa which contains considerable adi
pose tissue in the anterior portion (fat tissue zone) and many mucous
glands in the posterior portion of the hard palate (glandular zone)

The soft palate —The boundary between the hard and the soft palate
can be recognized by the difference in color and mobility The mucosa
18 pale red in the hard palate and more deeply red i the soft palate
The latter also shows a yellowish tinge which 1t derives from the under
lying glands

The soft palate consists of a muscle base coveied by respiratory
mucosa (with cillated columnar epithelum) on its nasal surface and
aral mucosa (with stratified squamous epithehum) on its inferor
surface The oral surface has a relatively thin lamina propria which

When deagrosed ond trected etther sarly
[ 3 P fectar

ZIEd /_Z // When diagnased  nd treared earty
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Fic. 54 —Percentage of five year cures of carcinoma of the palate (See also Fig
31 p 80)

contains scattered lymphocytes The submucosa is continuous with the
perimysium It contains coarse connective tissue bundles, strong elastic
fibers and a considerable amount of glandular and adipose tissue, The
Hp of the uvula has a rich blood and lymph supply and a loose texture
of #s connective tissue. This helps to explain the edema which often
has rapid onset in the uvula The free margin of the soft palate
branches laterally fnto two folds the palatoglossal and the palato-
pharyngeal arches which diverge and enclose the palatine tonnls

CLvicaL CONSIDERATIONS

Cancer may be found in the mucosa of either the hard or the soft
palate It may also extend over both hard and soft palates either from
the tonsillar pullars or from the nasal side of the palate through to the
oral surface of the palate In addition to local spread it extends via the
lymphatics (Fig 55) The prognoss is best when diagnosis 15 made
early and proper treatment is given.

Carcinoma of the palate is usually of a squamous cell type but 15
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Deep
Cervical
nodes Submandibular

nodes

Fic 55 —Lymphatic dramnage of the palate, path of spread of carcinoma to
regional lymph nodes

Fic 56 —Adenocarcinoma of the palate Note clevated border and central area
of ulceration and necrosis The patient had difficulty in talkmg and eating, the
chief complamnt was that of bleeding from the wound

sometimes glandular The gross chaacterisic may be a sharply
punched-out, shallow and urregular ulcer (Plate I, frontispiece, center
left), a papillary o1 wartlike growth with a wide base, or a mass which
may eventually ulcerate (Fig 56)

Muned tumors —In addition to the common epithehal cancers of the
mouth, there 1s a considerable variety of tumors which are often en-
countered by the dentist Mived tumors of the minor salivary glands
(palatine) appear on the haid and soft palate and form slowly growing,
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solid and generally protruding masses which have little tendency to
ulcerate (Fig 64, p 154) They are frequently but not always found
in the midline. Although it is often Impossible to decide whether these
tumors are benign or malignant by microscopic examination, they
should be removed completely 1f a few cells are left behind the growth
will conttnue and, if imitielly benign, the tumor may subsequently un
dergo mahgnant change. The mixed tumor must be considered in the
differential diagnosis of tumors of the palate (see Chap XXII) Other
conditions to be considered in the differential diagnosis are torus pala
tinus (Fig 91 B p 208 and Plate I1, facing p 197 top left) papilloma,
reactions of the palatal mucosa to an upper denture, abscess (Fig
81 C) dental cysts of the bone and the spread of tumors from adjacent
areas Mixed tumors have been referred to as pleomorphic adenomas

CASE HISTORY

A. H White man, aged 47

Chief complaint Inability to wear upper denture for one month.
Onset and course Patent has been wearing an upper denturs for two
years. It fitted well and had not been troublesome until about one month
previously At that time he noted that the denture did not fit as well as in
the past. This became worse One evening, after taking the denture out at
bedtime, the patient looked in his mouth and noted some sort of growth
on the hard palate. The next morning he saw the dentist who had made the
denture. The patlent was advired not to wear the denture and was imme-
diately referred to an oral surgeon.

Phyrical examination This reveals a well developed and well nourlshed
men who does not appear acutely {ll

Reglonal examination The hard palate shows an frregularly shaped, papdl
lary vrartlke gray mass about 9 X 4X 3 mm. The mass is Arm and flxed
and situated in the midline about 2 cm. behind the anterfor maxillary ridge.
It is not tender to palpation. Ulceration is not evident. Complete intracral
examination reveals nothing significant except that the maxille is edentulous.
No submandfbular submentsl or cervical nodes are palpeble. A sampls of
blood has been drawn and e biopsy performed.

W]T;rﬁaﬂocd&zgnam Squamous cell carcinoma of the mucosa of the hard

e,
reports  Blopsy—squamous cell cercinoms. Serology—blood

Waszermann and Kahn reactions negative. Roentgenogram—no evidence of
destruction of the hard palate

Final diagnosis Squamous cell carcinoms of the mucosa of the hard
palate with probable invasion of the bony palate.

INABILITY TO WEAR AN UPPER DENTURE MAY BE THE
FIRST SYMPTOM OF CANCER OF THE PALATE
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Carcinoma of the Gingiva and
Retromolar Area

AnaTomic AND PHysiorocic CONSIDERATIONS

THE cINGIvA constitutes that portion of the oral mucosa which rests on
bone, chiefly alveolar bone (Fig 13, p 53) Its attachment to the un-
derlymng bone and 1its protection by a superficial cormified layer of
epithelium gives 1t a firm resistant texture The color 1s an opaque
pink 1n contrast to that of the oral mucosa, which 1s a translucent red.
The rich capillanes of the gimgiva are not readily seen because of the
presence of the opaque corneated layer of epithelium

The sensory nerve supply of the gingiva 1s hmited Injuries to the
gingiva are therefore relatively painless and aie often neglected They
heal more readily than do stmilar ijuries elsewhere owing to their lngh
vascularity and the bacteriostatic quality of the saliva

The gingiva has nightly been cailed an mdicator of oral health and
disease It 1s exposed to chronic irritation more than any other portion
of the oral cavity and 1s therefore 1n a state of chrome inflammation
This subchnical state of inflammation 1s associated with the presence
of many lymphocytes and plasma cells i the connective tissuc and
15 so common that 1t may be regarded as characteristic of the gmgiva

The gingival crevice which anses during the separation of the gn-
gival epithelium and the tooth comcident with the continuous eruption
of the tooth 1s an especially vulnerable region This favors the forma-
tion of a pocket and consequent development of regressive mjurics {0
the mvesting and supporting dental structures

Pigmentation of the gingiva 1s normal, especially 1n the Negro This
1s characterized by the endogenous brown melanin Plgmcntcd tumors,
benign and malignant, may occur 1n the gingiva These should be dis-
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tmgushed from other pigmentations such as the lead and bismuth
hnes which follow systemic treatment. Coal and metalhe dusts which
accumulate locally on the surface or penetrate mto various levels of
the epithelium and sometimes even into the connective tissue are ex
ogenous pigments Sometimes a blue-black ares of pigmentation in the
soft oral tissues may be the result of the inadvertent wsertion of dental
silver amalgam Bleeding gingiva may act as n indicator not only of &
local but of a systemic disease (Fig 68 p 161)

CrmvicaL CONSIDERATIONS

Cancer of the gingiva and retromolar area (Plate I frontisplece
bottom left) should be recognized early because 1t is accessible and
may be traumatized by the toothbrush, resulting in secondary nfection

[‘ 26 Wher diognossd rd wreted erther sarty

V 38 / Whea dragnosed and treared serly
(T [P——

Fic. 57 —Percentage of five year cures of carcinoma of the gingiva (See also
Fig 3, p 90)

and pam (70) If the infection spreads to the muscles of mastication,
trismus may result. The melanoma (benign or malignant) carcinoma
of the maxillary sinus (Fig 77 B p 183) tuberculosis, syphilis perrph
eral giant cell tumor (Fig 92, p 209) osteosarcoma (Plate I center
right}) and lesions due to trauma should also be considered Sometimes
a carcinoma of the gingiva 1s incised because of the mistaken diagnoss
of subperiosteal abscess Any growth, however should be constdered
to be cancer until proved otherwise. Cancer of the gmgiva may spread
to bone (Fig 74, p 175) and the lymphatics (Fig 58)

It must be pointed out that microscopically mnflammatory (Fig 69
A)dand neoplastic (Fig 69 B) chenges in the ginglva may be confused
and an incorrect diagnosis made An in er plane of secti
also be misleading & proper on ey

Loose teeth—Carcinoma of the gingiva usually anses in the molar
and bicuspid region, seldom in the anterlor part of the mouth. Oc
carlonally growths of the gingiva are seen along the posterior teeth
which support the clasps of partial dentures The clasps may be a
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source of mrnitation, and the denture should not be worn untl a diagno-
sis 15 made and adequate treatment mstituted Sometimes the clasped
or supporiing tooth becomes loose because of invasion of both the
alveolar bone and the jaw bone by the tumor Such loose teeth should
not be extiacted unti] the specialist who will treat the patient has been
consulted Premature extraction of such teeth may only open another
pathway of spread for the cancer

Invasion of bone —Cancer of the gingiva may mvade bone early
Once carcimoma has mvaded bone, tieatment 1s more difficult and less

Ol ke
(=
0 \ﬁ

Submaondibular
\ nocaes

Fic 58 ~Lymphatic dramage of the gngiva, path of spread of carcmoma to
regional lymph nodes

satisfactory Therefore early diagnosis 1s essential for the most favor-
able prognosis (Fig 57) Negative roentgenographic findings, howEVCf,
should not give one a feehng of security Often the bony tissuc has been
mvaded and eroded to an uneipected extent even when there 1s 10
roentgenographic evidence of 1t In the absence of a charactenistic g;
face tumor, the bone changes on the roentgenogram may be ascribed,
m error, to chronmc osteomyelitis

CASE HISTORY

K L White man, aged 4Iﬂ ( .
Chief complaint  Loosc tooth for one month for
Onscft and course Patient has been weanng an upper partial denture
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six years, About one month previously he noted that the upper right first
bicuspid, which is one of the clasped teeth, was a little loose Sinco then
the tooth has become progressively looser and a small growth has been
noted along the back of the tooth Clmical and roentgenographic examina
ton by a dentist two weeks ago showed no disturbance In the attachment
apparatus of the tooth. The other supporting teeth were firm The patient
was instructed not to wear his denture. In the ensuing two weeks the growth
has become larger and the tooth looser

Physical examination A well developed, well nourished man who is not
acutely {1l

Regional examingtion The breath is moderately fou! Several of the max
{llary teeth are absent A firm, flzed, ulcerated, gray red nodular mass 4 X 6
X 8 mm. is present on the buccal gingival barder distal to the right
first bicuspid It s tender to palpation The tooth has more than the usual
amount of mobflity and is pot as firmly atinched as the remaining teeth
No submandibular submental or cervicel nodes are palpable A sample of
blood has been drawn, a biopsy performed and intracral and extraoral
roentgenograms of the area teken.

Tentative diognosis Squamous cell carcinoma, upper right gingiva, with
probable invasion of the maxilla. Rule out carcinoma of maxillary sinus
Laboratory reports Biopsy—squamous cell carcinoma  Serology—Kahn and
Wassermann reactions positive Roentgenogram—no evidence of bone de-
struction.

Final diagnosis (1) Squamous cell carcinoma of the upper right gingiva
(buceal bicuspld area) with invasion of maxilla (2) Syphilis.

MOST PATIENTS WITH CANCER OF THE GINGIVA CONSULT
THE DENTIST FIRST
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Cancer of the Tonsil

AnaToMIic AND PHYSIOLOGIC CONSIDERATIONS

THE PALATINE tonsils are paired lymphoid organs, each situated on the
lateral walls of the fauces between the anterior and posterior pillars
of the soft palate (Fig 59, see also Fig 11, p 48) They are at the junc-
tion of the oral cavity proper and the oral pharynx With the naso-
pharyngeal tonsil (adenoid ), the lymph follicles on the postertor pha-
ryngeal wall and the hngual tonsil, they constitute a lymphatic ring
(Fig 59) The palatine tonsils are rich mn lymphatics which dran
along the lateral wall of the pharynx down mnto the deep cervical nodes
(Fig 60)

CrinicArL. CONSIDERATIONS

Patients with cancer of the tonsil may be seen first by the dentist It
1s found most frequently 1n men 1n the fifth decade About 10 per cent
of tonsillar cancer occurs in women It 1s prohferative and produces
a mass which may attan large size and may become superficially ul-
cerated The ulceration may be covered with a white exudate resem-
bling that of a Vincent’s infection o1 of diphtheria. Invasion of the pos-
terior pillar 1s rarely observed, but estension to the anterior or gloqso;
palatine pillar 15 common Metastases to an upper cervical node a§c
common and the spread may be to the lower neck and, by retrograde
mvasion, to the aailla and mediashnum

Classification —Generally, two groups of cancer of the tonsil mav ])[;
considered The first 1s the squamous cell carcinoma wlich does no{
become large and 1s superficially ulcerated The other gro}llpd” ;1]
lymphoid ongmn and occurs more often in women 1n the thr ﬂt :
fourth decades than m men It attans a large size. seldom ulceratc
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and tends to metastasize earlier and more extensively than the squa
mous cell type Tonsillar cancers develop insidiously metastasize rap-
idly and are very radiosensitive.

dlySaoomiary ﬂ:?ors —A considerable group of tonstllar tumors thought

s
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from Ackerman,

L V., and del Regato J A. Cancer (St Lows C. V Mosby
Company 1654] )

to be primary in the tonsils actually onginstes tn the anterior or pos
tezior fauctal pillars From there they early invade the tonsillar fossa
and then resemble primary tonsillar tumors This group of secondary
tumors usually belongs to the squamous cell type They do not me
tastasize as rapidly but are more radioresistant than the primary tumors

Symptoms —The early clinical symptoms are a sore throat or a sen
sation in the throat of a foreign body accompanied or followed by
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shight pam on swallowing Earache or pam 1 the tonsilar region sel-
dom occurs early If the tumor becomes large, swallowing and breath-
ng may be difficult If there 1s secondary mfection the patient may
complam of sore throat Frequently, the discovery of a mass in the
neck on routine examination leads to the diagnosis Pentonsillar ab-

Palatine

\ tonsil
Deep TS
Cervical
nodes

Fic. 60 —Lymphatic dramage of the palatine tonsil, path of spread of cancer
to regional lymph nodes

b When diagnosed and treated either early
. - 18 +{ or late

7] 40 W When diagnosed and treated early

Lost when not diagnosed and treoted

carly

Fic 81 —Percentage of five year cures of cancer of the tonsil (Sce also Iig 31,
p 90)

scess, tuberculosis and syphiltic gumma should be considered m the
differential diagnosis. )

Treatment and prognosis —Irrachation 1s the best treatment for ;‘;l;l
cer of the tonsil Surgery requires an unusually radical operation W e
carries a ligh mortahty The prognosis for tumors of the t]ons;l "
region 1s relatwvely favorable, some reports indicating that as l(lf ﬁ\.c
40 per cent of the patients treated showed no evidence of canc o
years later The best prognosts 1s obtamed only by carly diagnoss
proper treatment (Fig 61).
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CASE HISTORY

C T White man, aged 53

Chief complaint None. The patient visited his dentist for treatment.

Onset and courss On consultation for treatment, the dentist discovered
& mass in the right tonsillar area The following history wus obtained. The
patlent has worn complete upper and lower dentures for five years, Recently
he has had difficulty in swullowing This he attributes to his nability to
chew food well with his dentures. The patient has no complaints except for
recent slight pain In the right ear

Reglonal fnation Oral ination reveals a firm and fired mass 2 X
2% 1.5 cm. originating in the region of the anterior portion of the right
palatine tonsll. It also includes the anterior pillar which 1s moderately fixed,
and & portion of the soft palate. The uvula is displaced to the left and the
oropharyngesl opening is markedly narrowed There are no other significant
findings The dentures fit quite satisfactorily and occlusion and function are
good.

Examination of the neck reveals a hard, fixed mass 2 X1 x 1 cm. in the
right anterior cervical region.

Tentattoe diagnosis Tumor of the tonsil

The patient was referred immediately to a specialist, whose laboratory
reports follow

Laboratory reports Biopsy—squamous cell carcinoma  Serology—Kahn and
‘Wassermann reactions negative Roentgenogram—chest plate probable in-
vasion of mediastinum.

Final diagnosis Squamous cell carctnoma of right palatine tonsfl with
metrstases to the neck and mediastinum.

SLIGHT PAIN ON SWALLOWING MAY BE THE FIRST
SYMPTOM OF CANCER OF THE TONSIL
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Carcinoma of the Salivary Glands

AnNaToMmic aAND PHysioLocic CONSIDERATIONS

SALIVARY GLANDS may be classified according to- (1) size (major,
mmor), (2) location (parotid, submandibular, sublingual), and (3)
type of secretion (mucous, serous, med)

There are three major paired salivary glands the parotid, the sccre-
tion of which empties mto the vestibule via the parotid duct, and the
submandibular and the sublingual, whose secretions empty mto the
oral cavity proper via their respective ducts (Fig 62) The smaller
ones are the labial, buccal, palatal and lingual glands None is found m
the gingiva or the anterior portion of the hard palate

Parotid salwary gland —The parotid, the largest of the three salnary
glands, 1s situated primarily 1n the retromandibular fossa It reaches
medially to the styloid process and the muscles arising from it and
upward to the external acoustic meatus Surrounding the acoushc
meatus on 1ts inferior surface, the gland reaches posteriorly to the mas-
tord process and the sternocleidomastord muscle A superﬁcml part
of the gland extends anteriorly on the outer surface of the mandibular
ramus and masseter muscle as a thin, trnangular layer Theouter surface
of the gland 1s situated quite superﬁcmlly, covered only by 1ts capw‘f'
the superficial fascia, and the skin The upper border of the superficial
part of the gland covers, 1n front of the ear, the temporomandlbll‘ﬂr
articulation The inferior corner of the gland extends below the plane
of the lower border of the mandible m the space bhetween the man-
dibular angle and the sternoclerdomastoid muscle .

Parotid duct —The parotid duect courses forward over the mﬂssvl(;
muscle to the anterior border Here 1t turns sharply medally aroun
the buccal fat pad and passes obliquely through the buccinator mus-
cle and the mucosa to enter the vestibule of the oral cavity opposite
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the upper second molar A small papilla marks the outlet of the duct
This orifice 1s the narrowest part of the duct and just permts the en-
trance of a narrow probe The position of the duct may be determined
externally by the middle third of a line drawn from the external auds-
tory meatus to nmdway between the lower border of the ala of the
nose and the vermihon of the upper lip The parotid duct 1s about
2% 1n Jong and % m 1 diameter It 1s subject to injury mn facial wounds
and operations

Parotid sahva —The partoid 1s a pure serous or albummous gland
The terminal or secretory portions of the glandular cavities contam
only serous cells Parotid saliva, on account of 1ts watery character, is
well adapted to the functions of cleansing the mouth and teeth, mois-
tening and softening dry food and dissolving many substances so that
they may stmulate the taste buds of the tongue Through 1ts ptyahn
content, under favoiable conditions, starch 1s converted for the most
part into maltose It 1s unlikely that this action occurs to any appreci-
able degree n the food bolus before 1t 1s swallowed

Submandibular salivary gland —This gland 1s located 1n the subman-
dibular triangle mferior to the mylohyoid muscle The fascial cover-
ing 1s not as adherent as in the parotid sahvary gland TI.IC facial vem
courses superficial to the gland, the facial artery through it and the hy-
poglossal and lingual nerves and the lingual artery deep to it

Submandibular saliva ~The submandibular gland of man 1s a mued
but mamly serous gland Most of the termnal portions of the gland
contain only serous cells, the others are mucous, often with serous
cells at the blind ends The secretion 15 usually described as a clear,
rather thin and somewhat wvisaid hquid which tends to froth casily.
It contains mucin, salts and ptyalin Foods i general stimulate a scere-
tion rich 1 mucmn whereas umtants produce a profuse flow of watery
sahva Calculi occur most frequently 1 the submandibular glands and
therr ducts

Sublingual salwary gland —This gland 1s a long, flattened bo'dy sit-
uated close to the medial surface of the mandible which mn this :;Tt‘-z
shows a shght depression, the sublingual fossa On ats supeior sur (:l](; ’
the gland is covered by the thin mucous membrane and cmmoslan .
vation on the floor of the oral cavity, the sahivary crmnence T lcl q:nc
hngual gland 15, m fact, a glandular complex smee there r;' ;mhnds
common duct for all its lobules The sublingual glands are mined g

s
with many more mucous than scrous cc he
Submandibular and sublmgual ts —From the upper part of

r
o<
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inner surface of the submandibular gland the duct {Whartons) ex
tends anterforly and medially It turns to the upper and medial or oral
surface of the mylohyold muscle and then courses along the inner sur
face of the sublingual gland after crossing the Hngual nerves superiorly
Each submandibular duct opens into the mouth through a soft emi
nence or papilla, the salivary caruncle alongside the frenum of the
tongue (Fig 44, p 127)

The duct of the major sublingual gland usually enters the mouth
through the same orifice. This duct occastonally opens on the mucous
membrane near the orifice of the submandibular duct. The lesser sub-
lingual ducts are 8~20 in number and open separately on the surface
of the mucous membrane along the ridge formed by the sublingual
gland.

Effects of alteration of saliva —The saliva has severa]l functons,
nemely those of digestion, lubrication, cleansing and bacteriostasis,
When the salivary secretions are reduced or altered, dental caries are
frequently noted. This is particularly true in patients who have re-
celved frradiation in the oral cavity for a cancerous process Xerostomia
or dry mouth results when there 15 cessation of salivary secretion.
Ptyelism or excessive sahivation is seen after radical surgery of the oral
cavity 1 certain drug toxicity reactions, parkinsonism and in preg
nancy

Crmvicar CONSIDERATIONS

Major salivary gland tumors —No discussion of oral and facial cancer
would be complete without inclusion of the salivary glands (2, 55)
Of the three paired salivary glands—the sublingual, submandibular and
parotid—the last is by far the most frequently involved. The two most
common tumors of the parotid gland are the mixed tumor and the
adenocarcinoma. The former may become malignant: the latter is ma
lignant. Warthins tumor (papillary cystadenoma lymphomatosum) is
uncommon, and the diagnosis is usuzlly made only after microscopic
study of the Hsyue,

MIXeD ToMOR.—The mixed tumor of the parotid gland may be first
noted during early adult life and fs likely to be located just below or
anterior to the ear (Fig 27 D p 77 and Fig 63) The patient usually
seeks advice only after the tumor hes been present for 5-15 years and
bas gradually increased in size to the point of causing embarrassment.
The tumor is firm, usually mobile and encapsulated. There is no stand
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ard lustologic pattern, and the exact origin of these tumors 15 disputed
They were ongmally called mined tumors because 1t was behe ed that
both the ectodermal and the mesodermal germ lavers contributed to
then formation They may persist after madequate surgieal treatment
and are usually resistant to radiation therapy There 1s chsagreement

Fic 63 (above) —Mned tumor of the parotid gland, mistahen for abscese The

maision made for mtended dramage was poorly planned
Fic 64 (below) —Mied tumor of the palate Tlns tumor usu

Iine and s seldom ulcerated

ally 18 the el

rl.un num-

as to how bemgn or mahgnant they are Nev ertheless, a ce e
dsle

g nd met
ber show all the charactenstics of mahgnant tumors a (‘ o
The “mived tumor”™ may also be found occasionally m the o
hee nie
jor sahvary glands, the palate (Fig 64), hp, cheek .mtll tmxix:. ¢ e
ADENOCGARCINOMA —In contrast to the mused tumor, the adenoc.

. andls
noma of the parohd gland anses later m hfe and grows more rapiai
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It is quite hard, is not encapsulated and may ulcerate and cause pain
(Fig 27 F) The tumor is fixed to the underlying tissue and skin so
that it is not mobtle. The facial nerve may become involved by infiltra
tion of the tumor causing paresis or paralysis of the muscles supplied
by the factal nerve. Radical surgery and radiation therapy are utilized.

Tumors originating locally from other than the sallvary glands may
be found in this region (Table 8 p 98) It is also important to differen-
tlate metastases in this aren which may come from sites below the
clavicles such as the breast,

Minor salivary gland tumors —Salivary gland tumors are often for
gotten in the differential diagnosis of intraoral swellings Minor glands
of the oral mucosa which are present almost everywhere in the oral
cavity may be the sites of neoplasms. The consideration of these tu
mors {n the oral mucosal leslons is important because of their clinical
behavior Whereas a surgeon may treat a fibroma or a cyst rather casu
ally or conservatively the tumors of the salivary glands because of
their tendency to recur require a more careful removal. The most com-
mon site of origin of the mnor salivary glands in the oral cavity is the
palate The most common neoplasm is the mucoepidermoid tumor
This is in contrast to the tumors of the major salivary glands the ma
fority of which are mixed tumors (pleomorphic adenomas) of the
parotid gland (48)

CASE HISTORY

B G hite man, aged 62.
Chief complaint Swelling below right ear for six weeks.
Onset and course Patlent was in good health until about sx weeks pre-
viously At that ime, while shaving, he noticed a small hard lump below the
right ear The mass continued to grow and after about two weeks became
painful. During the past two weeks it has grown rapidly A “sore” has devel
E)edonﬂ)emuide"ﬂ}uchdlmcultyinapeumgﬂmmou\handl.ntwﬂlow
g
Physical and regional examination A fatrly well developed and nourished
man who appears somewhat dehydrated and older than his stated age. He
complaing of pain in the right jaw end ear and diffculty in swallowing. In
the region of the right angle of the mandtble is a stony hard, fixed mess 10 X
10X 5 cm which extends up to the ear and down into the peck. On the
surface tn about the central portion is an ulcerated exuberant growth. The
tight lateral pharyngeal wall is tender but no mass can be palpated fotra

orally No other masses aro palpable in the submandibular sublingual or
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Tentative diagnosis Adenocarcimoma of the nght parotid salnan gland

Laboratory reports Biopsy—adenosarcoma of parotid salnary gland
Serology—Wassermann and Kahn reactions negative Roentgenogram—no
change noted in nght mandible

Final diagnosis Adenocarcinoma of the nght parotid salivan gland

CANCER OF THE PAROTID SALIVARY GLAND MAY BE A
CAUSE OF FACIAL PARALYSIS
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Secondary Spread of Oral and Facial

Carcinoma

Dmect or LocaL GRowTH

CaNceR BEGINS a3 a localized disease Local spread occurs by wnflltra
tion into healthy tissue and by invasion of preformed spaces 1n or sur
rounding the tumor (lymphatic sinuses and vessels, permeural and
perivascular lymphatic channels and the inteifascial spaces) Cancer
can be treated best while it is still localized (Fig 28 p 84) Conse-
quently early diagnosis is of paramount importance.

DisTANT SPREAD

Cancer s a disease which must be considered in terms not only of
local growth but also of distant spread and growth, following 1ts en
trance into lymphatic and blood vessels (Figs 65 and 68 and Fig 8
p 31) The rapidity of growth and the type of spread vary with the
type of tumor and its locetion.

In cancer of the oral cavity the spread is both local and frequently
to the regional lymph nodes (Fig 82, Eand F p 99 and Fig 39 p
118) The latter 15 less true of carcinoma of the skn of the face Oral
cancer rarely disseminates below the clavicle Spread to the regional
])'mph nodes does not always occur nor is it always evident at the time
of examination The absence of clinical evidence of metastass is not
conclusive Cancerous Iymph nodes are enlarged and pnmarily stony
bard, but tend to break down later On the other hand the lymph
nodes may become enlarged also because of lymphatic drainage fiom
chrone {nflammation of the primary site of the cancer They are then
soft and may be painful
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mouth and facd (Adapted from Sicher, Oral Anatomy (St Lonis C 3
Company 19521 )
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SECONDARY SPREAD 159

The evalustion and diagnosis of the disense in any patent is not
complete until one has searched for the possible spread of the growth.
Proper treatment and prognosis can be rendered only after this search
has been thorough and a correct diagnosis made. The proguosls for a
petient with a metastatic focus is generally poor and veries with the
particular type of growth.

Sometimes the first sign of facial, oral or pharyngeal cancer is the
metastatic mass in the neck (Fig 52, p 135 and Fig 67) (81) If the

‘“Fnﬁ—lcﬂ swelling of the neck. Sols
cell "

Right
mdp‘ﬂmthxmmbdnxhxply
munwmvhfd:mwedmbelqumsmﬂmdmmnwhld:hdm

primary lesion s not found, frequent and careful examinations should
be repeated, with particular attention being paid to the epiglottis, base
of the tongue, palatine tonsil and oral and nasopbarynx. Too often the
symptomatic swelling of the neck is believed to be due to spread of

:‘}fzzbn from the teoth and tonsils when actaslly it is a result of spread
cer

DIAGNOSIS OF A PRIMARY ORAL CANCER REQUIRES
THOROUGH EXAMINATION FOR EVIDENCE OF SPREAD



XXV

Oral Manifestations of Leukemia

CrNicar, CONSIDERATIONS

LEUKEMIA 15 a type of cancer of the blood-forming or hemopoietic
tissues (see Chap XXIX) It 1s characterized by uncontrolled growth
of white blood cells This results m a marked merease m the number
of immature leukocytes 1n the circulating blood stream as well as m
the tissues Leukemia 1s classified according to the particular type of
white blood cell mvolved The disease may be ether acute or chronic
(86)

Acute leukemia 15 often encountered in clhildren It presents many
similarities to the disease found i adults but also some mmportant
differences In children, as mn the case of other malignant neoplasms,
leukemias tend to have a more rapid course than i adults Leukemna
mn children 1s nearly always extremely acute and rapidly fatal. It can-
not be treated by wrradiation 1n a way comparable to the treatment of
chronic leukema 1n the adult The diagnosis 1s usually made late m the
short course of the disease

In acute leukemia the systemic symptoms and the oral lesions are
so similar for the different cell types that one description will suffice
The systemic symptoms resemble those of an acute mnfection T he onset
15 often sudden, with fever, profound eshaustion, pamn m the jomts,
headache, sore throat, dental pam, petechiae, epistaxis and sesvere sec-
ondary infection Death may be due to pneumonia, circulatorv coﬂapﬂ‘(.'.
infection or hemorrhage. Although the spleen 1s usually enlarged. 1;
cannot always be palpated The lymph nodes, particularly the cervica
ones, may be enlarged

The dentist 15 frequently consulted first regardm o
bleeding gingina (Fig 68) and ulcerated lesions n the mouth Bt'cdf N
of the lugh madence of the oral lesions n Jeuhemia, this discast
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ORAL MANIFESTATIONS OF LEUKEMIA 161

Fmc 68 —A, gingtva of child with acute myelogenons leukemiz. Note general en-
lergement of gingiva, which bled readily on the alightest trtanma. B and C intra
oral photographs of sdult P R, with Hestations of lymph 3!

Note the trregularity of mucosal and gingival surfaces + areas from which

biopsy specimens were taken. (From Sarpat, B G and Weinmann, J P AM.A,
Arch, Otolaryng. 61 654-657 1655 )

important to the dentist. The lesions are due to the extravascular ac
cumulation of immature white blood cells, edems, infection and ne
crous of the tissues (Fig €9) The gingrva may become so enlarged
that it covers most of the crowns of the teeth Gentle rubbing of the
gingiva with a cotton applicator will produce abnormal b'eeding (Fig
68) Some patients may present the inthal complaint of a toothache
in 2 noncarious tooth Diagnosis consists of a complete examination of
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ORAL MANIFESTATIONS OF LEUKEMIA 163

the drculating blood and biopsy of the bone marrow (sternal punc
ture

T]Ze treatment of the oral lesions in leukemia should be only pallia
tive and directed toward mamtaining the best possible oral hygiene
relieving pain and refraining from aggravating the local necrotrc proc-
ess Surgery of any kind is usually contraindicated 1t may result in
masstve necrosis severe hemorrhage and rapid death or the clinically
asymptomatic leukemia patient may suddenly exhibit an acute and
raplidly fatal form of the disease

The use of irritant and caustic drugs fs contraindicated Oral hygienc
can be maintained by the use of either hydrogen peroxde or normal
saline mouth washes and frrigations Antibiotics or a thick aqueous
paste of zinc peroxde helps control the secondary infection in the ne
crotic lestons as well as the accompanying extremely foul odor Use
of a tooth brush is contraindicated. Cotton swabs are preferred.

The diet should be liquid or semisolid. Anesthetic troches can be
administered before eating in cases of severe pain Dental extractions
should be postponed during the acute stage of the disease. If the leuko-
cyte count drops to nearly normel limits either following therapy or
during a remission of the disease, dental extractions may be performed.
Some have advocated the removal of teeth without bleeding by plac
ing small rubber bands over the neck of a single-rooted tooth. As the
rubber bands are slowly moved toward the apex of the tooth by daily
manipulation, necrosis of the perfodontal membrare will follow If any
surgical procedure is to be carried out, antibiotics should be adminis
tered and possibly a number of blood transfusions should be given, be
ginning in the preoperative period.

CASE HISTORY

H Z. Negress, aged 10
Chicf complaint Severe pain in the upper right lateral Inclsor for eight

Onget and course Patient has had no complaints and was in good health
untll about eight hours before when the upper right lateral incisor became
acutely painful for no apparent reason Pafm was not relfeved by aspirin
The patient has also felt quite warm.

Physical examination Pulse 112 per minute respiretion 29 per minute,
temperature 1018 F (rectal) Patlent s a fairly well developed and nour
ished child who appears acutely 1ll and is holding her hand over the right
side of the face.

The lips are pale and dry The tongue has a heavy brown coating. Ex
amination of the upper right lateral Incisor shows no evidence of either
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XXV

ecancerous Oral Lesions

CrinicAL CONSIDERATIONS

cancerpus” must be used with certain qualifications It
that cancer of the mouth is sometimes assoclated with
g 70 Aand B and Fig 50 p 133) papillomas chronic
D) fissures (Fig 70 E) and warts (Fig 70 F) The
sa of the oral cavity and pharynx associated with Plum
ndrome (vitamin B deflaency) also predisposes these
et especially in women (41 44, 80) In the cancer sus
nt these lesions after adequate irritation, may undergo
wge Not all such lesions, however wall become cancer
the term precancerous may be condemning a nonguilty
npossible to determine which of the precancerous lesions
yenign and which will become malignant. Therefore it is
e to remove at once for microscopic examination those ap-
rign lesions which are subjected to chronic irritation or
signs of change
kia —No discussion of cancer of the oral cavity would be
dthout a consideration of leukoplakia (72) It may occur
milion zone of the lip (Fig 24, p 73) or the mucous
~here 1n the buccal cavity and is also seen 1 the pha
rachea and vagina. It is bowever found most fre
igue (Fig 70 A) and inside the cheeks The hard
#ha, especially in edentulous areas (Fig 70 B) are
' gl.eukopla]da may either be a single small spot or
as the entire dorsal surface of the tongue. Its
~gular The consistency and color of the surface
bluish white (Grade 1) to a thick, leathery
¥ white (Grade IV) In ths Iatter type, chronic

165



164 ESSENTIALS OF ORAL AND FACIAL CANCER

caries or any other external pathologic process The gingiva 1s markedh
swollen and spongy, dark red and bleeds readily when touched gently with
a cotton applicator No ulcerations are noted 1 the mouth The breath i
unpleasant The cervical lymph nodes are enlarged In the upper left quad-
rant of the abdomen a mass can be palpated (spleen) No petechie are
noted 1n erther the mucous membrane or skin

Exammation of the eyegrounds reveals marked engorgement of the retinal
vems, hyperema of the optic disk (nerve head) with indistinet edges (papil-
ledema), scattered hemorrhages of various sizes and a few white exudates
throughout the retina

Tentative diagnosis Acute leukemia

Laboratory reports Urine—positive for albummn Blood—red blood cells,
2,540,000 per cu mm , hemoglobin, 51 per cent, white blood cells, 115,000
per cu mm, with differential count of 86 per cent myeloblasts (1mmature
cells), 2 per cent neutrophils, 8 per cent lymphocytes and 4 per cent mono-
cytes Serology—Wassermann reaction positive (this mav occur m leuke-
mias)

Final diagnosis Acute myelogenous leukema

The patient was transferred to the medical service where svmptomatic
treatment was mstituted Five blood transfusions (1,200 cc) were gien
She died 18 days after the onset of symptoms

SYSTEMIC DISEASES ARE SOMETIMES MANIFEST EARLY
IN THE ORAL CAVITY
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Precancerous Oral Lesions

CrmvicaL. CONSIDERATIONS

THE TERM “precancerous” must be used with certain qualifications It
is well known that cancer of the mouth is sometunes associated with
leukoplakia (Fig 70 Aand B and Fig 50 p 133) paplllomas chronic
ulcers (Fig 70 D) fissures (Fig 70 E) and warts (Fig 70 F) The
atrophic mucosa of the oral cavity and pharynx associated with Plum
mer Vinson syndrome (vitamin B defidency) also predisposes these
tissues to cancer especially in women (41 44, 80) In the cancer sus
ceptible patient thess leslons after adequate irritation may undergo
malignant change. Not all such lesions however will become cancer
5o that to use the term precancerous may be condemning a nonguilty
lelon. It is impossible to determine which of the precancerous lesions
will remain benign and which will become malignant. Therefore it is
good practice to remove at once for microscopic examination those ap-
parently benign lesions which are subjected to chronic irritation or
which show signs of change.

Leukoplakia —No discussion of cancer of the oral cavity would be
complete without a consideration of leukoplakia (72) It may occur
on the vermilion zone of the lip (Fig 24, p 73) or the mucous
membrane anywhere In the buccal cavity and is also seen in the pha
rynx esophagus trachea and vagina. It is, however found most fre
quently on the tongue (Fig 70 A) and inside the cheeks The hard
palate and the gingiva, especially in edentulous areas (Fig 70 B) are
also common sites Leukoplakia may either be a single small spot or
cover large areas such as the entire dorsal surface of the tongue. Its
borders are usually {rregular The consistency and color of the surface
may vary from a thin blush white (Grade I) to a thick, leathery
ridged and warty yellow white (Grade IV) In this latter type, chronlc
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Fic 70 —Precancerous lesions of the mouth which may become cmccrons How
ever, all questionable lesions should be removed, others should be (vamined care-
fulls and regularly A, lcuhoplakia of the tongue, note prominent wlnte tadkenme
B, leuloplahia of mucoginginal fold constantlh irntated by upper denture
fibroma of choch frequently traumitized by teeth Tt may boconn wleerated aurd
mfected and mav bleed D, pamnful traumatic ulcer of tongue prosent at I st thee
months  Uleer base was soft, not mdurated A rough cuons tooth « e the
Jewion, which healed sevoral davs after etraction Becwse of ¢hronaty, ¢ anor?
must be conadored until disproved L, chrome fissure an mcdline of lwer hp
present over 23 vos It opaned durmg cold weather and T une pnfeted 2t
punful I, verrucons boson of lower hp which grows Jowlv and 1 oftonarntater
Some emsder it o e grade wneer
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fissures or ulcers are sometimes seen. Histologic sections show an epl
thelial avergrowth or hyperkeratosis with chronie inflammatory cells
in the subepithelial layer Not all white lesions are lenhoplakia (Plate
1I facing p 197 center left) Hyperkeratosis lichen planus, moniliasis,
the mucous patch and areas exposed to chemical and physical agents
may also have the appearance of white patches

Most cases of leukoplakia probably do not develop Into cancer
However cancer is not uncommonly found in its vicinity Any patient
with leukoplakia should be checked for the four “Ss” (1) smoke,
(2) spirits (3) spices, (4) syphilix. Patients with leukaplakia should
be warned of the possible danger of malignancy They should discon
tinue the use of all oral imtents such as tobacco aleoholic beverages
highly seasoned and hot foods and should report for periodic check
ups The diet should be supplemented with vitamins if necessary If
the patient has syphilis specific reatment should be instituted, espe-
clally since luetic glossitis leukoplakia and carcinoma of the tongue
are frequently found associated with each other If the lesion is small
enough, it can be completely excised and examined microscopically
for possible malignant change Larger suspected lesions can be biop-
sied before treatment Is instituted Excision with direct closure appli

cation of a skin graft, and electrocautery destruction are accepted
methods of treatment.

CASE HISTORY

L. k. White man, aged 50

Chief complaint White coating of tongue of two years duration.

Onset and cotrss  Patient has been a heavy smoler for 40 years, smoking
his pipe almost continuously In addition, he has been a heavy drinker and
has consumed about 1 pt. of whiskey a day His diet has not alwavs been
adequate, and vitamin B complex was prescribed at one time by a physician.
About two years previowsly a thin white coating appeared on the top of the
tongue. This has gradually spread over most of the surface of the tongue
and becorne thicker and trregular It has caused him no Inconvenience Use
of the tooth brush on this area does not help remove the coating.

Regwnal examingtion Most of the anterlor two thirds of the dorsum of
the tongue has a thick, leathery white covering with several shallow crevices.
It is not tender to palpation No ulcerutions are evident Laterally and an-
teriorly the papillae of the tongue are atrophic. Many teeth are missing and
those which are present noed dental treatment. Oral hyglene s poor The
rest of the omal cavity reveals nothing significant. No masses are palpable
in the submandfbular sublingual or cervical regions

Tentatlve diagnosis (1) Leukoplakin of tongue (2) Syphills (?)

Laboratory reports Blopsies—leukoplakia no cancer seen on exam{nation
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of three different specimens Serology—Kahn and Wassermann reactions
posihive

Final dugnosts (1) Leukoplakia of the dorsum of the tongue (
Syphilis

It was recommended that the patient discontinue at once the use of to-
bacco, alcohol and other wrmtants Vitamin B complex was prescnbed, oral
health was improved and treatment was given for syphilis

Addendum The patient’s tongue was examned carefully evern month
and biopsy done of areas suspected of being cancerous Eighteen months
after the imbal examination, a biopsy revealed the presence of carcimoma of
the tongue

2)

~

ALTHOUGH NOT ALL PRECANCEROUS LESIONS DEVELOP

INTO CANCER, THEY SHOULD BE OBSERVED REGULARLY

AND CAREFULLY BOTH CLINICALLY AND MICROSCOPI-
CALLY WHEN NECESSARY



Cancer of the Jaws
(Mandible and Maxilla)

XXVI

Anatomic and Physiologic Considerations
of the Jaws

BoNe TissUE may be defined as a supporting tissue whose cementing
substance is calclfied and whose regularly disposed collagenous fibrils
are arranged in layers The cells (osteccytes) lies in cavities (lacunae)
in and between the layers The cells receive their nourishment through
anastomosing processes lymg in very minute channels (canaliculi)

The surface of bone may be lined by osteoblasts (bone-forming cells)
and osteoclasts (bone-destroying cells} The functions of bone Hssue
and bones are (1) support, protection and attachment, (2) hemo-
poiesis, and (3) emergency mineral reserve

CoapAcT BONE

Compact bone is composed of haversian systems i which 4-20 lay
ers or lamellae are arranged around a canal. These haversinn canals
contain blood and lymph vessels which nourish the cells in the lacunae
nerves and connective tissue. Between the haversian systems are un
vesorbed portions of older lavers of bone called intenstitial lamellae.
Compact or haversian system bone constitutes the greater part of the
shafts of the long bone and the plates of the flat ones

CANCELLOUS BONE

In this type of bone the lamellze are arranged in relatively thin and
freely interconnecting plates or bars which surround frregular bone
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170 ESSENTIALS OF ORAL AND FACIAL CANCER

marrow spaces of vanied size These spaces connect frecly with one
another The structure of the plates and bars often becomes compley
by resorption and rebuilding The plates are not permanent and un-
changing but are continually bemg rebuilt in new directions m re-
sponse to the mechanical conditions to which the bone as a supporting
organ 1s subjected The bone marrow may be either yellow or red
The latter 1s a hemopoietic connective tissue richly supphed with blood
vessels, nerves and lymphatics

THE PrriosTEUM

The pertosteum 1s the formative and protective membrane which
covers the outer surface of the bone It consists of two layers The outer
layer 1s rich 1n blood vessels and_nerves and has a dense arrangement
of collagenous and elastic fibers. The mner or osteogeme layer has a
loose arrangement and may contam numecrous ostcoblasts It 15 rich
m cells and has fewer blood vessels than the outer layer

The periosteum forms the immediate covermg of all the bones and
15 continuous over their entire surface except for the portion covered
by cartilage or tendinous and hgamentous attachments As long as
growth of bone occurs at a periosteal surface, a layer of ostcoblasty
can be seen along the underlymg bony surface Bones that we umted
by a suture are covered by a common periosteum. If the oy crl\m'g tis-
sues are carefully removed from a long bone, the periosteum will he
scen as a smooth, white, lustrous membrane having much the same
appearance as a tendon on most of 1ts surface

THr MAXILLA

The masilla consists of a central body, which 1s hollowed out by the
maxilary sinus, and four processes The frontal pracess aseends from
the anteromedial corner of the body and connccts with the fmnm;
bone The zygomatic process forms the Jateral corner of the body :u.!\t(
connects with the zygomatic bone The horizontal palatine pf{ﬂﬂ c
arises from the lower edge of the medial surface of the hody and nrn;t
with the corresponding process of the other mavlla the major P”"
of the sheleton of the hard palate The curved alveolar process, 1{
fourth. extends down from the Jower lateral magin of the body an¢

carries the mavllary teeth

. my
The hods of the masilla s a four-aided p\‘r.mm! with the base fu
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the nasal cavity and an almost horizontal axis the apex is elongated
into the zygomatic process The four sides of the pvramid are (1) a
superior (orbital) surface which forms the greater part of the orbital
floor- (2) an anterolateral (malar) surface which forms part of the
skeleton of the cheek and face (3) a posterolateral (Infratemporal)
surface which turns toward the infratemporal fossa, and (4) an wferfor
surface which, in its greater part, is covered by the alveolar process
but is visible from within the maxillary sinus as its floor

THE MANDIBLE

The mandible has a strong horseshoe-shaped body that continues
posteniorly on either side upward into the mandibular ramus  The body
carrles the alseolar process. The ramus ends in two processes the
anterfor muscle-covered coronoid process and the posterior articular
condyloid process The posterior border of the ramus and the inferior
border of the body meet at the mandibular angle

THE ALVEOLAR PROCESS

The alveolar process may be defined as that portion of the maxillac
and mand{ble which supports the teeth (Fig 13 p 53) It is a profec-
tion of the jaw bone which forms and surrounds the sockets in which
the roots of the teeth are held by their perfodontal membranes. This
type of joint {s known as a gomphosis The alveolar process consists of
(1) an outer and an inner cortical plate- (2) a thin perforated lamina
forming the socket in the strict sense the alveolar bone proper also
called the lamina dura or cribriform plate, and (8) an intervening
layer of supporting sponglosa. The alveolar process develops with the
teeth. Its structure is molded in response to the presence and func-
tional demands of the teeth and disappears when they are lost. The
supporting bone is influenced greatly by the function of the tooth

Histologic structure —The structural elements are not different from
those of the bone elscwhere in the jaws. There is no clearcut boundary
line between the bone of the alveolar process and the bone of the
maxillae and mandible on which 1t rests The perfosteum which covers
the cortical plate of the alveoler process is continuous with that cover
ing the cortical plates of the jaws

Growth —The growth of the alveolar process is accomplished by
(1) apposition of bone at the free borders of the alveolar process of
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the maxillae and mandible (verheal growth), (2) formation of ahcolar
bone around the growing roots of the teeth, and (3) reorgamzation of
the spongiosa Thus by a co-ordmation of apposition and resorphion
growth of the alveolar process occurs ertically, laterally and antenorly

FUuNCTIONAL ANALYSIS Or THE FACIAL SKELETON

The facial skeleton, like all bones, 1s built on a highly efficient arch
tectural pattern It 1s designed to resist the great masticatory pressures
exerted on the teeth with a mimmmum of material At the same time 1t

Fic 71 —Pillars of the shelcton of the upper part of the face (From Wanminn,
I P, and Sicher, I Bone and Bones [St Lous C V Mosbv Compam, 1973} }

provides adequate support to the walls of the nasal canities and the
orbits It has been reported that the average normal masticatory force
of an individual 1s 175 Ib /sq m m the molar region This 1 gradinih
distributed along lines of stress (trajectories) that extend m man -
rections to vanous arcas of the skull capable of absorbing the fore
(Figs 71 and 72) The force of mastication everted on a given tooth
15 transmutted through the periodontal fibers as tension to the Ly
dua of the alvcolar bone The oblique course of the fibers of the purio
dontal membrane permuts the transfer of the pressure of occhson
a pull on the alveolar hone and cementum

trom here the forees ar transnutted alony the trabeculae of the sup
porting bone of the alveolar process tovard the base of the codets




Fio. 72.~Lines of stress of the lower jaw A, trajectories of the mandible. B sec-
tion through right mandibular ramus. Note parallel plates of spongy bone ascend

the mandfbular condyle. (From Wetnmann, J P., and Sicher H.:
Bone and Bones [St. Lous C. V Mosby Company 1855] )
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In the maxlla, three major trajectories anse m the basal part of the
alveolar process and end on the bone of the skull (Fig. 71). In the
mandible the trabeculae unite as a trajectory which runs backward be
low the sockets and then diagonally up and back through the ramus
to the condyle Thus the masticatory pressure 1s finally transmitted to
the base of the skull via the temporomandibular articulation (Fig 72)

ReAcTtioN or BoNeE 1O GrowTH OF Tu)ons

The bone tissue, despite 1ts hard caleified natwie, 1s hnghly adaptine
to different degrees of tension and pressure. The basic and dual re-
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SPREAD ot TUMORS 1o JAW BONES
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Fic. 74 —Diagram of local and metastatic spresd of cancer to the faws.
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178 ESSENTIALS OF ORAL AND FACIAL CANCER

to mamtain itself with only gradual changes in shape The bone tissue
1s resorbed 1n the path of the tumor pressure as a result of the differen-
tiation of osteoclasts i the mtervening connective tissue At the same
time, however, the loss and weakening of bone are compensated by the
tormation of new bone along the periosteal surface away from the
tumor Figure 73 illustrates the architectural reconstruction of the Jaw
bone during the growth of a tumor

The basic response of bone deviates only shghtly depending on the
speed of growth of the tumor If the growth 1s slow, the compensatory
formation of bone consists 1n the apposition of new lamellae If growth
1s rapid, the new bone consists of rapidly forming trabeculae (osteo-
phytes) which are arranged at right angles to the surfaces (Fig 73)
and which build an emergency framework (39) The latter may be
filled in and replaced by compact bone at a later stage. If the destruc-
tion of bone proceeds at a greater rate than the compensatory forma-
tion of new bone, a pathologic fracture may result

PriMARY AND SECONDARY CANCER OF THE JAWS

Malignant tumors which arise primanly n the mandible or mailla
are usually nonepithelial 1n origin and consequently are sarcomas The
two exceptions are the carcmoma of the maxillary smus and the
ameloblastoma 1f 1t becomes truly malignant. Malignant tumors of the
jaws are similar to those 1n the rest of the skeletal system It 1s nterest-
ing to note that there are no mahgnant tumors of the jaw of dental
origin with the possible exception of the ameloblastoma which, how-
ever, seldom becomes truly malignant Occasionally a sarcoma ariscs
n a distant part of the body and spreads (metastasizes) to the jaws

Mahgnant tumors which anse from epithehum ( carcinoma) may
spread to the jaws either from a neighboring area or from a distant
site (Fig 74) Local spread of carcinoma to bone 1s common from’
the lip, cheek, gingiva, floor of the mouth, tongue, palate and mmllla]r)
sinus Less frequent are metastases of carcinoma to the jaws from the
breast, ovary, prostate, thyroid, kidney, rectum and lung

Primary and secondary malignant tumors of the jaws SOH]CUH’IC;
appear multilocular on roentgenograms These must be differentiate
from other lesions which also are multilocular The final diagnost
should be based on a microscopic study of the tissue (Table 7).

BONE IS A HIGHLY REACTIVE TISSUE AND RESPONDS
TO VARIOUS INSULTS
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Primary Cancer of the Jaws Sarcoma

CriNicAL CONSIDERATIONS

SARCOMA 18 a particular type of cancer which anses from nonepithelial
structures, especially connective tissue. It may arise primarly from
bone, bone marrow blood vessels or connective tissue proper Sar
comas usunlly origmate in the jaws and occur in the younger age group
(first to third decades) Carcinoma (tumor of epithelial origin) tends
to occur 1n the older age group (third decade and later)

The early dlagnosis of tumors of the jaws is not ahwayx casy Pain is
one of the first symptoms though not necessarily an early one It may
be intermittent, with the perfods of freedom from paln becoming
shorter The pain may be dull or sharp and radiate to the teeth, ear
side of the face or temple Fever may be present. No mass may be
palpable in the early stages. Sometimes swelling and irregularity of
the gingiva are the first signs (Plate 1, frontispiece center right) In
a few weeks to months, however a large swelling may develop de-
forming half the face The tumor may have either a smooth or irregu
lar surface and may become tender to palpation With the increase in
size and {nvolvement of the muscles, apening the mouth may become
difficalt. With bone destruction the teeth become loose. Roentgeno-
grams are an fmportant ald in determining the site and amount of de-
struchon (Fig 75 and Fig 81 p 183) The typical x ray picture of
osteogenic sarcoma shows a “sun ray” effect as a result of osteophytic
bone formation. The diagnosis should be confirmed by histologic study
of tissue The clinical course vanes with the type of tumor Most jaw
tumors are not sensitive to radiation. Since difficulty is sometimes en
countered in differentiating clinfcally the sarcomas from benign tumors,
osteomyelitis, syphilis and tuberculosis (Fig 768) microscopic exam-
ination of the tlssue is Imperative

178



180 ESSENTIALS OF ORAL AND FACIAL CANCER

.
- N } )
FJ_J___J.*“‘....J'..’.

Fic 75 —Primary sarcoma of the jaws A, lateral roentgenogram of mandible
Note mregular radiolucent area below molar roots B, photomicrograph of specimen
from same patient showing fibrous tissue growing without plan Ihstopathologic
diagnosis was ostcogenic sarcoma from membranous bone, X89 (From Bars, L
T, and Sarnat, B G Surg, Gynec & Obst 83 355, 1946 )

‘Tumors may occur not only m the alveolar process, body and ramus
of the mandible but occasionally i the condyle Ilere the most stroh-
g and chaiactenistic symptom 1s asymmetry of the Jower part of
the face and a shifting of the mandibular midline toward the un
affected side Occlusion 1s thus also altered and the jaw may he um-
laterally prognathic A fibrosarcoma of the capsule of the temporo
mandibular joint may severely impair articulation
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o face showin p der:ﬁl?d :
enlargement of the lower half of the face g condd estruc
Tt mand{ble. or dminage. Mandibular teeth fn the
region were boose Tentative clinical diagnosis was sarcoma of the faw but biopsy
revealed multimucleated glant cells with changes suggesting tubercnlosis Further

CASE HISTORY

E. W White woman, aged 26

Chlef complaint Tender upper biscuspid and swelling of surounding
gingiva for two weeks

Onset and course The patient had been perfectly well mtl ebout two
weeks previowly when she noted tendemess of the upper left first bicuspid
when chewing. On looking in the mirror she saw far the first Hmeo that the
gingiva wus enlarged and frregular It was not painful (Plate I, frontispiece,
center right) She at once consulted her dentist who immediately removed
a portion of the abnormal gingiva and bane and sent it to the pathology
hboratory for microscopic analysis. Because of the biopsy report, she was
refexred to a surgeon for final diagnosis and treatment.

Reglonal examination Particularly on the labial and lingual surfaces of
the upper left first bicuspid, the gingtva i3 dark red, rafsed, hrregular and
soft. The tooth is more movable than normal and is tender to percussion.
Otherwise the intraoral examination reveals nothing significant. No abnormal
mRites are palpable in the submandibular submental or cervical areas.

Tentative diagnosis Carcinoma of the gingiva with spread to bone,

ory reports Biopsy—osteosarcoma  Serology—Wassermann and
Kahn reactions negative. Roentgenogram—no evidence of destruction seen
ca dental roentgenograms of the cuspid bicuspld molar aree or roentgeno-
grams of the maxilla.

Finel dlagnosis Osteasarcoma of the maxilla

IN FACIAL PAIN OF UNENOWN CAUSE
THINK OF CANCER OF THE JAWS
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Secondary Cancer of the Jaws:
Carcinoma and Sarcoma

LocAL SpreaDp oF CARCINOMA TO THE JAWS

Clinical considerations —Carcinoma arising from epithelium m the
manxillary smus, lip, buccal mucosa, gingiva, floor of the mouth, tongue
and the nasal or oral mucous membrane of the hard palate spreads
readily and invades the bones (Fig 74, p 175) Carcmoma follows the
point of least resistance and sometimes grows along natural channels
This 1s well exemphfied by imnvasion of the mental foramen and retro-
grade growth along the mandibular canal and also by the mvasion of
eatracton wounds Carcinoma never occurs primanly m the hone
After carcinoma has mvaded a bone, 1t 1s more difficult to eradicate,
and consequently the prognosis 1s considerably poorer

In an older person, any persistent or recurrent pamn m the aide of
the face radiating to the ear and temple calls for dihgent and, f nec-
essary, repeated search for cancer This should include the mexdlary
antrum, the tonsillar pillars, the nasopharyns and the pynform smus

MaxmLary sivus —Cancer of the mawllary sinus can be diagnosed
earliest by means of roentgenograms These are frequently taken rou-
tinely, especially when the patient complains of vague pam, paresthesit
or anesthesia of the face. Usually the growth remans undiscor ered un:
til 1t has broken through its bony shell Otherwise there can seldom bfq
reason to suspect the presence of cancer until increasing gro“lhﬁ(;m;t)
swelling of the mucogingival fold, the palate or the cheek (Thg H‘. o
Some other possible effects may be trismus, cxophthalmos, nasd ‘n r
struction, secondary infection causing pam and possibly dr.unngtt :ﬂ
loose (Fig 78, A) and painful tecth After the mjudicious et 1“‘
of a bicuspid or molar that has become loose or pmnful, the grov

182



— e = e

Faz. 77 —Carcinoma of maxillary sinus which spread into the oral cavity A,
swelling of face on side of the carcinoms and mucopurulent drainage from the
nose. B intreoral view of same patlent showing large fungating mass in npper
molar area. Because the molars were loose “pyorrhes” was diagnosed and the
teeth removed, facilitating spread of the carcinoma through the alveoll Into the
mouth. On subsequent biopsy of the intraoral lesion, & diagnosts of cancer
of the gingiva was made.
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Fic 78 —Carcinoma which spread beyond the mawllary sinus A, small dental
film with hinuted view of the area Note radiolucent area around roots in bicuspu-
molar region Teeth were extracted because loose What was beheved to be a grne
uloma was curetted No biopsy was tahen B, film with larger view of arca <lm\']-°
mg regional teceth now absent and extent of radiolucent area ncompleteds sisibl
in A The “granuloma” prolferated and biopsv revealed squamous cell careinom?
The patient was then referred to a specialist C, posteroanterior roentgenogram }(n
the face Note boundanes of the nght manllary sinus and its radiolucencs On : "
left, boundanies are indistinct, there 1s a large radwpaque arca, and destruction
of both maxilla and 7y coma 1s evident
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may progress through the extraction wound (Figs 77 B and 78 B)
When the first sign noted is the growth m the mouth, cancer of the
gingiva is sometimes erroneously diagnosed (Plate I frontispiece,
bottom right) Obviously the prognosis 1s best when the tumor is #tll
contained in the maxillary sinus After the growth has broken through
the bony walls and invaded the surrounding tissues the prognosis 1s
poorer

CASE HISTORY

A.Z White woman, aged 62

Chisf complaint Loose, painful teeth, upper molar ares, for one month.

Onset and course Patient went to her dentist because of “pyorrhea ™ The
dentist took roentgenograms and told her she had e cyst in the upper jaw
(Fig 78 A) The upper left second bicuspid and first and second molars,
which were quite locse, were readily extracted (Fig 78 B) However the
dentist found some firm grayish red tissue instead of a cyst. The Hssue was
removed but not sent in for microscopic examination. After about two weeks,
because the extraction site falled to heal, the dentist made & smear of the
wrea on a glass slide. The laboratory reparted “Vincent s Infection.” He then
applied gentian violet and sftver nitrate on alternate visits Two weeks of this
treatment had no effect and a mass was now protruding at the extraction site
After consultation with the phymcian, it was decided to remove a plece of
tisme for microscoplc study The patient was referred to a maxillofacial
sargeon,

Phyrical examination A fairlv well developed end well nourished woman.
The left cheek is swollen. The upper left buccal area is edentulous and bulg
ing and contains a gray-red fungating, friable mass which bleeds readily
on manipulation. It encroaches on the hard palate The patlent speaks with
& nasal intonation. There is a firm, fired, nontender mass 25 X 2 X 2 cm
in the left submandibular area and another about 2 X 1 X 1 crm. n the left
spraclavicnlar area

Tentative diagnosis Squamous cell carcinoma of the gingiva.

Ancther blopsy was taken, a blood sample drawn and roentgenograms of
the marfllary sinuses ordered.

reports Blopsy—squamous cell carcinoma. Serology—Wasser

mann and Kehn reactions negative. Roentgenogram—the right maxillary

tinus thows the wsual radiclucency The left is completely clouded and there

1s evidence of bone destruction of the sinus floor and outer walls and a por

tion of the zvgoma. This ix consistent with carcinoma of the maxillary sinus
has mvaded bone (Fig. 78 C)

Final diagnosts Squamous cell carcinoma of left maxllary stmus with fn-
vayion of the maxilla and the zygoma, with metastasis to the neck.

“PYORRHEA CAUSES LOOSE TEETH-SO DOES CANCER
OF THE JAWS
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METAsTATIC CANCER TO THE JAWS: CARCINOMA AND SARCONS

Climceal considerations —Although most carcinomas of the Jaws ong-
mate from adjacent epithelial structures, occasionally neoplasms me-
tastasize to the jaws from a distant source Just as cancer of the mouth
may spread to the neck and elsewhere, so may certain cancers arsing
n distant parts of the body metastasize to the jaws (Fig 74, p. 175)
(43, 52) The following types of carcinoma have a predilection for
metastasis to bone, mcluding the jaws carcmoma of the prostate,
ovary, breast (Fig 79), thyrod (Fig 80), lung, rectum and hidney
(hypernephroma) If the primary source of a carcmoma of the jaw
1s not known, these sites should be examined as a possible focus. These
carcinomas may also spread to the pelvis and spme n addition to the
jaws Consequently roentgenograms of all these areas should be taken

Carcinoma does not usually cause as much bone deformity as sar-
coma. Locally spreading caicmoma begins as a peripheral tumor of
the jaw and eventually invades the body of the jaw. Mectastatic carci-
noma, however, 1s usually a central tumor of the jaw Because of its
central location, pressure is exerted on the mandibular nerve and one
of the earliest symptoms may be pam (Fig 23, p 72). Later, as the
tumor 1increases in size, pan 1s more pronunent and contmuous and
may be associated with paresthesia and/or anesthesia In addition, the
tumor growth leads to resorption of the bone and loosenmg and wt‘pf
aration of the teeth. In some of these cases a mustaken dmgnom'o
“pyorrhea” 15 made and the teeth are extracted by the unsuspecting
dentist With mcreased bone destruction by the tumor a pat]mlo;ilt:
fracture of the mandible may occur (Fig 23) This 1 50'“0“'""‘1 the
first sign In the case of a metastatic tumor of the prostate, osteoscicre-
sis of the jaw may be observed n the roentgenogram Lt s

Although metastasis of carcimoma to the jaw from a distant s !
not common, metastasis of sarcoma to the jaw 1s cven less comm !
An occasional sarcoma from a distant site, such as the femur, has heen
reported to have metastasized to the mandible

CASE HISTORY

L Y White woman, aged 55

Chicf complamt (sexen vears previouslv) nghng] .
lower left lip for four months Contmuous dull pam m the
the left wide of the mandible for one month 0

Onset and course When first seen seven vears prmmncl}x W twt
mentioned complamts, her dentist took roentgenograms of the g

and numbness ui
bieuspid are ¢ o

the wlons
.’Uﬂl fmml
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Fro. 79 —Carcin £ mandibl

o d from the breast, A, lateral roent
of the dible sh g radiclucent zone in molar region. B photo-
ph of blopsy cimen of same patient Note islands of malignant om-

Hal cells, X 68 (From Byars, L. T and Samsat, B G Surg,
Gynec. & Obst. 83 355 16486.)

destruction of bone The patient stated that she had a goiter for 25 years,
but it remained unchanged.

Regtonal examination (seven years previously) On the lingual surface of
the left lower faw in the premolar area is o masy extending to the lower
border of the jaw It can also be palpated externally It is quite painful to
mtimid—'rhaa is a stony hard, diffuse enlargement of the right lobe of
yTO
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Tentative diagnosts Fibroma of mandible

An opening was made mto the jaw bone and a rather vascular tvpe of
tumor was removed

Laboratory report Biopsy—metastatic carcinoma from the thyrod

Subsequent Iistory Later the thvroid was removed and the microscopic

. »
,:';f. Z.".}\
! "“ bL’\ ?lf’ :

Nra I “' . R e
N A TNEAT L
Fic 80 —Carcinoma of mandible metastasized from the thyroid 'I'h\’mk{ (]':lt'
cmoma was not suspected until after microscopic studyv of the jaw tncsno:n {l)’ir;ﬁ
cral roentgenogram of the mandible showing multiple radiolucent mn:(wnt ’
pid-molar region B, photomicrograph of biopsy specimen of ﬁm;]\c ]‘ﬂorcnmtc( '
thvroid glandular tissue 1s hvperplastic, cells as a whole arc we T“'md T,
no abnormal imitotic figures are obsen ed, X 89 (From Byars, L T,« ‘
B G Surg, Gvnee & Obst 83 355, 1946 )

Yo Y
t‘;l e
ol NPT 234
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report was adenocarcinoma Four vears after dhagnosis of xnt;t-!;tﬂ?:t“zfx)‘(';:(‘
cmoma of the thyvroid to the mandible, the patient complainec "] ‘:‘ W
night thac crest and difficulty in walking Two serics of x-m\‘( e '(:”' TS
of 2,400 r, were ginven to this area When agam scen three )L;l’ﬁ J e s
therapy, she had had pam for five months Durmg the l])1;[l o(;\nx: il
lump appeared m the left mandible Until recently she mr] n e
m the jaw since the onigmal operation seven vears belore The m -
moved by electrocauters and found to be metastitic thy rond tonor
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XXIX

Cancer in Childhood

CLINICAL CONSIDERATIONS

Cancer 1N childhood 1s erroneously regarded as a rare discase In truth
1t 15 one of the most frequent causes of death before the age of 15
There 15 no doubt that cancer of the oral cavity and face does occur
cluldren and young adults (13, 52, 57, 60, 66). This 1s often over-
looked because of the impression that cancer 1s a discase of middle
hfe and old age only Cancer knows no age it Mahgnant tumors
may be present at birth or even during fetal hfe Despite the closer
medical supervision that infants and children are recerving today, the
diagnosis of cancer 1s still frequently missed or made too late

A leading cause of death —That cancer 1s becommg a leading cause
of death 1n children can be attributed not so much to an actual increase
in the total number of cases of cancer but rather to better control and
lesser death rate of other childhood discases, especially the contagious
diseases The mcreasmng recogmtion and more accurate diagnosis of
childhood cancer have likewsse raised the statistical inaidence (Fig 1)

Types of tumor.—The type of cancer winch occurs during cluldhood
15 quite different from that wlhich occurs later n hfe It 15 probably
dagnosed later Furthermore, the course 15 generally rapid and me-
tastases take place early The mortality rate 1s lugh 3

The sarcoma (nonepithelial) 1s the common tumor of the first 1.?
years of hfe (90-97 per cent) Embryonal (teratoma, embrvoma ¢
the kidney) and neurogenic tumors (neuroblastoma and retinal thml)|
are usually encountered before the age of 3 Tumors of the centra
nervous system, Jeuherma (Chap XXIV), lymphoma and Hndghnt
discase, nasopharyngeal fibroma and endothehal myeloma of the lxm:'
(Ewing’s tumor) are most common from age ¢ to 12 years Amond
children, sarcoma causes nme times as many  deaths as cawranontd

190
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Among all age groups however carcinoma causes 21 times as many
deaths as sarcoma.

Angtomic distribution of tumors —The distmbution of tumors in
childhood varies somewhat with different reports Some indication can
be obtamed from the data of Dargeon (13) and Helmhloz (68)
(Table 8) pertaining to the number of patients and distribution of
tumors.

It is interesting to note that in Dargeons series the head and neck
accounted for 17 per cent and in Helmholzs serfes the intraoral and
neighboring organs accounted for about 8 per cent of the tumors in

TABLE 8 —Nuaxmrn or Patients ANp DisTRmsoTion oF Toasons

m Cenorocn*
8 Soor Sr= No. or
Dargeon Helmholz

Head and neck 37 Tntrsoral and
nelghboring organs 56
Bones kil Bones 121
Soft somatic tme 41 Soft somatc tissue 18
Lympboid tissue a3 Lympboid tissue 141
Gendtourinary tract 17 Genitourinary tract 58
Gynecologic system 6 Central nervous system 327
Skin (epithelioma) 18

P o Dargecn, H W, (o) Cazcer n Childbood and  Discomice of Cutaln
childhood. This was exclusive of tumors of bome Sarcoma of the
tongue has been reported at birth, salivary gland tumors at 6 weeks
carainoma of the upper lip at 20 months and fibrosarcoma of the man
dible at 4 years

Diagnosis of cancer —The early symptoms of childhood cancer are
often vague and obscure and frequently are similar to those seen in
the more common childhood diseases General iritebility anemma,
anorexia, loss of weight and vomiting occur relatively late in the chs
ease. Pain is not an early prominent symptom except in cancer of the
bones Usually symptoms of pressure or derangement of function in
the immediate vianity of the diseased tissue are the only signs sug
gestive of early cancer in children. However to diagnose cancer early
one must suspect its possibility in any child with
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(1) Abnormal persistent swelling

(2) Persistently enlarged lymph nodes not due to nfection

(3) Intermittent fever

(4) Some anorexia and weight loss

(5) Nasal obstruction other than that caused by adenoids

(6) Vague, persistent, slowly mcreasing bone pan

(7) Enlarged bleeding gingiva

(8) Toothache and/or earache

(9) A single enlarged tonsil
Because one cannot depend on obtaining an adequate lustory from .
child, we must depend largely on a thorough examination

Diagnosts of tumors of bone. Osteogenic sarcoma —There may be
pam, mmpaired function, fever and swelling of the affected part
osteogenic sarcoma, but not all of these symptoms are present mn evers
case (60) The roentgenogram taken early may show no changes
Later it may show the “sun ray” picture of beams radiating from a
central mass In some instances 1t 1s difficult to interpret the roentgeno
gram The growth may sometimes be confused either with other
osseous neoplasms or with osteomyehtis (Fig 76, p. 181)

In general the diagnosis of tumors of the bone must be made b
exclusion There are no pathognomonic signs early m the disease, and
even m a moderately advanced stage differential diagnosis may olfer
difficulties As 1s well known, the disease 1s msidious m the growmg
child The active growth of the child may mask the early subjectine and
objective findings of the disease which would be more readily recog:
mzable m the adult who has attained maumal development

Up to the age of at least 6 years the child makes relatively fow wml
plamnts Trauma, infections and other disorders arc apparently .tcc‘cp!f‘t
by the young child as part of Ins ewistence and are soon forgo!t[t !‘1
Therefore the diagnosis of disease 1n the preschool period, and n“
quently even later, must usually be made from objective evide nui .
1s obvious that the symptoms should be thoroughly xn\'('stzg.m-d \;. " xln
a child complains of either pam or disability, espeaally if 1t s Joc theee
and lasts more than a few days

There are two chmcal obsersations which may be heipful v
dwugnosis of chldhood ncoplasm, mcluding that of cancer of @ bom

1 The unusual chuld The child whose appearance, growth or Ph!\ ;l‘
cal capacity varies from that recogmzed as the average or normal stabe
may have a ncoplasm (IFig 27, C, p 77).

y the
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Fo. 81 —Fibrosarcoma of mandible. A, lateral am B ph 1
graph of b specimen from same patient The tumor e rapidly mo-inm
pltem of flbroblastio orlgln, i extremely cellular Individual cells are spindle-shaped
to rounded, nuclel variable in sire, shape and staining reection, many hyper
chramatic; nomerous mitotlo figures are seem, X 100 (From Byans L. T and
Sarmat, B G Surg., Gynec. & Obst. 83 355 1946 )

2. The atyplcal symptom complex. An illness that fails to follow the
usual clinfcal course erther inftally or subsequently may be due to
cancer The usual diagnostic methods of history taking, physical ex
amination, roentgenographic examination, biopsy and blood analyses
are then ordinarily sufficient to mdicate the possibility of the presence
of cancer of & bone.
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CASE HISTORY

H G White bov, aged 4 vears

Cluef complaint  Swelling of left side of face for six weeks

Onset and course About eight weeks previouslvy the patient suddenh
complamned of intermittent toothache m the left mandible and pam n the
left ear Exammations by a dentist and by an otolanmgologist gave negatne
results An antibiotic was prescribed, apparently on an empiric basis About
two weeks later a firm fixed mass about 2 X 1X 05 cm. was first noted
the left mandible It has grown rapidly n the last few weeks

Physical examination A young bov, with marked asymmetry of the face,
complains of pamn Extraoral examnation reveals on the left side a large
hard, fixed, moderately tender mass which estends from below the lower
border of the postenor part of the mandible up to the superior border of the
ear The anterior portion of the ear 1s pushed out by the mass Intraoral ex-
amination reveals a mass arising from the mandible belind the last molar
and pushing the left tonsillar area to the midline of the pharyuy There are
no carious teeth mn the region

Tentative diagnosis Sarcoma of the mandible

Laboratory reports Biopsv—fibrosarcoma Roentgenogram—considerable
destruction of the posterior part of the bodv and the ramus of the left mn
dible (Fig 81)

Final diagnosis Entensive fibrosarcoma of the left mandible

IN PATIENTS OVER 40, THINK OF CANCER FIRST
IN PATIENTS UNDER 40, THINK OF CANCER TOO
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Piam1 1 —Noncancerous lesions of the oral cavity Top left, torus paltiuy, an
exastosis of the hard palate It scldom requires treatment and <hould by dietin
gushed from palatal evsts, abscesses and tumors Top ripht, Vincont's infection of
the palate, an acute process often associated with intraoral cancer Note the mam
ulcerated and membranous lesions Center Ieft, aspinn bumn of bucenl muensy, fron
local application of aspinn tablet for tonthache Other white lesions to gontiedr
e lenboplibia, hichen planus, mombasis and syphihs Crnter right, mucrmy patch
at commssure of the mouth, a Iughly infectious, early losion of syphilie chartes
iz by 2 white firm area that may crode. Lamph nodes are enlwped, i, die st
and painlcss Bottom I ft, fhroma of the floor of the mouth Hottom rehe, bayes
plist of gingival tissurs from poarh fiting upper denture
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Differential Diagnosis of Oral and Facial
Lesions Noncancerous

Tumor AND TUMOR LIKE LESIONS

A BENIGN tumor is charactenzed by its slow growth (Teble 5 p 94)
A lmiting capsule is usually present. The growth rarely infiltrates lo
cally and 1t does not spread to a distant region Even 2 benign tumor
may cause death if it interferes with a vital function, as in the case
of pressure on the brain, trachea or a major blood vessel Benign
tumors and tumor like lesions of the oral cavity can be conveniently
grouped as (1) those related to soft tissue and (2) those related to
bone (Table 9)

TABLE 9 —CLaxamncation or NoxcaNcrnous Onar axp Faciar Lxsiovs
L Tumors and tumor Hke lesions

A. Soft tisene
1 Cystle
@) Mucows gland ¢) Naso-alveolar
b) Ranunls
2. Solid
a) Epithelal
1) Saltvary gland mixed 5) Gingival hypertrophy
tnmor ( pleomorphic a) preguancy
adenoma) b) Dilantin sodtum
2) Nevus ¢) fbromatosis
3) Papilloma d) artificlal denture
4) Adenoma
b) Connectrve tissue
1) Fibroma 8) Myoma
2) Myzoma 7) Neuroma
3) Lipoma 8) Newrofibroma
4) Hemangloma 9) Peripheral gant cell tumor
5) Lymphangioma (epalis)
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B Bone
1 Dental 1in ongin

a) Solid
1) Odontoma
2) Cementoma

b) Cystic
1) Follicular
2) Dentigerous

2 Nondental 1n ongm

a) Sohd
1) Fibroma
2) Ossifving fibroma
8) Fibrous ostcoma
4) Ostcoma

b) Cystic
1) Incisive canal

2) Median anterior max-

illary
C Composite tumors

1 Dermoid
Developmental lesions

A GCystic
1 Thyroglossal duct

B Sohd

1 Fibromatosis gingnvae

2 Mecdian rhomboid glossitis
Inflammatory lesions

A Acute
1 Aphthous stomatitis
2 Herpes simplex
3 Vincent’s
B Chromic
1 Pyogenic granuloma
2 Syphils
3 Tuberculosis
4 Ihstoplasmosis

Traumatic Icsions
A Deantal irntations
B Surgical injuries

Endocnine and metabohic lesions
A Diabctes melhitus

B Hvperparathyroidism

C Pregnancs

D Vitanun deficlencs

]

-1 & Wt

= -

Ameloblastoma

Ameloblastoma
Radicular

Torus

a) palate

1) mandible

Chondroma

Guant cell tumor (central)

Globulomaxillary
Traumatic

Teratoma

Lateral cervical (branclual ¢l ft)

Lingual thyroid

Abscess
Osteomyehitis

Bery Hiosis
Actinomvcosis
Abscess
Osteomsdlitis

Bites
Burns

oD tin sadism

Blood dsscravem
Lipnd dv<trophirs
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SOFT TISSUE LESIONS

The benign soft tissue lesions are largely sold except those cysts
which arise from mucous glands particularly from the mucous mem
brane at the floor of the mouth (ranula) (Fig 82, A) cheek and hp
(Fig 82, B) The solid ones can be classifled into those which are
essentally (1) epithelial in nature and (2) connective tissue in nature.

Eptthelial tumors differential dlagnosis —In trying to make a differ
ential dingnosis the soft tissue lesions and structural aberrations must

Fmo. 82 —Cystic soft tssue lesions A, rannla {arrow) arising from floor of the
mouth. It must be removed completely or marsuptalized mere incision and drain-
10 wrill result in wouod closure and re-formation of the mucous cyst. T tndicates
toague. B mucous gland cyst of lower lip which followed an infary of the duct of
the mmcons gland and resulted tn the cyst formation

also be taken into consideration The benign epithelial tumors such as
the paplloma have been described. The adenoma is not common.

In contrast to the epithelial tumors are the sebacevus glands same-
times seen in the buccal mucous membrane and vermilion of the lips.
They appear as rased yellow areas about 1 mm. in diameter (Fordyces
ps) Hyperplasia of the epithelium of the gingtva (including the
subepithelial connective tissue) is sometimes found during pregnancy
The condition disappears soon after termination of the pregnancy

Patients who take Dilantin sodium may show enlargement of the
g;ngh’l which disappears with the cessation of the administration of

e drug In patients with 11l fittmg dentures the gingival tissues may
become enlarged (Plate 1T bottom right) In another condition known
&4 congenital macrogingiva (Hbromatosis gingivae) the gingiva Is
*Pparently enlarged at birth (Fig 83) All of these conditions must be



IFic 83 —Congenital macrogingna and hypertrichosis In A, note massne cungi
val tissues which cause the hips to protrude and cover all but the meisal and oeclu
sal surfaces of the teeth Normal mastication was impossible B, four months after
surgical removal the gingina has a more normal climeal appearance (From Bvin,
L T, and Sarnat, B G Surgery 15 964, 1944 )

B, nlrgod
f the

Fic 84 —Soft tissue tumors of the ¢heek A, pedunculated liponn .
papilla of the parotid duct Microscopic diagnosis was “fibroma The pamlihv e
opposite parotid duct was much smaller
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drfferentiated from the enlarged gingiva in leukemia (Fig 68, p 161)
In addition to general enlargement of the gingiva local areas of
wth are also seen. The nonspeatfic term “epulis™ has been applied
to indtvidual growths of the ginglva On histologic examination it may
be found to vary in structure, containing giant cells and flbrous vascu
lar or other tissue.

The mixed tumor (pleomorphic adenoma ) may occur in the parotd
gland (Figs 27 D p 77 and 67 p 159) the submandibular gland,
the palate (Fig 64 p 154) hip cheek or tongue. There is much con
fusion concerming the composition of this tumor It may sometimes be
come malignant (see Chap XXII)

Connective tissue tumors —Bemgn connectiye tissue tumors may oc
cur wherever the particular tissue of ongmn 15 present Thus a hpoma
or fibroma may be found in the cheek (Fig 84) a myoma in the
tongue a neurofibroma along a nerve, a fibroma of the floor of the
mouth (Plate II, bottom left) or a hemangloma of the lip the ficor
of the mouth or the tongue (Fig 84, E and F p 212)

BONE LESIONS

The central benign tumors of the jaws are similar to bemgn tumors
of the bones found elsewhere 1n the body In addition, a group of
tumor and tumor like lesions of dental origin are also found in the jaws

Jaw lesions of dental origin ~The dental lesions may be grouped into
the solid type (ameloblastoma, odontoma, cementama) and the cystic
type (follicular dentigerous, radicular cysts cystic ameloblastoma)
None of these ever becomes malignant, with the posaible but rare ex
ception of the ameloblastoma.

apovrora.—The odontoma may contatn from one to many irregular
calafied bodies composed of enamel, dentin and cementum arranged
in bizarre patterns This tumor develops when the tooth forming or
gens are active and its growth stops with the cessation of activity of
the formative cells Clinically many of these growths are found dur
{ng routme roentgenographic examinations. The outhne of the odon
toma end its components may be seen on the roentgenogram (Fig 85)

FOLUCULAR CYsT —The follicular cyst is a result of the cystic degen
cation of the tooth germ. When the crown of a tooth is included in the
cyst it is known as a dentigerous cyst. The roentgenogram is an aid m
diagnosis (Fig 88)

AMFLOBLASTOMA.—The ameloblastoma is derrved from the cells of
the odontogenic epithelium (dental laminz, enamel organ) (51) It 1s
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attempts to remove the tumor Secondary infection of the tumor and
fistulous tracts leading to the oral cavity, face or neck are not uncom-
mon comphcations.

With growth of the tumor, the jaw mcreases i size The buccal plate
displaces the cheek, and the hingual plate displaces the tonguc to the
opposite side of the mouth The bone 1s sometimes so thmnned that it
will crack like an eggshell The patient may be seen only after path-

Fic 88 —Ameloblastomas of the mandible All showed different rm:nlgcnt)lg;;::;}::
1c charactenistics but similar microscopic prcture (D_from Thoma, K Ora
ology [4th ed, St Loms C V Mosby Company, 1954] )

ologic fracture has occurred These are late changes and occur after
the tumor has changed from the sold to the eystic phase Only occa-
sionally do true signs of malignancy appear

The}roentgenogglm 1V aluagb]e mythc diagnosis of radiolucent ]cmo:ls
of the jaw The final diagnosis, however, depends on the gross -"“
particularly the microscopic ciammations The mcnu;cnogr‘ﬂr:lhm
most valuable for carly diagnosis of an ameloblastoma of the ,m}\ v .
the tumor 1s still centrally Jocated and m the sohd phase and ms} ;]h-
vet mereased the size of the bone At this time most of the mandib ]
15 not yet destroyed and the tumor can stll be compl(-t(-[\ remos e
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without serious deformity When the ameloblastoma has become ¢y stic
and considerably larger, the chimical evidence 1s obvious and the
roentgenogram 1s of primary value in showmng the extent of bone
destruction (Fig 87, C and D) There 1s no constant charactersshe
roentgenographic description of the ameloblastoma (Fig. 88) The
multilocular appearance and the scalloped border are by no means
pathognomonic The ameloblastoma, giant cell tumor, carcmoma and
other destructive lesions cannot be positively differentiated on the basis
of the roentgenogram alone (52)

The findings on gross exammation vary with the stage of develop
ment of the ameloblastoma Combinations of the sohd and cystic tu-
mors are found m varying degrees The sohd tumor, which usuall
represents an earher stage of development, 1s of fine granular con-
sistency and encapsulated. There may be one principal mass with nu-
merous smaller daughter areas The sohd tumor frequently undergocs
cystic degeneration (Fig 89). The contamed fluid may be clear yellow
to red and of either mucous or serous nature The bone 1s enlarged
and may be as thin as parchment

Curettage, cauterization with drugs and uradiation are madequate
therapeutic measures. The lesion should be (1) completely enucleated
if umlocular, (2) cauterized by heat if not too large and multilocular,
or (8) resected with a small amount of normal bone 1f estensive These
are the best methods of treatment because they give the greatest assur-
ance that no tumor 1s left

RADICULAR CysT —The radicular cyst, although environmental rather
than developmental i orgimn, usually occurs at the root end of the
adult tooth The pathologic process 1s as a rule that of caries of th(]‘
enamel and dentin with subsequent exposure and death of the dcn;il
pulp This nfection spreads to the root end of the tooth and cvcntua}}
causes the formation of a granuloma (Fig 90, A) Sometimes tllc'
granuloma undergoes cystic change to form a root-end cyst, wh;;t
may become secondanly mfected and eventually dram (Ihg QO,l lz.
On the roentgenogram the periapical granuloma and root-end (rac xcd‘
lar) cyst appear radiolucent, and one 1s not always able to disting
between them (Fig 90)

Jaw lesions originating in bone —The benign hone les
dental origin can be grouped nto sohd and cystic types. ,

soL1p Tunonrs —These are similar to those found n hone ('lsc“h; f' :
Mention should be made of the torus palatinus (Fig 91, B, and P;;d(
11, top left) and mandibulans (Ihg 91, A), which have been con

jons of non
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Fic 91 —A, hilateral mandibular tori on hingual surface m cuspid regon B
mdlime torus of hard palate, to be differentiated from palatal absccsses and ots,
mied tumors and carcimoma  C, palatal abscess from pertapical mfcction of an
upper mcisor
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ered by some to be tumors. These bony exostoses need no treatment un
less they interfere with pormal function or with the construction of
proper artificial dentures, or unless the mucosal surface becomes trau
matized, mflamed or ulcerated. Palatal abscess (Fig 81 C) cyst and
mixed tumor (Fig 64, p 154) must be considered in the differential
diagnosis.

Giant cell lesions are also found in the jaws The penipheral giant cell
type, sometimes mcorrectly termed epulls {s related to the teeth and
{s usually a single lesion (Fig 82) The central giant cell type however

Fio. 82.—Peripberal giant cell lesion of the mandible back of the lower bicuspid.
This ts nsmally relsted to the periodontal membrane As the mass incresses bone i1
resorbed, the tooth becomes looss and eventually is Jost. The roentgenogram re-
vealed local bone destruction. Roentgenograms of skoll long bones pelvis and
pine revealed no destructive leslons Serum phosphorus, celclum and protsin val
ucs were within normal Hmits.

may be efther single (Fig 116 p 253) or multiple and found in other
bones.

NONDENTAL BONE Y518 —The nondentul bone cysts are found most
frequently In the maxlla and are located in regions of fusion of the
palatal processes (Fig 80 C and Table 11 p 219) The traumatic cyst
(Fig 90 D) is found more often in the mandible It has no epithelial
lining and the cavity may be filled with the degradation products of
blood. The diagnosis is usually made at the time of operation.

COMPOSITE TUMORS

TIX COMPOMITE TUMORS consist of more than one germ layer The
dermold, which is not a common tumor is an example. It is seen most
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often 1n the midline in the floor of the mouth, erther below or above
the mylohyoid muscle

DEVELOPMENTAL LESIONS

Certain developmental lesions mn the mouth and neck must be dif-
ferentiated from cancer (Table 9, p. 197) Medan rhombod glossitis
(Fig. 93, B) 1s sometimes mustaken for cancer by those unacquamted
with this condition It s an embryologic remnant (tuberculum impar)
occurning m the midhne at the posterior part of the dorsum of the
tongue The surface 1s elevated, devoid of papillac, 1rregular and may
be roughly rhomboid 1n shape Because there 1s no inflammation, the
use of the term glossitis 1s mcorrect It 15 not ulcerated and exhibits
none of the true characteristics of cancer No treatment 15 necessan
This 15 also true of the fohate papillae which are rudimentary m the
human being and are found occasionally on the posterolateral surface
of the tongue

Fibromatosis gingivae 1s shown i Figure 83 (p 200). and thyro-
glossal duct cyst (Fig 32, A, p 99) and the Jateral cervical evst (Thg
32, B) are discussed on pages 97 and 100

The foramen caecum marks the site of the ongm of the thyroid
gland When the gland fails to descend during embryologic develop-
ment, 1t may be found at the base of the tongue and it appears as a
tumor. In about 70 per cent of the patients with Imgual thyrond nod-
ules, there 15 an absence of thyroid tissuc in the neck Because of an
increase 1 size and the position of the tumor, 1t may obstruct the

oral pharynm

INTLAMMATORY LESIONS

Inflammatory lestons may be classificd generally into the acute, those

which last for a short time, and chromic, those present for a long time.
There should usually be no trouble 1 distingmshing an acute mﬂm?
matwon from cancer because the former should disappear m two (:
three weeks It 1s important {o remember, however, that canecr n;::
be secondarily infected, and if the supenmpocvd mﬂnnm;ah}m;q :‘.
proves, one might mistakenly beheve that 1t 15 the cancer wiich
solving

Acute lestons —=Swelling and uleer.
chronie infections and are also frequently

won occur e hoth acute and
ascaciated with cancer



glosstts
putu(domnm(}undn phic tongue {glossitls migrans) The leslons usu
ally symptomless, lack flliform papillac and form frregularly circolar rones that
mmlndpmducenmpllhnpmﬂ)ﬂebmrpedﬂcueatmLE
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Fic 91 —Noncancerous lesions of lips A, horpes simplex, usually oot winl
nonrecurning, charactenzed by thick-walled scsicdes swhich rupturn aud form ot
It disappears in 7-14 davs B, dormatitis venenatit i patient sonsitive to lip-tud
Note acute reaction—=swelhng, serous oxudation, crusting ¢, fusuncle, an acate
condition Note swcllimg with contral ulccration D, chanere, a primary loston of
syphibis, lighlv  contagious, painlos and mdurated  Darb-field cvuninaton of
smears should reveal spirochetes Rogronal lvmph podes are enhirged, finm, diven by
painless Wasscrmann serologic rerction may be negative i the cath stoee
small homangioma, a small tumor roadils treated by sorgen 1, Irpe Beoangnee
of Iip, floor of mouth and tongue, present sice burth, which Lo grrovan dn prapoe
tion with body G, bomgn melmoma a small, none lovated, Blacd bewm, proos st
for many years without change It occasion Al b camme s malieaant H, haon bore
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H smplex of the lip (Fig 84 A) aphthous stomatitis and Vin
ce:-tl:uinfecgon (Fig 95Ps.ud lglate 11 top right) are acute ulcerative
conditions which must be considered. The history physical examina
tion and climcal progress of the patient should usually permit one to
rule out cancer If however the lesion has not cleared up in two to

surface of tongue gingiva and lips Compare with Figure 20 E (p. 67)

three weels, it should be conmidered to be cancer until absolutely
ruled out.

Oral and facial abscesses are usually secondary to infections of the
teeth and jaws. In the mouth, pathogenic organisms are introduced
to the jaws through the separation between the gingiva and the testh
(lateral abscess) or as a result of dental carles with fnfection and
death of the pulp with a spread to the root end region (periapical
abscess and osteomyelitis) The direction of the spread (intraoral or
extraoral) of the abscess will depend on the particular location in the
upper or lower jaw of the tooth roots and their relationship to muscle
and fascial planes These swellings must be considered in the differen
tial diagnosis (Fig 27 A, p 77) The acute phase may extend into a
chronic one characterized by o formation of a periaplieal dental gram
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Fic 94 —Noncancerous lesions of lips A, herpes simpley, usually acute and
nonrecurnng, charactenzed by thick-walled vesicles which rupture and form crusts
It disappears mn 7-14 davs B, dermattis venenata m patient sensitive to hipstic
Note acute reaction—swelling, serous esudation, crusting C, furuncle, an acnlt
condition Note swelling with central ulceration D, chancre, a primany lcsion of
syplilis, highly contagious, pamless and indurated Dark-field evumnation of
smears should reveal spirochetes Regional Iy mph nodes are enlarged, firm, discrete,
panless Wassermann scrologic reaction may be negative n the carlv stage I,
small hemangioma, a small tumor readily treated by surgeny T, large homangiomna
of lip, floor of mouth and tongue, present since birth, which has grown in propor-
tion with bodv G, bemgn meclanoma, a small, nonelos ated, black lesion, pre<ent
for many vears without change It occastonally becomes malignant 11, human It
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Herpes simplex of the lip (Fig 84 A) aphthous stomatitis and Vin
cents Infection (Fig 85 and Plate 11 top right) are acute ulcerative
conditions which must be conmdered. The history physical examina
tion and clinical progress of the patient should usually permit one to
rule out cancer If however the lesion has not cleared up in two to

Fixc. 85 —Ulceromembranous stomatitls (Vincents) The ulcer of caneer of the
mouth B wually lovaded by Vincents organims, Because of this, dlagea’y of
cancer 5 sometimes missed and only that of Vincents infection made. \Nate coder
surface of tongue, gingiva and lipt. Compare with Figure 20 E (p. 67)

three weeks it should be considered lo be cancer until shylrsaf
ruled out. i
Oral and facial abscesses are usually secon to inf £
teeth and jaws In the mouth, pathogenic ofgaaryntrm: ,.f:u;’{; ﬁ’d
to the jaws through the separation between the gingiva ard f:'.ﬁ'"th
(lateral abscess) or as a result of dental carles with f:f;‘. .
death of the pulp with a spread to the root end reghoz ¢ and
abscess and osteomyelitls) The direction of the spread (&gﬂp;ul
extraoral) of the abscess will depend on the particular by - : T
upper or lower jaw of the tooth roots and their relatinzst< h,r the
and fascia] planes These swellings must be considered £ En :’x:;m/.lr
tial diagnosis (Fig 27 A, p 77) The acute phase mar eps ‘d”’:’:r
chronic one characterized by a formation of a periapt 47 d‘:".:! foa
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loma, cyst, abscess or chronic draining smuses opemng into the mouth
or onfo the face or neck A patient with a chrome sinus ( draming or
not) of the skin of the face or neck should be exanuned to see whether
a dental mnfection 15 the possible source

Chronic lesions ~OSTEOMYELITIS —~Osteomyelitis of the jaws 15 more
often a result of local, rather than systemic, factois The acute type 1s
frequently secondary to mfection of the dental pulp but may also re-
sult from a 1etained dental root or fractures of the jaws  Although the
acute type may become chronic, the latter 1s more commonly associated
with secondanly infected cysts, heavy metal poisoning, various radi-
ations, tuberculosis, syphihs and actinomycosis In chronic osteomychtis
there may be acute recurrent exacerbations. In the presence of the
teeth the periodontal structures serve as a pathway for the spread of
infecton Seldom does osteomyelitis begin n the edentulous jaw

In acute osteomyelitis, roentgenographc evidence may not be found
during the first few weeks In chronic osteomyelitis, however, destruc-
tion of bone may be seen i the roentgenogiam (Fig 76, p. 181) Mahg-
nancies of the bone also show evidence of destruction on the roentgeno-
gram and should be considered in differential diagnosis (Tags. 75, p
180, 79, p 187, and 80, p 188).

PYOGENIC GRANULOMA.—Pyogenic granuloma 1s a chronic inflamma-
tory condition found most frequently on the gimgiva but also on the
tongue, hp, palate and cheek It 1s an elevated, lobulated, ulcerated,
purphsh-red tumor-like mass, which bleeds readily upon shight trauma.
Therapy should be directed toward removal of possible local irntating
factors The lesion itself may be excised or destroyed by means of
electrocautery Even after apparently complete removal or destruction.
the condition may recur

rusErcuLosts —Oral and cervical tuberculosts must be considered
the differential diagnosis of cancer The tuberculous uleer 1s, n rare
mnstances, seen on the tongue (Fig 93, I) It 1s usually of long dura-
tion, may be quite painful and 1t may appear after trauma, such as bit-
g of the tongue Although the tuberculous ulcer may have certan
chimecal charactenisties, these are variable The diagnosis should he
made only on microscopic examination of biopsy hissuc Tuberculous
ulcers are usually secondary to far advanced pulmonary tubcrcu]osn;.
Local implantation and establishment of the tubercle bacillus Iic;l}l(
1n the production of the ulcer. A roentgenogram of the chest ?]l;)ll‘(t' 1'0
taken and the sputum should be examined i every paticnt with either
oral or cervical tuberculosis
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In addition to tuberculous ulcers of the mouth, enlargement of sub-
mandibular and cervical lymph nodes due to tuberculosis should be
considered (Fig 82, C p 99) These nodes are usually multiple and
matted together They are not as firm and as fixed as are lymph nodes
which have been invaded by cancer

sypris.—Ulcers of the oral cavity and enlargement of reglonal
Iymph nodes are also found in patients with syphilis. The history dark
field examination, serologic tests and biopsy should establish the diag
nosts The chancre (Fig 84, D) and mucous patch (Fig 83 E and
Plate II, center right) of early syphilis are not chronic lesions as is
the gumma of late syphilis Many lesions of late syphilis are deceptive
and may resemble cancer

siaLAnexTTIs,—Suppuration of the salivary glends may be acute or
chronic. The acute type is found most frequently in the parotid gland
of debilitated patients The onset is sudden. The gland becomes swollen
and hard, and the resultant pressure on the facial nerve may cause a
palsy Fluctuation may not be obtained because of the toughness of
the parotid fascin. The papilla of the openmg of the parotid duct is
swollen and red, and & thick purulent discharge can be noted. To pro-
duce the latter slight pressure on the parotid gland may be necessary
The appropriate antibiotics should be administered. If inclsion and
drainage are necessary a verheal skin meision should be made along
the antertor border of the externzl ear The anterior border of the
wound is retracted, and by blunt dissection in a horizontsl plane, in
order to avoid the faclal nerve entrance 1s gained into the gland
through the capsule. Drains are inserted, the wound closed in part
and a pressure dressing apphed.

Chronic suppuration is found most frequently in the submandibular
salivary gland. This is usually found associated with calculi or mucous
plugs within the gland or duct, or both. Depending upon the size, loca
ton and number of calculi partial or complete obstruction of salivary
outflow may occur Swelling and pain in the gland and surrounding
arex occur at mealtimes because of the accumalation of the saliva pro-
duced. Where possible, stones m the duct should be removed intra

orally Sometimes with smaller stones dilatation of the duct may aid
their being expelled. With removal of the obstruction to salivary flow
the infection will usually subside When the calculi are within the

gland, it may have to be extipated by the extraoral submandibular
route.



216 ESSENTIALS OF ORAL AND FACIAL CANCER

TRAUMATIC LESIONS

Although the oral tissues are subjected to almost constant ritation
by physical and chemical agents, serious sequelae are relatively un-
common The resulting inflammatory reactions are usually destructine
m nature Hyperemia, edema and ulceration frequently occur. The tis-
sue may also become hypertrophic, hyperplastic or hyperkeratotic The
lesion will vary according to, not only the nature, duration and mtensity
of the irmtant, but also the reaction of the local tissues In Table 10
most of the factors are listed Proper tieatment requires the discovery
and removal of the etiologic agent After this has been done, the lesion
will frequently disappear without further treatment other than proper
oral hygiene Occasionally excision o1 electrocautery destruction of
the prohferative tissue 1s necess

Some patients have the habit, particularly when under nervous ten-
sion, of sucking the buccal mucosa between the maxillary and mandibu-
lar teeth and chewing on 1t This results i superficial ulceration and
scarring Removal of the cause wall permit the lesion to heal

The chrome uritation of the gingivae of the alveolar ridge or buccal
sulcus by a poorly fiting artificial denture provokes a hyperplasia of
the tissue This same response occurs when there 1s a lack of adaptation
of the upper artificial denture to the palate Removal of the prosthes:s
for several weeks will permit the hyperplastic tissue (granuloma fis-
suratum) to shrink considerably, or even completely Excision of any
remamng excessive tissue and accurate approvimation with sutures
1s then less of a problem

The history and examimnation should usually be adequate to diag-
nose lesions due to dental irntation (rough teeth, poor restorations,
Fig 70, D, p 166), bites (Fig 94, H) or surgical trauma (I1g. 96).
Although these lesions are not malignant, under special circumstances
some of them may undergo mahgnant change (g 36. B, p 113)

METABOLIC AND ENDOCGRING LESIONS

N 4 : nay

In pregnancy, diabetes mellitus and vitarmn C deficiency, th:lr(‘ ’md‘

be an cnlargemcnt of the gingiva In pregnancy and hylu-rp.nrl.x x}“r‘ o
1sm there may be local tumor-lihe formations m the gmgna I any

nes found m the :
A, ) a, which 1s probably related to the

dystrophies Eosmophilic granulom
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TABLE 10 —PmswcaL axp CEmncan CAvxes or OmaL Lsions

A. Physical
1 Bites
a) Accidental
b) Habitoal
¢) Convulsive (epllepsy eclampsia, etc.)
2. Blows
@) Animaste
b) Inanimate
Falls
Poor oral hygiene
a) Rough teeth
b) Dentsl carles and calenhs
¢} Rough dental restorations

)

7
]
;

¢) Occupatonal agents
1) Intentionally introduced (tacks, nails, ping)
2) Unintentionally introduced (sand and other frritants)
d) Missfles
Thermal agents (extremes of heat or cold, particularly in foods)
Electrdty
a) Electrogalvanic {dbsimiler metals in fillings)
b) Biting of electric wires
8. Radiation (x gamma, etc.)
9 Surgleal treatment
B Chemical
1 Dentifrices and mouthwashes
2. Aleohol
8. Tobacco and tobacco products

4 Corrostves and caustics (hydrochloric and other acdds lysol, sodfum hydrox
ide tincture of fodine silver nitrate mercurials aspirin, etc.)

ap

latter has been reported in the jaws It is first noted as a destructive
area on roentgenograms taken routinely

CrassiFicaTioN OF “CysTIC” LEMIONS OF THE JAws

Any practical clinical classification of “cystic™ lesions of the jaws
should be all inclusive Many errors are made in the clinlcal diagnosis
of faw tumors (Fig 23, p 72) The histopathologic diagnosis is spe-
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cific The roentgenographic diagnosis, howeser, 15 nonspecific and m-
cludes many tumors which are racdiolucent but nat truly cystic Consc-
quently, in the differential diagnosis all the lesions hsted m Table 11
should be considered on a 1oentgenographic basis

To the surgeon and dentist this classification 1s more valuable than
one developed on a strict pathologic basis of truly cystic lesions It 15
important for the dentist to realize that “cystic” lesions of the Jaws
can be other than dental 1 ongm They may be metastatic rather

T gt .

i ” USRI
e -

Fic 96 —Perforation of soft palate, caused accidentally durmg tonsillectoms
It should not be confused with gumma, wiich more often causes perforation of
the hard palate

than primary n the jaws Conscequently, 1t behooves t‘]‘xc dvxlhsl and
dental surgeon to be fully cognizant of the variety of “cystic lcsm}ni
of the jaws and to make early provision for adequate treatment. By the
same token, the oral surgcon must be prepared at the time of op('r.n.lm]n
to do cither a relatively simple enucleation of a true cyst or a dufficnlt
radical resection of the jaw for a mahgnant tunor

SvccrsTrep DiacNosTic Prot Epuni

The followmg chmeal factors should be consdered i the differen-
tial diagnosts of oral and facial cancer ‘ , S

1 How long has the lesion been present” If 3t s of recen lr X,;d.
1 ¢, has been present only a few weeks, cancer iould be enusides

’ «
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If the lesion has beem present for many years one must then determine
the answer to the next question.

2. Has there been a sudden increase in size of the growth? If there
has been a sudden ncrease in size cancer must be considered. How
ever in pregnancy and other metabolic conditions there may be an
increase in size not related to cancer Thus, both recent and chrome

TABLE 11 —CrassoricATioN oF RADIOLDCENT LExons OF TEX Jaws
1 Dental origin
A. Folicnlar cyxt D Granoloms
B. Dentigerous cyst E. Radicular cyat
C. Ameloblastora F Perapical omsifying Sbroma
Nondental origin
A. Primary in jawrs
1 Benlgn
a} Anteror palatine cyst ¢) Fibroma
b) Globalomaxillary cyst f) Giant cell tumor
¢) Traumatic cyst g) Eostnophilic granuloma

a) Hyperparathyroidism

b) Reticuloendothellal disturbances
(Gaucher s, Christian-Schiiller etc.,
eosinophilic granuloma}

lesions which are rapidly increasing in size are to be considered can
cerous until proved otherwise, and blopsy should be done immediately

If o lesion which was previously considered to be benign suddenly
shows signs of either increased or abnormal growth, its nature should
be determined at once by microscoplc examination of a buopsy speci
men.

3 What is the consistency of the lesion? Usually cancerous lesions
are quite firm

4. Is the lesfon fixed to the surrounding hssue? Because cancer has
no sherp boundardes, 1t grows into 1nfiltrates, destroys and replaces
the surrounding tissues in all directions Consequently when the
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dermis and subcutaneous tissues are infiltrated, the mass 1s fived to the
overlymng skin Benign tumors are enclosed m a capsule, do not -
filtrate and consequently are usually freely movable. This. of course,
does not apply to tumors of bone

5 Are the regional lymph nodes palpable? Oral cancer frequently
spreads not only locally mto the tissue but also to the regional lymph
nodes via the lymphatics These lymph nodes are stony hard If the
capsule of the lymph node has been 1mvaded and broken through by
the cancer cells, the node becomes fixed to the surrounding tissues
Such a lymph node should be considered to be cancerous unless proved
otherwise The first chmeal indication of oral cancer may he i the
lymph nodes of the neck.

Lymph nodes wlich are enlarged. tender, soft and movable are
probably mvolved in an mflammatory process

6 Has the lesion responded to treatment? If after treatment a lesion
persists, one should always think of cancer Any lesion whose nature 15
unknown and which has not healed m three weeks should be exammned

by biopsy
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Questions for Students
What 18 & neoplasm?
What are the characteristics of a benign neoplasm? What are the
characteristics of a malignant neoplasm?
What s your understanding of the term “precancerous™
What are some precancercus lesions?
How should precancerous lesions be treated?
What is leukoplakia?
How should it be treated?
Should dentures be placed over areas of leukoplakia?
What should one avoid who has leukoplakia?
Should all small pigmented spots around the face bo removed as a
routine practiceP
What are the chances for the “so-called birthmark” becoming malignant?
Under what conditions does a benign tumor become malignant?
Are chronic recurrences of herpes labialis likely to become malignant?
How early in life has cancer of the oral cavity and face been diagnosed?
To where does cancer of the mouth and face metastasize?
What tumors metastasize to the jaws?

cancer

What ere the differences between sarcoma and carcinomalP

Do malignant bons tumors of the jaws originate as such or are they the

result of metastasis?

Why should Wassermann and kahn tests of the blood be made of each

patient suspected of having cancer?

Why is early diagnosis of cancer impaortant?

Why is the dentist so important in the cancer control programf

What are the dentist s responsibilities in regard to oral cancer?

How can cancer be detected?

What edvuntages does the dentist have over other specialists {n the

diagnosls of cancer?

Why s a complete examination of the face, neck and oral cavity essen-

tial in the diagnosis of cancer?

What constitutes a complete oral examinationP

Why is it impartant for both the dentist and the phvsician to do a com

plete oral examination on every patient?

How does ons arrive at a diagnosis of cancer?

What characteristics of lesions of the mouth and face would make you
suspicious of a malignant tumor?

W'hat are the Eoulblu causes of loose teethP

What js the relation of pain to cancer?

What different types of pain are there?

When does pain appear in cencer?

What steps should be taken to confirm a clinical impression of a ma

lignant tumeos?

If a mouth leston {3 found to be malignant, s it possible to determine

whether it ariginated in the mouth or as the result of metastasis?
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How do you make a diagnosis of cancer when 1t 1s within the bone?
What would be the value of an early diagnostic test for cancer?

Why 15 microscopic exammation of tissue essential?

What 1s a biopsy?

Who should take a biopsy of a suspected lesion®

Describe the technic of a biopsy

Should a local anesthetic agent be injected nto the cancer to be hi-
opsied?

What information should be given with tissue sent in for microscopic
exammnation?

In what solution should the biopsy specimen be placed?

Where can a biopsy specimen be sent for exammation?

What 1s a frozen section® Advantages? Disadvantages?

Should all lesions be biopsied?

What can be determined from the microscopic study of a biopsv specs-
men®

What 1s a negative biopsy?

In a biopsy positive for cancer, what are the microscopic findings?

In addition to discovening whether a tumor 1s benign or mahgnant, are
there any other reasons for microscopic exammnation?

To what extent does a biopsy predispose to the changmg of a bemgn
tumor to a malignant tumor?

Will biopsy of a mahgnant lesion stimulate growth or metastasis?
Would you advise scaling teeth and tryng to treat chromic ulcer of the
mouth before taking a biopsy?

What 1s the Papanicolaou test? What value would 1t have n regard to
the mouth?

Should a patient be told that he has cancer? How docs one tell a pa-
tient that he has cancer?

What 1s cancerophobia?

What procedure should be used to refer a patient with cancer for treat-
ment?

Which type of oral cancer offers the best prognosis?

Which tvpe of oral cancer offers the poorest prognosis®

Why 1s there no cancer of either the enamel or dentin?

Is cancer found m the dental pulp?
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Primary and Secondary Treatment
of Cancer

Ter pATENT the first important link in the cancer control program
must be aware of the early clinical signs and symptoms of possible
cancer He then consults the farmly dentnl or medicnl practitioner for
diagnosis and advice. The family doctor constitutes the second impor
tant link in the cancer control program. If he diagnoses cancer the
patient is referred immediately to the specialist for treatment. The
specialist is the third and last important link in the cancer control pro-
gram. Successful treatment of cancer depends on early diagnosis when
the growth is still small and contmined locally Any treatment which
fails to eliminate the cancer In its entlrety is inadequate.

Primary treatment —There are only two recognized methods of treat
ment of oral and facfal cancer surgery and irradiation (1 4 7 12)
They may be used separately or in combination, depending on the type
and Jocation of the tumor as well as the condition of the patient. The
fedgment and experience of the specialist consulted are importnnt.
Consequently the treatment of cholce is in part determined by whether
the best qualified specialist avaflable to the patient is a surgeon or a
radiotheraplst,

The objectives in the treatment of oral cancer should be the main
tenance of as nearly normal life as possible for the longest perod of
time. This means that the patient s general health, oral function and
appearance should be mintmally fm)

Certain standards have been devised for the clinical evaluation of
the effectiveness of cancer treatment Generally five years is consid
ered to be a relatively reasonable survival period after treatment for
cancer There are, however many more five year survivals among pa

2253
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tients with cancer of the skin than among those with cancer of the floor
of the mouth Sernes of patients treated for cancer have been analyzed
according to “five year cure,” “five year survival with evidence of dis-
ease” and “five year survival without evidence of disease ”

There are numerous objections to the expression “five year cure’
(1) Once a cancer has been diagnosed the patient should always be re-
examined periodically, regardless of how successful the treatment ap-
pears to have been The possibility of either persistence or recurrence
of the growth must always be kept 1n mind (2) The term does not
designate specifically whether there 1s evidence of the diseasc at the
end of the five year period The expressions “five year survival with ev-
dence of disease” and “five year survival without evidence of diseasc”
are more specific. Analysis according to the latter gives a better di-
cation of the results of treatment

The value of methods other than surgical removal and irradiation
in the treatment of cancer has not been demonstrated (58) Nothing
has yet been discovered mn the way of diet, pills, salves, vitamns,
glandular products and other means wluch will cure cancer, and to
waste both time and money on them 1s missing an opportumty for a
possible permanent cure To use these unscientific measures 1s to mis-
treat the cancer, and mistreated cancer has a 100 per cent mortality
The only known treatment for cancer 1s the complete destruction or
removal of all the cancer cells .

Secondary treatment —After the patient has been treated primarily
by erther surgery or radiation, secondary care 1s frequently necessary
If ether deformity or dysfunction 1s produced, surgical rccons‘trucho.n
(plastic surgery) or prosthetic reconstruction may be necessary (?nt;gnt-
cal repair 1s usually not undertaken until 1t has been determme ] h!
the cancer therapy has been cffective In the meantime a prosthesis
can be worn Treatment should not be considered complete until there
1s a satisfactory restoration of both function and appearance V]nr)'ml'»
comphcations may anse which need attention The dentist can play an
mtegral part in the patient’s oral care
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Surgical Treatment of Oral and
Facial Cancer

THe MrreOD by which surgery accomplishes its purpose is obvious
Either the complete removal or the destruction of all cancer cells is
required. This may be accomplished by exaision by use of cold steel
or electroknife, rongeurs and saws or by electric or thermal destruc
ton of the growth. Chemosurgery has been estnblished on & more
scientific basis in recent years The method consists in fixing the sus
pected tissue by means of chemicals excising this area and then study
Ing many sections of the specimen under the microscope. In this way
the presence or absence of cancer can be determined in a particular
area. The procedure is repeated until the growth has been completely
removed,

Treatment can be accomplished most readily and most satisfactorily
when the growth Is small and localized. When the growth 1s large and
has spread, elther Jocally or to a distant site complete removal is more
dificult and less successful. To insure complete removal of cancer it
ls necessary to remove a certain amount of normal tissue beyond which,
on the bans of clinical judgment, it is belisved the cancer has not
spread If a single cancer cell remains it will continue to grow and
multiply and the treatment is a failure.

Cancer surgery must be radical surgery If the surgeon does not
eliminate the cancer the cancer will eliminate the patient. It is far
better to have a permanent recovery with some Impatrment than to
have an immediate good cosmetic result followed by an early death.

Surgical treatment is required not only for the primary oral or faclal
lesion but also for the cancer which has spread beyond the oral cavity
and face. Because carcinoma travels through the lymphatic channels

227



228 ESSENTIALS OF ORAL AND FACIAL CANCER

(Figs 65 and 66, p. 158), surgical procedures have been devised to
remove these tissues Consequently, a neck dissection, a procedure
whereby all cancer-bearing tissue ongmating from cither the mouth
or the face 1s removed, may sometimes be a more formidable procedure
than local removal of the primary lesion

Cancer of the hip and skin of the face spreads to the neck late and

Fic 97 —Incisions for complete unilateral neck dissection  Horizontal mt;ﬁl()l:
extends from the mastoid process {o opposite ade of the chm and pml':u n(?(‘l‘l‘c
3 cm below the angle of the mandible Vertical mnciston extends from hlc ::uwh
of the honizontal bevond the clavicular insertion of the sternocleidomastod mu

infrequently Because metastases from the lip are nsu.tll{v}]nm;o:lult:
the upper part of the neck, sometimes 1n both submenta .,u;(‘ >
mandibular areas, a bilateral suprahyoid neek dissection may be pe 1
formed. Because cancer of the floor of the mouth, tongne and tons

» ] > -
tend to spread to the neck carher, more freguently and more exten

\4
> e
s CI\' than cancer of the llp, more llCCk dmwdmm are llCC(‘SQﬂ!’)“ l‘l |
: dSlOIl.I”\' i cnmpk-t(' Inlatera

complete umlateral (Fig 97) and occ
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nech dissection will be required There is no unanimity of opinion con
cemning the time of and the indications for neck dissection

1t is not our purpose to discuss detalls of surgical treatment. It must
be pointed out, however that fmprovement in preoperative, operative
and postoperative care has permitted more radical surgical treatment.

DESTROY THE CANCER SAVE THE PATIENT
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Radiation Treatment of Oral and
Facial Cancer

IRRADIATION 15 the only accepted method besides swigery for the treat-
ment of cancer The \-ray apparatus and radium (and radon) emit
rays which are laghly destructive of certain cells whereas other cells
are resistant Consequently, tumors are frequently classified as racio-
resistant or radiosensitive Generally, the less differentiated the cell the
more radiosensitive the tumor Conversely, the moie differentiated the
cell, the less radiosensitive 1t 1s Thss, then, 15 a determmmg factor
radiation treatment

Mobr or ActioN

The process by which rays accomplish their destruction 1s not en-
tirely known Actively dividing cells are more sensitine than resting
cells The rays affect cell division 1 various ways. The cell may either
stop dividing for a time and then recover and contmue division or i
may dic and ceasc to cust The objective 1s to admmster sufficient
rays to stop division of the cancer cells without injuring the surround-
mg normal tissue Cells are most sensitive to the rays during mitosis
Because not all cells are undergomng mitosis at the same time, several
series of small doscs of rays are gmven rather than one large dose In
this way 1t 1s hoped to destroy all cells which are mitotically active

at different times

ADMINISTRATION OI RADIATION

Radiation can be admmstered m three prinapal ways
1. X-ray apparatus —By this method the rays must travel from the
machine through the wir to the shin or mouth (Fig 98).
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2. Surface application of radium —The radium is placed directly on
the area involved. Frequently a Vulcanite mold is made to keep the
rad{um in place in the mouth

8 Interstitial application of radium or radon —Radium needles or
radon gold or platinum seeds are placed directly in the body of the
tumor After the radium needles have been in place for the desired time
they are removed The radon (gaseous emanation of radjum) capsule
or seeds are inserted by means of a hollow needle with a plunger and
allowed to remain permanently (Fig 69) Within 30 days 995 per
cent of the radon activity is lost.

1t is frequently of great value to apply radium with a protective
shield (Fig 100) This shield, usually made of lead, limits the spread
of the radiation to adjoining soft tissues and particularly bons which
are not to be irrndiated (see pp 254 and 258 and Chap XXXVIII)

RapiaTion Reactions

The reactions to radwation are vaned During the period of actual
irradiation the patient is aware of no sensation. Two to three weeks
later there may be some redness soreness and swelling of the skin
and mucous membrane and a decrease in salivation (if salivary glands
have been exposed) This usually subsides within a few weeks If the
patlent recelves several treatments depending on the dose the skin
may in a few weeks become blistered, edematous and painful. These
are the expected reactions which will eventually subside. (See Chap
XXXVIII for untoward reactions to radiation.)
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ferred to a new site, they will mamtam then onngmal charactenistics
A hair-bearing free graft transferred to the mouth still bears harr and
does not change to mucous membrane A flap taken from the abdominal
wall mamntans its origmal charactenstics, and, when more fat 15 de-
posited 1n the abdommal wall, similarly 1t will be deposited n the
transferred abdominal tissue

The source of these tissues 1s usually the patient lnmself (autog-
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Fic 102 —Pedicle flap, supplying not only covering but filing matcrinl Blood
supply 1s intact at the base, and the flap contamns shin and also hy podermis and

other tissues above the muscular fascia

cnous) (Fig 101) Long experience has demonstrated that the patient
tolerates best his own transferred tissues

Homotransplants —The challenge m plastic surgery today 1 how to
utihize tissues of another human bemng either immediately or after stor-
age n a tissue bank (Fig 101) It has been possible to do tln:l ;\ntl;
varying degrees of success with cornea, cartilage, hlnm: ( ;n oo
trm’lsfusxons) and, more recently, bone The suceess with both mn,u.:
and cartilage may be due to the fuct that these tissues are avasenlr,
have a low metabolic activaty and have no blood supply of thar (mr;
Transference m identical twins of free shim grafts has hee n «mu-sxful
Actually, these are autografts rather than homotransplants !]msﬂ RN
we are not able, with rare exceptions, *to rob Pcter to pay Paul
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Pedicle flaps —A pedicle flap 15 utilized to transfer skin and sub-
cutaneous tissue from one part of the body to another which is de-
fictent in tissue. The flap which must have an adequate blood supply
at all ttmes obtains it through the pedicle (Fig 102) After an ade

are d with the Jocal direct shift
lngnfﬂap;.TheV\prwtdmenddslcugth,uttheexmmofwidth.!;dm
procedure

sdds
with at the expense of length. The Y-shaped wound is closed in the f f

\4
(From Chapter on Oral-Plastlo Surgery by B G Sarnat, in E o By S
Surkery [Philadelphis Lea & Febiger 16561 ) b et B Skin

quate blood supply has been dexeloped between the flap and the site
to which it has been transferred the pedicle is severed
TYPEs.—~There are many types of pedicle flaps. Those which have an
adequate blood supply after being raised are transferred immediately
These are known as wnmediate flaps and are exemplified in part by
the V Y and Z procedures which are concerned with the local direct



Fr, 101 <In the Z-phicty the inasion s made iu the fonm of the Lttir 77 oath
the common boundars of the flips conncdtimg the two s The fap ane e d
transposed and sutured o the now position, therebs revening the 7 aned el ooy
the hines of tension (From Chaptar on Oral-Plotic Surgeny, by BG0 Sarnar, i
Lp.tem, £ Shis Surgery [Philadelphin Le v & Fobtaer, 1956] 3
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shifting of flaps (Figs. 103 and 104) If the blood supply 15 not ade-
quate, the flap is sutured back into its original bed (Fig 105) and later
mised agan and transferred This i known as a delayed flap Some-
times after a flap has been raised along the lateral borders the borders
are sutured together In this way the flap is completely covered by
epithelium and there are no raw surfaces This is known as a tubed
(or cylindncal) flap (Fig 108) A flap that is raised on the abdominal

— =

Fic. 105 (left) —Delayed flap. It was freed on thres rdes down to the muscular
Fescle end outured back fnto fts origival bed, By this preparatary step a blood
supply develops through the pedtcle so that at the next stage the free end of the
Bap can be tramaferred to the desived site.

Fio. 106 (right) —Delayed tubod flap It is undermmed down to the muscular
fascia along the two lateral borders, which are then brought togother aud sutared
inferlatly to create an epithelium—covered tubed flap Later the flap s cut free at
one end and transferred to & pew site.

wall and transferred by several stages to another reglon—the face, for
imtanca—-hkumvnasnlmnpﬂnp The arm can also be used as a car
er Ths indirect transfer of o flap is in contrast to the direct transfer
wherein the tissue is directly implanted into the defect.
sources.—Flaps can be raised almost anywhere on the body The
extremities, abdominal wall nech and forehead are common sites The
procedure is not new baving first been described many centuries ago
Only flaps from the paticnt can be utilized. Attempts to transfer flaps
from one indrvidual to another have consistently fafled This procedure
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might be successful if carried out 1 1dentical twins

ADVANTAGES AND DISADVANTAGES —A flap has skin as well as a thick
subcutaneous layer (Fig 102) In addition, 1t has its own blood supply.
The primary advantage of a flap 1s that 1t offers not only surface cover-
ing but also filling material for defects Furthermore, because of 1its
independent blood supply, 1t can be apphed to poorly vasculanzed and
avascular areas such as tendon, bone and cartilage and tends to resist
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Fic 107 —Free graft Skin 1s the most frequently used matenal Epidernus and
varying amounts of dermus are cut free and transferred to the new site

infection The disadvantages of pedicle flaps are the great number of
operative procedures that are necessary, the prolonged hospital st:;y:
the uncomfortable position which the patient may have to assume, the
failures which may result and the deformty at the donor sites

Free grafts Types and sources —A free graft may be dcﬁncdd as tnls:
sue which 15 completely severed from its blood and tissue flur qulplpls
and tansferred to another part of the body where 1t must estab mt)
a new and mdependent blood and tissue fluid supply to ;x;mlnmmlfxtqs
viabiity permanently (Fig 107) There are many tvpc; of frc Ctﬁ:‘ m:
cach with particular charactenstics and values A graft consisting
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one tissue, such as cartilage is known #s a simple graft. Grafts com
posed of more than one tissue are called composite grafts. Inmediate
composite grofts of cartilage covered on two sides with skin have been
successfully transplanted from the external ear and from the ala of the
nose. Grafts may be classified according to the four primary tissues of

un Graft

it Thickness
Graft

Full Thickness
Graft

DERMIS.

HYPODERMIS

Fra. 108.—Skin grafts classified according to thickness. The thin graft inclides

Blidﬂ'mh and relatively little dermis The split thickness graft inclades epidermis

end varying amounts of dermis (usually at least one-half) The full thickness
graft includes all of the epldermis and dermis.

the body—epithelium connective tissue, muscle and nerve. Those more
commonly used are

1 Epithelium (and connective tssue)
@) Skin

b) Mucous membrane
c) Comea
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Fic 109 —Skin graft obtained frechand with kmfe A, knife handle before blade
1s mserted B, kmfe 1n posttion to cut graft sr, suction retractor, d, dish for coun-

ter-traction
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3
4. Nerve

sxv crarT —Skin grafts are used primarily for covering or lining
old or newly created raw surfaces Skin grafts may be clessified accord

Fic. 110 —Padgett Hood dermatome A components of dermatome: a, handle

i

¢, movable arm which contains blade d, screw to adjust distance of blade
drom to determine thidmess of graft. Below stand for dermatome when
in use, B poslton of dermatome before cuttng of graft. Rubber cement has
been placed on both drum and skin 30 that the two surfaces cobere. Tho movahle
arm (anteroposterior and ako Iateral) with attached blade s then brought down
and cuts the skin attached to the drum. A graft 4 X 8 in. can be obtained

iy

ing to thickness, size method of procurement and source. They may
vary in thickness from about 0.2 mm (thin) which includes epldermis
and relati ely little dermis, to about 10 mm. which includes all of the
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Fic 111 —Use of shin graft to deepen gmgnal lubiobuccal sulcus A, lateral
view Lane of masion m region of dc{nucnl gmgnal labwobucceal sulcus B, front
view G, suleus created with raw surfaces on gaingnval and on laliobuceal sides
D, modeling-compound imprcssion of newly ercated sulcus with shin graft wrapped
around it L2, modeling-compound impression and shin graft (wath raw surfac
outward) inserted into newly created sulcus Note that the gingmal and Linobitecl
surfaces had been approamated with sutures, thoreby fivng the graft and mmlel
mmg-compound mmpression sn position I, newly created ginginal Tabiobucc il <nleas
hined sath sk graft
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epidermis and dermis (full thickness) but no hypodermis (Fig 108)
The thick graft contracts less and is better for covering, but it is more
difficult to obtain a “take” than with a thinner graft. Usually one plece
of skin large enough to cover the defect s used. It can be obtained
by means of a knife (Fig 108) by use of a dermatome (Padgett
Hood) (Fig 110) or by other speclal mechanical devices for obtain
ing skin grafts

Cancer of the skin 1s frequently excised and tho bare area covered
by a free skin graft. Flaps to be placed over cavities (cheel, maxillary

Fuo. 112-A precperathe and B and C postoperative views of patient who had

lost tho entire left wide of the mandible. Bony and cartilaginous portions of a rb
were wsed. The bony portion was attached to the remaining mandible and the
cartlaginous portion fnterted into the region of temporomandibular fossa. In B note
incressed fulness of left side of the face In C the dotted line indicates position of
the graft, stippled areq, the bony portion clear areq, the cartilaginous porton.
(From Byars L. T and Sarnat, B G Surg., Gynec. & Obst. 81 575 1945 }

sinus) must be hned with epithellum by means of either a skin graft
oraflap Skin grafts are also used to line a newly created and deepened
buccal suleus (Fig 111) Since a thinner graft tolerates infection bet
ter it is used in the mouth in preference to a full thickness graft. Be-
cause skin grafts maintain their original charactenstics they should
be taken from areas which are relatively free of hair Hair growing
areas in the mouth are annoying to the patient. Mucous memhrane
grafts are not used a great deal because of the limits of the amount of
available tissue and the greater difficulty m obtaining o satisfactory
graft.
CARTILAGE.—This is usually obtained from a rib (costal cartilage)

sometimes from the ear or nose, and serves as a filling and supporting
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maternial It s frequently used to build up deficient areas such as under-
developed mandibles or where substance has been lost ( Fig 101, p
235) Sometimes a portion of rib which contans both cartilage and
bone 15 taken to replace a missig part of the mandible which ncludes
the condyle The carhlagmous portion 1s inserted mn the region of the
temporomandibular fossa and the bony part fixed to the remammg
portion of the mandible (Figs 112 and 113)

BONE —Bone grafts are frequently used to correct deficiencies of the
mandible after the removal of tumors Wherever a resection 1s done,
some provision must be made to mamtam the remaining fragments of
the mandible n as nearly proper position as possible before bone graft
repair (Table 12) If there has been disarticulation in removal of the

Fic 113 —Hemisection of the mandible because of a tumor and reconstruction
by use of a bone-cartilage nb graft (see Fig 112)

ramus, only the anterior fragment must be considered In this case the
simplest and best method of mamtaining position 1s to wire the re-
maming teeth m occlusion until the soft tissue 1s completely healed.
This same procedure may also be the simplest when there arc teeth
on both the anterior and the posterior fragment However, if the re-
section has been near the angle of the jaw so that the angle and ramus
remain as the postenior segment, some means must be found to n{mm-
tamn not only the space between fragments but also the posterior bmg-
ment 1n 1ts proper posittion (Fig 114) Various methods hnvc1 c}:cr:
used to control the posteror fragment (Table 12) It s csscn;m tha
this space retention be maintamed until there 1s complete soft hssu(.:
healing Otherwise, as soft tissue healing occurs there will be progl';:csq
sive dislocation of the fragments by the pull of the various muscf o
and the newly forming scar tissue This dislocation will mt](l:r'fcr(’:n:]lon
later repair by bone graft Dislocation by scarring 1s especiatly €0
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where the mucosa has been removed and a granulating wound has
been left inside the mouth to heal by secondary intention

Many patients apparently are content to continue without having the
defect In the mandible repaired. Some have been able to wear den

TABLE 12.—ArrLaxcrs To CoxTRoL Fracaments or MaxpisLe
AFTER RESECTION

A. APPLIANCES USING TXETH (INTRAORAL)
( POSTERIOR FRAGMENT CONTAINS TEXTH)
ta) Interdental wires.
1b) Arch bars.
tc) Swaged metal splint (with or without fack screw)
d) Splint on teeth with dependent part separating bone

B. APPLIANCES UBING BOXE AND TEETH (INTRA AND EXTRAORAL}
( ¥HOWT FDINTULOUS POSTEIUOB FRAGMIENT )
ta8) Wire teeth in occlugon, Use del pound in molar ares to keep pos-
terior fragment down
4b) Arch bar or splint with posterior fork to keep posterior fragment down.
te) Arch bar or sphint on mandible with posterior portion accurately fitted to junc
tion of body and anterior border of ramus (Herpin splint with or without
fack-screw)
td) As fn (o) except arch bar or sphint applied to maxilla with interdental wirng.
¢) Arch bar or splint with posteriar part attached
1 Directly to bone
2 To bone screw
f) Pam wire through drill hole near angle of mandible and attach posteriorly
to head cap. Wire rest of jaw in occloston.
c.

APPLIANCES USING BONE (INTRA AKD EXTRACHAL)
(O OF TEXTH AND KIZE OF FOSTERIOR FRAGMENT
NOT NECESJARILY A CONSIDERATION )

1s) Extreoral bone screws (and bar) inserted into each fragment. (Stader Berry

etc.)
b) Kinschner wires (modified) passed through fragments.
c) Bar paned throagh dnll holes in end of each fragment.
td) Open bite splint attached with circumferential wires.
hwn}mmLT,-ﬂ&m&,B G Surg, Gyoec. & Obet. 81 575-384 Novem
Also fragments sdequately far insertin of bons graft.
hl?mﬂmwwwdwmmb@mﬂmm

tures. Unquestionably the patlent is more comfortable and his ntu
ation is more normal if a repair of the resected area of the mandible
can be obtained with bony union. A number of methods may be em-
Ployed, but in general the use of a free bone graft is the most desirable
procedure,

To carry out the procedure of a fres bone graft satisfactorily certain
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conditions have to be met The remamning fragments of the mandible
must be freely movable so that the proper position can be obtamed
and maintained while the bone graft 1s healing (Fig. 114, B). It 1
extremely important that the covering soft tissue be adequate 1n quahty
and amount to give good covering and nourishment to a bone graft
If the overlymmg tissue has been damaged to the pomt where 1t 15
scarred and tight, the graft 1s hikely to be extruded This 1s well illus-
trated 1n one patient (Fig 115) who had lost two bone grafts because
they were placed 1n dense scar tissue If 1t 1s necessary to dissect densc
scar tissue from between the ends of the bone before they can be re-

| SUNS U

Fic 114 —A, lateral roentgenogram after subperiosteal resection i wlich posi-
tion of mandibular fragments was maintained by stamless steel bar mserted (be-
fore placing of bone graft) through dnll holes in the bone B, latcral mc?tgt’;‘]l“:
gram after resection, stabithzation of fragments and nsertion of bone gralt] (]K-
opposite side of the jaw was wired in occlusion and an attached sphnt ho (Sc Yu
posterior fragment in positton (From Byars, L T, and Samnat, B G Surg,
Gynee & Obst 81 575, 1945 )

stored to their proper position, this must be done before msertion of
the bone graft to prevent contamination from the oral cavity. In certam
instances 1t may even be necessary to apply additional soft tissuc ;n‘
means of flaps (Fig 115) either to replace scar tissue or to sum; (:
ment madequate covering matenal which 1s present Thus 1s done be-
sertion of the bone graft
[Or’l?hl: bone graft may begxrnasswe, usmg the half or full thickness of
the r1ib or a section of the 1iliac crest, or it may be thn, as n the c‘tmcz
of an ostcoperiosteal graft taken from the tibia Regardless og 'l]l\? t: 1t)lc‘
of graft used. 1t 1s desirable to overlay the ends of the man 1}) ¢ ]\ ! .
an nch or so of the bone graft where possible, thus making the f)(:;l:‘
aft 2 1n longer than the defeet In some mstances the porhm]\ (]). ul{.
graft which overlaps the ends of the mandible may be tln;l W 1; ¢ ':\
portion between the ends 1s thicker. Sometimes a T-shaped graft mxe
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Fm. 115 —A, preoperative and B postoperative views of pattent who had lost
the mandible from bicuspid to bicuspdd area and soft thsue. Scar timue binding
anterior mandibular fragments was released and & neck-chest flap interted to give
added soft tisme. The sams flap wus used to line the buccal sulews and cover the
lower part of the chin. A bone graft was inserted later G disgram of source and
use of flap tissae tn B (From Byars, L. T and Sarnat, B G Surg. Gymec. &
Obut. 81 575 1645 )

be employed, the thick arm of the T projecting between the ends of
the mandible In all instances the bone graft should be in as close
contact with the mandible as possible and anchored to soft tissues or
even to the bone itself with silk or fine tantalum wire sutures
rascia—The fascla lata on the lateral aspect of the thigh has high
tonsile qualities It is, consequently used to support the faclel tissues
on the affected side 1n facial nerve paralysis Fascial strips are inserted
subcutaneously and attached near the corner of the mouth and the mid
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conditions have to be met The remaming fragments of the mandible
must be freely movable so that the proper position can be obtaned
and maintained while the bone graft 1s healing (Fig 114, B) It 1s
extremely important that the covering soft tissue be adequate 1n quahty
and amount to gwe good covermg and nourishment to a bone graft
If the overlymg tissue has been damaged to the pomt where 1t 1s
scarred and tight, the graft 1s likely to be extruded This 1s well illus-
trated 1n one patient (Fig 115) who had lost two bone grafts because
they were placed 1n dense scar tissue If 1t 1s necessary to dissect dense
scar tissue from between the ends of the bone before they can be re-
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Fic 114 —A, lateral roentgenogram after subpenosteal resection m which posi-
tion of mandibular fragments was mamtained by stainless steel bar mnserted (be-
fore placing of bone graft) through drll holes 1in the bone B, lateral roentg?l{ll?-
gram after resection, stabihzation of fragments and insertion of bone gragfi i e
opposite side of the jaw was wired mn occlusion and an attached splint ho Ss e
posterior fragment mn positon (From Byars, L T, and Sarnat, B G Surg,
Gynec & Obst 81 575, 1945 )

stored to their proper position, this must be done before msertion of
the bone graft to prevent contamination from the oral cavity In certz;;n
nstances 1t may even be necessary to apply additional soft tissue ]y
means of flaps (Fig 115) either to replace scar tissue or to SUPIL e-
ment nadequate covering material which 1s present This 1s done be-
fore insertion of the bone graft

The bone graft may begrrnasswe, using the half or full thickness of
the r1b or a section of the 1liac crest, or 1t may be thin, as mn the case
of an osteopenosteal graft taken from the tibia Regardless of the ty[t)le
of graft used, 1t 1s desirable to overlay the ends of the mandible I:VI )
an 1nch or so of the bone graft where possible, thus making the fczlrzg
graft 2 longer than the defect In some nstances the portion ;) e
graft which overlaps the ends of the mandible may be thin wh; e al’
portion between the ends 1s thicker Sometimes a T-shaped graft may
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Fo. 115 —A, preoperative, and B postoperative views of patient who had lost
the mandible from bicuspid to area and soft tissue. Scar tissue binding
mandibular

use of flap tissue in B
Obst. 81 575 1845 )

]

yars, L. T, and Sarnat, B G Surg., Gynec. &

bo employed, the thick arm of the T projecting between the ends of
the mandible In all instances the bone graft should be in as close
contact with the mandible as possible and anchored to soft tissues or
even to the bone itself with silk or fine tantalum wire sutures
¥Fascia.—The fascla lata on the lateral aspect of the thigh has high
tensile qualities It is, consequently used to support the facial tissues
on the affected side m facial nerve paralysis. Fascial strips are inserted
subcutancously and attuched near the corner of the mouth and the mid
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line of the upper and lower lip The other ends of the
tached to the temporal fascia and muscle and tighten

OTHER SOURCES —Mucous membrane, cornea, tenc
nerve, muscle, teeth and kidney are other tissues a1
have been transplanted The reader 1s referred to tex
surgery for further details (14, 28).

ADVANTAGES AND LIMITATIONS.—Grafts are obtamned
n one surgical procedure. Sometimes if more graft ;
ondary procedure is carried out Consequently, long .
not as necessary as when pedicle flaps are employed
cannot be transferred to avascular areas, they can
well prepared beds. They do not tolerate even shght 1
as flaps and do not always supply the necessary amour
in quantity or in quality

ALLOPLASTIC MATERIALS

Nonhuman materials used as transplants are known :
terrals. Because of the difficulty frequently encounte
human tissue, alloplastic matenal has been utihized

Types —Occasionally transplants from another sp
(heterotransplants) have been attempted (Fig 101,
bone, cartilage, ivory and glands are some of the sul
Among the nonvital materials, paraffin, celluloid and
plastics have been used Sarcomas have been produce
by subcutaneous mmplantation of the last mentionec
Certain mert metals, such as Vitalhum and tantalum,
tively satisfactory As each new matenal 15 reported, 1
undue enthusiasm and sufficient evaluation. None h
successful and has withstood the test of time. Autogen
the best

Aduvantages and disadvantages —There would be del
m the use of alloplastic matenals Beng always availal
be no Iimitation as to quantity and the materal could
the correct shape preoperatively This would save the |
al operative procedures and shorten the operating tin
The disadvantages are that few of these matenals 2

human tissues, particularly if the overlying tissue 1s sub
e cmbermee A LT v WAy ronnnbiian and 1nanh0n mayv
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Prosthetic Reconstruction

Indications and contraindications —Replacement of destroyed por
tons of the face and mouth after treatment for cancer is frequently
important so that the patient can continue without embarrassment as
a member of society If the replacement cannot be accomplished by
the transference of human tissue (plastic and reconstructive surgery)
the development and application of an apphance made of artificial
material (prosthess) is indicated In certain conditions it is advan
tageons to make use of the latter method. Prosthetic appliances are
used primarily (1) on a temporary basis between the period of pro-
duction of the deformity and surgical correction and (2) on a per
manent basis when the age, health (general and local) and inclination
of the patient do not warrant surgical correctton The objections to
prosthetic appliances are that they must be applied and removed at
frequent intervals because they may cause aritation of the tissues
become unclean or loose. For these reasons and others some patients
who initially preferred o prosthetic apphance subsequently seek sur
gical correction of the deformity

Desirable properties of ideal material —Materials used i the con
struction of oral and facial prostheses should meet the following re-
quirements

1 Compatible with the surrounding tissues
2. Readily plasde

Light in weight

Tranlucent, yet not transparent

Easily moldable and subject to little change in volume during process-

s

Poorly conductive of heat and cold
Chemically and physically imaffected by sun, heat, cold, oils, exogenous
pigments

~ @
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8 Washable
9 Easily duplicated
10 Inexpensive
11 Not too smooth a surface texture
12 Not inflammable
13 Relatively unbreakable and permanent

Matenals used —Various matenals such as metals, Vulcanite and
celluohd formerly were used Although they were durable, they lacked
the texture and translucency of the tissues The restoration had a hard,
ngid appearance The use of prevulcanized hqud latex was an ad-
vance over previous methods, but a serious disadvantage was the
shrinkage of the material Hard acryhc resins which were used for
dentures were next utihzed These too were not entirely satisfactory
More 1ecently a material was developed wlnch meets nearly all of the
requirements This material 1s a resithient (polyvinyl) resin

The implanting of methyl methacrylate 1 the abdommal wall of
mice has produced a sigmficant incadence of sarcomas (75) One
should, therefore, be cautious 1 the subcutaneous use of this matenal
and other plastics i the construction of prostheses.

Methods —The essential steps 1n the construction of any oral or facial
prosthesis are (1) Obtain an accurate impression of the mvolved area
(2) Develop a model from the impression (3) Construct a prosthesis
from the model (4) Apply the prosthesis to the mvolved area The
reader 1s referred to textbooks which discuss m detail the materials
and methods employed 1n the piocessing of oral and facial prostheses
(5, 8, 36)

PROSTHESES

Restorative prostheses —Individuals who need erther oral or facial
prostheses are found 1 every commumty This 1s because no vital tissue
of the body 1s immune to cancer and because 1n the surgical and/or
rachation treatment tissue 1s destroyed Replacement of the hard or
soft palate (Fig 116), the maxilla or mandible, the chm, hps, chech,
nose (Fig 117) or ear, in part or m whole, 1s fiequently required
Sometimes the area must be prepared surgically for the reception of a
prosthesis

As 1n the case of reconstructive surgery, 1t 1s usually casier to malke
a reconstruction of the entire part than a partial one to supply only the
missing part A better result can be obtamed 1n regard to retention
and matching when a complete ear or nose 1s made rather than a par-



. Benign glant cell tumor of bard palate in an 11 yesr old boy The
dlagnosts wag fArmed by mi fc e ion of a blopsy s

faps. C 'the bulk of tho tumor mass which was quite friable, has been removed

mmmwmmrdmmthemﬂuptedmhdmh:
D‘thmonthlﬂcrbmlrm'nlofthebcnlmghntmﬂmm F pros-
theshs tn place (From chapter on Oral-Plastc Surgery by B G Sarnat, in Epstein
E.i Slin Surgery [Philadelphia; Lea & Febiger 1956] )
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tial one The 1deal prosthesis should meet the following requirements
It must be esthetically pleasing

It must not be noticeable even at close range

It must be comfortable

It should improve functon

It should be hygienic and capable of bemg readily cleaned

It should be self-retentive when possible If this 1s not possible
the mechanical or adhesive means should be simple and neat

D UL O b~

?

Fic 117 —A, deformity of nose, cheek and lip as result of surgical trcntmcn}
of carcinoma B, prosthesis in place (photograph 1s not retouched) (Courtesy o
Dr Stanley D Tylman )

Protective prostheses —In addition to the restoration of esthetics and
function, prostheses serve another important function, that 1s, as a pro-
tective shield from radiation (¥ig 100, p 232) For wmstance, if the
radiotherapist plans to uradiate a cancer m a particular rcgloz:, ntnlts
important to protect surrounding areas which are not und{(;‘r trﬁat mem-
This applies particularly tolllntiaora] lesions, where 1t 1s difficult to p

ect adjacent areas, especia ones 5
t The ionstructlon ofI;uch a;;p]mnces 1s nerther difficult nor e\Izr:ns:t\hcc
The dentist, by tramning, 1s well eqmpped to render such sc;]‘rv:a.t ttoc 'y
radiotherapist. Dental modeling compound can be used, )u'lx encs
to soften and become distorted Vulcamte and the hard acryhe r
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can also be used in conjunction with lead strips A plastic material con
taining 90 per cent Jead powder has been utilized in facial masks to
protect the skin. More recently a lead impregnated shield made of
resilient resin has been employed intraorally In addition to protecting
the surrounding area, the accurate fit of the prosthesis will maintain
the radium in the proper position.

REHABILITATE THE DEFORMED PATIENT
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Role of the Dentist in Care of the
Cancer Patient

ORrAL HYGIENE 15 both an important factor m the care of the cancer pa-
tient and an important means of possible prevention of cancer The
dentist has the 1esponsibility of either preventing o1 1emoving cvery
source of chromic uritation m the mouth,

The following preventive measures are theirefore part of the daily
routine treatment of every patient These measures weie outlned by
the Council on Dental Health of the Dental Society of the State of New

York

1 Correct badly decayed teeth, particularly projecting, jagged edges

2 Treat “pyorrhea” to remove chrome foer of mfection and the ynlatng
mfluence of mobile teeth

3 Prevent and correct earlv malocelusions which present antating ar-
regularities 1n the dentition

4 Replace missing tecth early to preclude shifts in position of the re-
mammng teeth which, i tuin, produce malocclusions and arcas subject to

mmpaction of food (
5 Correct or ehmnate faulty dental restorations winch are sources o

writation .
6 Discourage continued use of escharotics m treatment of soft tissue le-
s10ns
7 Discourage excessive use of tobaceo e
8 Discourage occupational habits mvolving chrome arritation, ¢ £, lu
cabbler’s and upholsterer’s habit of usig the mouth as a reservow for nals
9 Discourage continued use of all intating mouth washes
frices. -
10 Caution agamst overcxposure to the actime ravs of the sun ane
lamps to chmmate the possibility of hip and shin_cancer
11 Encourage carly detection and freatment of sv phitis .

256

and denti-
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In a cancer program the dentist has not discharged his duty after he
has taken a history made a complete oral examination, arrived at a
diagnoss and referred the patient to the specialist who will treat the
cancer The dentist has also direct responsibilities in the oral care
of the patient who is receiving treatment for cancer The specialist de-
pends on the dentist to place the mouth in the best possible functional
conditton. This insures adequate nutritional intake and avoids local
aggravation of the leslon.

OraL HYGIENE

Oral hygiene should be maintained in all mouths This is especlally
fmportant in the patient with oral cancer where oral hygiene is usually
neglected or at a low level. The oral neglect may be a result of pamn
infection, trdsmus and the patients general attitude With proper oral
hygiene the infection, pain and bad breath can be combated and the
emotional health of the patient fmproved.

DEeNTAL RESTORATIONS

All teeth which are to be retained should be restored. No rough or

jagged teeth, poor margins of fAllings or crowns, il fitting clasps or
dentures should be allowed to remain.

DentaL EXTRACTIONS

After a complete clinical examnation of the teeth and supporting
structures and study of the roentgenograms, &l teeth which have ad
vanced carles, unusual resorption of alveolar bone or periapical involie-
ment should be extracted. Teeth which will be exposed to radiation
should be extracted regardless of their condition (Figs. 100 p 232, and
119 p 268) Al questionable teeth, root fragments and infection
should be removed. Dental extractions should be treated as an emer
gency because they must precede radintion therapy which can be
started within seven to 10 days after extraction. However no teeth
thould be removed without consulting the specialist in charge In se-
lected fnstances, teeth which are loosened by the surrounding tumor
should be removed by the surgeon at the time he treats the cancer
Thetr removal before surgical treatment may only lead to spread of
the cancer The radiotherapist may want certain tecth removed in and
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adjacent to the area to be radiated Isolated teeth which may be healthy
but will not be functional should be removed

Thus, by improving oral hygiene, by providing the dentition with
proper restorations, by removing nfection and by estracting function-
less teeth, the dentist can make a sigmficant contribution toward
strengthening the patient’s pretreatment condition The possibilitics of
a better result with decreased risks are enhanced. Furthermore, the
patient will have a less stormy post-treatment period

Pre- AND PosTIRRADIATION CARE

The oral cavity should be 1 the best possible state of health before
radiation therapy However, this care must be rendered mn mmimal
time because the radiotherapist has to treat the cancer as quickly as
possible The teeth should be cleaned and restored Teeth which re-
quire extensive and time-consuming dental operations and tecth which
are pulpless or have periapical infection should be extracted The
gingiva should be 1n good health If gingivitis and periodontitis aic ad-
vanced, the tooth should be removed before radiation therapy Oc-
casionally, when radiation 1s to be given m a large dose or over an
extensive area, 1t may be advisable to estract all teeth

The dentist 1s frequently called on by the radiotherapist to make a
mold which will contam and mamtam the radium needles n the de-
sired place Modehng compound o1 other dental materals arc fre-
quently used Because of the dentist’s experience m working with these
materials and lus special knowledge of the oral cavity, he ¢ be of
great aid to the radiotherapist In addition, the radrotherapist may want
to protect the noncancerous area agamst the effects of radiation The
dentist may be called on to construct a shield which will confine the
rays to the desired site (Fig 100, p 232). ,

The mouth frequently becomes quite tender af.tcr radiation thcm})}t.
Consequently, the patient will tend to neglect his oral hygiene m])( )
will become the dentist’s responsibility to help keep the mouth ¢ can‘
In addition, the patient may not be able to wear an artifiaal (I‘Clll;lt"i
because of swelling and tenderness VWhen the reaction has subsidec
and the artificial denture does not cause any discomfort, he may rcsnn;(:
its use However, the denture may have to be modnficq to fit properl
because of the change 1n size and contour of the rradiated arcas
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PRE AND POSTSURGICAL CARE

The oral cavity should be in the best possible state of health and
cleanliness previous to surgical treatment. This precaution will also
materlally reduce the anesthetic risk because of the decreased poss
bility of aspirating oral material. If a portion of the mandible is to be
removed in the surgical procedure, the dentist will probably be called
on to construct a dental splint which will temporanly maintain the
mandibular fragments in position (Fig 114, B p 248 and Table 12,
p 247)

Deformities of the face are not uncommon after removal or destruc
ton of the carcinoma. These deformitics require correction so that the
patient may continue without undue embarrassment as a member of
society The dentist with proper additional training soon qualifies to
make adequate intra and extraoral prostheses (Figs. 116 and 117 pp
253 and 254)

THE DENTIST PLAYS AN IMPORTANT ROLE IN THE CARE OF
THE PATIENT WITH ORAL CANCER
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Complications Related to Cancer and
Surgical Treatment

CompPrLICATIONS RELATED TO UNTREATED CANCER

Continued growth of the tumor and death —If left unchecked, cancer
will continue to grow at the expense of the host and eventually cause
death The rate of tumor growth will vary with the type of tumor and
the age and health of the individual. There are two types of facial
skin cancer that differ considerably i their rate of growth. The mahg-
nant melanoma, a black, deeply pigmented tumor, grows and spreads
rapidly to distant souices, with death sometimes resulting 1 a matter
of weeks The second type is the basal cell carcinoma, wlich grows
slowly, seldom metastasizes and will probably not cause death for
years. Generally, the younger and the better nounshed the patient
the more rapidly the tumor will grow

With continued uncontrolled cellular proliferation and mcreased
size of the cancer, more and more demands are made on the patient’s
body economy to supply nourishment If the growth 15 so located as to
mterfere with adequate food intake, the patient, not the cancer, w:}l
show signs of malnutriton With decreased food ntake the patient's
health begins to fail, he becomes cachectic and shows a decreased re-
sistance to mfecton Wiile bedridden, he may die of complcating
pneumonia The cancer may also cause death either by interferig with
some 1mportant function or by obstructing some vital passageway.

Sometimes the tumor outgrows 1ts blood supply Parts of 1t will then
undergo necrosis and become secondanly nfected, causing the patient
to become toxic A blood vessel wall may be eroded by the tumor 1m
the arca of necrosis If the blood vessel 1s of major size, a fatal hemor-

rhage may cnsue
260
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“Spontancous curc "—Occastonally one hears of a spontaneous cure
of cancer or of a cure by cultists or quacks In such instances it is im
portant to verify the dagnosis This is rarely possible if the patient is
healthy at the Hme of examination because the alleged “cancer™ can
not be examined any more, It is true however that on rare occasions
a histologic diagnosis of cancer 15 not borne out by the subsequent
clinfcal course In addition, different pathologists somehmes give con
flichng reports after examining the same tissue Sometimes a reduction
of the tumor occurs if the cancer outgrows its blood supply if the
blood supply 1s decreased for some reason or if there s for unknown
reasons a temporary remission in the progress of the disease This
should not be construed in any way as a cure

Today there are only two accepted methods for the treatment of true
cancer (1) surgery and (2) irradiation If cancer is not treated in
either of theso ways death will eventunlly ensue Remissions may occur
but they are usually temporary

CorPLICATIONS RELATED TO SURGICAL TREATMENT

Death deformity dysfunction —Death may result from the surgical
treatment of cancer However the nsks are considerably better today
than they were 50 years ago because of the tmprovements in preopera
tive, operative and postoperative care Certain types of oral cancer
(tongue, jaw) require more radical surgery than others, with a result
ing higher mortality Nevertheless surgical treatment will be under
taken, even when the risks arc high since there is no other hope for
the patient,

Because surgical treatment requures elther complete destruction or
removal of the growth the end result frequently is a deformity If this
Is in the face, correction Is usually necessary Treatment of cancer of
the mouth sometimes requires removal of portions of the mandible or
manfla, tongue lip cheek or palate. Dysfunction usually results. Infury
to the facdal nerve and paralysis of the facial muscles usually result
from surgical treatment of cancer of the parotid gland. Destruction of
the buccal mucosa may lead to scarring and subsequent contracture of
the cheell tissues and inability to open the mouth However consider
able deformity can be prevented by the preparation of splints and
prostheses to be utllized when surgerv is carried out.

Persistence or “recurrence” of tumor —\lany of the cases of so-called
cancer recurrence have resulted from incompleto surgical removal. I
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the cancer is not completely removed imtally, subsequent follow-up
treatment 1s necessanly late and usually not satisfactory The cancer
really does not recur 1t had not been completely removed Subsequent
operations usually have to be more radical and the possibility of com-
plete removal 1s considerably lessened Unfortunately, in the surgical
removal of cancer we must depend on chnical judgment to guide us
For certain selected cancers of the skin, careful microscopic study of
ser1al sections of the removed tissue will determine not only whether all
of the cancer has been removed but also, if not completely removed,
the site where 1t remamns Chemosurgery, which 1s slow, tedious and
time-consuming, 1s nerther practical nor applicable for other types of
carcinoma.

At no time can one be absolutely certamn of a cure. Consequently,
once a patient has been operated on for cancer, he must be examined
at regular mtervals Patients who have had one cancer are more hikely
to develop a second one Since cancer formation may be multicentric,
other areas may undergo mahgnant change.

INCOMPLETE SURGICAL REMOVAL OF CANCER DOOMS
THE PATIENT
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Complications Related to Radiation
Treatment

UsvaLLy Tie cancer vicim prefers radintion to surgical treatment.
This is frequently based on the belief that radiation trestment is not
painful, will not produce deformity and does not entail anesthesia and
the complications of surgery These certawnly are not the facts. The
first challenge is to determine which treatment i3 better for the patient
in terms of cure and risk. Some tumors are radioresistant, and it is folly
to try to treat them with radiation. However there are definite in
stences in which jrradiation plus surgery or irradiation alone is de
simble Even in these selected cases complications frequently arise.

RADIATION REACTIONS

General reactions —Patients exposed to radiation sometimes develop
systemic complaints. There may be loss of appetite nausea, vomiting,
diarthea, losy of weight, headache and dizziness In addition, there
may be a decrease n the number of circulating white cells in the blood
stream (leukopenta) This reaction can be so severe that the patient
must remain in bed. The outcome may even be fatal if the condition
s not recognized

Local reactions —Vesiculation of the skin and inflammation of the
mucous membranes are not unusual followmg radiation therapy As
soclated with these is a varying degree of pain The onset and degree of

reactions will vary with the number of treatments dosage and
tisue tolerance, These reactions however usually begin to subside
within a few weeks

KECROSIS OF s0FT TussUT-—In the attempt to direct the radiation to
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underlying cancer, the normal tissues are affected If the normal tissues
are more sensitive than the tumor tissue, they may be destroyed first
To decrease this POSSIblht}’, filters and apphcation of the central rays
m different directions are used (Fig 98, p 231) Thus rays may be
directed through several surface areas (portals, cross-firmg) to the
tumor, thereby avoiding a damaging dose to a normal area

NECROSIS OF BONE —Irradiated bone has neither the vitality nor the
healng properties of normal bone The periosteum may be swollen
and readily stripped from the bone Histologic exammation reveals
either a decrease or an absence of osteoblasts The walls of the blood
vessels are thickened, with reduction 1 both the size of the lumen and
the blood flow.

Long bones may show these changes, yet osteoradionecrosis scldom
develops because they are not usually exposed to mfection. In the oral
cavity, however, certain factors such as trauma (due cither to occlusion
or to extraction of a tooth), the presence of bacteria and the possible
occurrence of gingivitis and periapical mfection must be considered.
Osteonecrosis 1s an unfortunate complication 1n the rachation treatment
of cancer of the oral cavity (76)

During or after radiation therapy, certain symptoms somelimes ap-
pear after a variable latent period The gingiva may become inflamed,
ulcerated and pamful and the breath may be foul This may be fol-
lowed by gingival recession, periodontitis and loss of alveolar bone
The teeth become loose In the later stages osteonecrosis, ostcomychtis
and osteosclerosis of the jaws occur, with loss of teeth and the forma-
tion of sequestra This sequence of events was reported in watch (]'m]
pamnters who mngested radium compounds by pomting the brush with
thewr hps (Fig 118) (82, 87)

Not nfrequently, serious sequelae develop following what 1s con-
sidered to be a simple extraction of a tooth 1n a patient who has had
radiation therapy for oral cancer Removal of tecth 1s not without
danger even as long as cight years after arradiation It s best to oy
tract one tooth at a time with a mimmal amount of trauma Some have
advocated the removal of teeth by the appropriate application of rub-
ber bands (p 163) The patient should be given adequate antibiotic

apy.
th(f::cgtyc abscesses and ostecomyelitis may develop carly When the
osteomyelitis becomes chronie, abscesses have to be mased and dr‘]nnv](}
and considerable purulent discharge continues for long penods,
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ho infection involves the masticatory muscles, trismus may result
equestration frequently follows although it may be delayed as long
s several years Attempts to hasten sequestration by surgical removal
nay be followed by further bone necrosis With loss of bone, scarring

Fio. 118.—Jaws and teeth following radium polsoning n o watch dial painter
hote areas of osteosclerosls as well as cervical cardes of some teeth. (Courtesy of
Dr W W Dalitsch, from Schour I and Samat, B G JLAM.A. 120 1187 1642 )

nd deformity frequently follon A most severe and prolonged pein
may be assoclated with this condition. It may eventually cause death.
Constequently it may sometimes be better to let the tooth exfolate
‘pontaneously rather than to extract it

EFFECTS ON SALIVARY GLANDS AND TEETH —\When radiation is directed
o the oral cavity the salivary glands may be in the path of the rays
and thus be infured. The secretory epithelium 1s destroyed, particularly
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Palliative Treatment

PALLIATIVE TREATMENT 15 required (1) if the cancer 1s too advanced
for erther surgical or radation treatment and (2) if the growth has not
been completely removed or destroyed by ether smgery or radiation

In other words, when there 1s no hope of cancer control, the patient
must be made as comfortable as possible duung Ius remaming days
This 15 an 1mportant phase m the tieatment of patients with oral and
facial cancer. Their problems will be concerned primanly with (1)
pam, (2) dysfunction, (3) malnutnition, (4) infection, and (5) mental
reaction to the diagnosis.

Pany

Local control of pain —The pam associated with intraoral cancer may
be localized to the particular area mvolved or referred to other arcas
of the face and neck When the tumor 1s mfected, removal of the -
fection will frequently reduce the amount of pain The application of
topical anesthetics (Pontocaine or cocame) will also control the pamn
to some extent Lozenges contamning an ancsthetic agent can be allowed
to dissolve slowly on the tongue The bloching of a nerve by the m-
jection of procame hydrochlorde wall produce transttory local ances-
thesia and give an mdication of the relief to be evpected from cither
alcohol njection or nerve section The mjection of alcohel doces not
always have a permanent cffect

Sometimes resection of the fifth cramal nerve central to the ganghon
or of some of 1ts peripheral branches 1s necessary to obtain a permanent
result If pan 1s caused m other regions because of metastases, the
aforementioned treatment can be pcrform(-d on the proper nerses
The patient, of course, will have the annoyance of anesthesia i the area
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of distribution of the anesthetized or sectioned nerve X ray therapy
is effective in reducing pain especielly when it is caused or aggravated
by infection. Pain due to metastases to bone may 10 many instances
be relieved by radiation,

Systemic condrol of pain.—The use of anodynes, sedatives and hyp
noties is important in palliative treatment (31) The minimal effective
dose should always be used. Aspinn and barbiturates are to be pre-
ferred as long as they are effective. However eventually codeine and
later & more effective drug, such as morphine, will have to be employed
(89) As long as possible, codeine should be used because addiction to
codeine does not develop as early as addiction to morphine and there
are fewer side reactions. A number of valuable proprietary drugs are
also available. Two excellent pamphlets, “The Relief of Pain in Cancer
Patients” (Supp mo 121) and “The Prescribing and Dispensing of
Narcotics under the Harrison Narcotic Law™ (Pamphlet no 58) can
be obtained from the Superintendent of Documents United States
Govermment Printing Office Washington, D C.

Snake venom has been mjected with definite success for relief of pain
from cancer This is also true of procaine hydrochloride (01-02 per
cent) administered intravenously Some progress has been made in the
control of pain of specific types of cancer Thus, infections of certain
hormones such as testosterone proplonate give some relief for bone
metastases of cancer of the breast, and the estrogenic hormones such
as diethylstilbestrol for those of cancer of the prostate. Castration,
whether it be hormonal, surgical or by radiation has been shown to
be of benefit.

DysruNcTION

The masticatory apparatus may be affected either in whole or in part
In the patient with intracral cancer Depending on the Jocation of the
growth, varions portions of the mandible may be destroyed and a path-
ologic fracture may result (Fig 23 p 72) I the masseter internal
pterygold or temporal muscle is involved the patient may have trismus
Pressure of the primary tumor (or metnstases) on the pharynx or
esophagus may cause difficulty in swallowing Pressure on the entrance
to the larynx or the trachea may cause difficulty in breathing and
necessitate a tracheotomy

The patient who has had surgical removal of part of his jaw or a
pathologic fracture will require an appliance and possibly a bone graft
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to mamtam the correct position of the fragments (Table 12, p 247)
Sometimes the salivary glands, because of radiation clffects, do not
secrete and the patient suffers from a dry mouth The diet should be
adapted to cope with this problem

MALNUTRITION

Cancer 1s a wasting disease The tumor grows to the detriment of
the host In well nourished individuals the tumor usually grows more
rapidly than 1n poorly nourished individuals In addition, there may be
a decreased food intake because of (1) loss of appetite, (2) toxema
(3) pamn, (4) mechamcal obstruction of the oral cavity by the tumor
mass, and (5) mability to chew because of some disturbance of the
masticatory apparatus.

To offset the increased demand for nourishment by the tumor and
the decreased food intake and difficulty m swallowmg, an adequate
diet must be carefully planned not only 1 terms of calores, proteins,
munerals, vitamms and flurds but 1n terms of consistency, attractiv eness
and absorbability

Feedings should be given frequently dunng the day, at onc or two
hour intervals if necessary An experienced dietitian can usually plan
a satisfactory diet for the'patient There should be no unusual difficulty
n supplying this in the home

When the patient 1s able to take only a hquid or semihquid dxc:t and
has difficulty 1n swallowing, an Asepto or large Luer syringe with an
attached rubber tube can be used The tip of the tube 1s placed mn the
pharynx and the contents of the syrmge are emptied. If this procedure
1s not adequate, a nasal tube may be mserted mnto the oral pharviy,
esophagus or stomach Sometimes an opemng through the abdommal
wall to the stomach (gastrostomy) 1s made by which food 15 passed di-
rectly into the stomach The weight of the patient should be carefully
watched

Complete blood counts should be done periodically, and when nee-
essary blood transfusions should be given In addition, the blood
should be analyzed for deficiencies 1n essential substances, which
should be mamtained at normal levels

INFECTION

Bacteria are normally present i the oral cavity. When the resistant¢
’ * -
of oral tissue 1s lowered these organisms mvade 1t and prmlnu oSt
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ondary infection. This of course, is true of oral cancer Trauma from
mastication and speech contribute to the successful establishment of
the infection, as do moisture, warmth and lack of bactericldal Lght.
As the growth advances the amount of infection increases This has
two untoward effects (1) The patient may become toxic (and thereby
also decrease his food intake) (2) Protein is wasted in the production
of purulent material

Several effective procedures may be used to reduce the infection
The mouth should be kept as clean as possible by proper oral hygiene.
This requires cleansing of the teeth and mucous membrane by cotton
applicators, soft tooth brushes, hydrogen peroxide warm normal saline
and flavored mouth washes and trrigations

Chemotherapy and antibiodes can be employed when indicated.
They should be administered systemically not locally They are not
to be substituted for proper surgical treatment such as the incision and
dramage of abscesses, but should be used as supplementary therapy
Hot wet dresstngs or wet packs with Dakins tubes incorporated for
continuous irmgation with normal saline or half-strength Dakin s solu
ton are also of value. The use of efther zinc peroxide (actvated),
balsam of Peru or 2-5 per cent urea packs also tends to clean necrotic
wounds. Judicious use of x rays will help control infection

MENTAL REACTION TO THE DIAGNOSIS

The emotopal impact on the patient and his family when told that
he has cancer (treatable or untreatable) cannot be overestimated Fear
of death, of pain, of chenge in economic status are only some of the
major emotional and soctal problems faced by the patient and/or his
famly Even when the patient is not told the diagnosis he may suspect
it, and his concern and anxiety add to his discomfort. Thus, the social
and emotional as well as the physical problems must be given careful
consideration. The specialist who makes or confirms the dingonsis and
the family doctor who is usually responsible for the terminal care must
both be concerned with these aspects of the problem

It i3 important that the physlcian act as a kind and sympathetic
friend and make his patient as comfortable as possible, giving him
maximal help and securing from him his best co-operation The patient
it greatly eased by having his questions answered as honestly as pos
slble If aware of the diagnosis he should be allowed to talk about the
meaning cancer has for him his acute anxieties and his fears. The
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patient 15 also helped if his family 1s given an opportunity to talk about
their fears and anxieties and to understand as fully as possible the
patient’s medical problem Unrealistic reassurance to the patient should
generally be avoided because 1t gives hittle lasting comfort and usually
brings ultimate distress

Many patients who suspect cancer and do not voice ther suspicion,
so as to protect therr farmhes from worry, mamtaimn therr guarded si-
lence at considerable cost to themselves There are always some who
do not want their suspicion confirmed The physician who really knows
his patient, and who allows him to talk about his 1llness, can soon de-
cide 1f 1t 15 wise for the patient to know the diagnosis On the other
hand, for some patients the suspense and anxiety created by not know-
ing 1s much more disturbing than a sympathetic factual explanation of
the diagnosis.

Constructive planning of an immediate nature should be stressed 1n
discussions with the patient and his family For example the doctor
would do well to encourage the patient to keep active as long as pos-
sible at his usual pursuits Continuing with his job will help divert Ins
energies from futille anuiety and self-pity into constructive channcls
The physician may make suggestions to the patient and his family
which will help them adjust their present mode of hving to the new
Iimitations which the disease mght impose

The patient who 1s confined to the home or bed, however, no longer
has these outlets and he may therefore have additional need to talk of
his feelings This 1s also hikely to be a time of increased anxiety on the
part of his family. The understanding physician can do much to relieve
these tensions by lstening, explaimng and offering concrete sugges-
tions Occupational therapy, mn either the home or the hospital, has
defimte value 1n helping the patient focus his attention outside him-
self In this way he can satisfy his need for useful actvity

DON'T FORGET THE PATIENT AND HIS FAMILY FOR
THE DISEASE
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Occupational Hazards from Exposure
to Radiation

ArtEovcH X and gamma rays are clinfcally fvisible insensible and
unnoticeable at the time of their penetration of tissue, they affect and
destroy cells (54, 61 90) In addlition, it must be pointed out that x ray
and radium have cumulative effects and may also be carcinogenic (65)
This was first shown, after a latent period of 10 years by the tragic ap-
Ppearance of skin cancer among a number of pioneers in radiology

X rays have been used to induce cancer in experimental animals.
Their mode of action is not clearly understood, but x rays are known
to produce mutations in sex cells It has been assumed that an anal
ogous change may occur in somatic cells

The hazards are not limited to x ray specialists 1n fact, they appear
to be higher among general practitioners and surgeons (61) The
dentist, physician and techniclan must, therefore be cautious in their
everyday activity of tnking roentgenograms The temptation to hold
the x ray films in order to expedite the process and assure proper po-
sitioning has resulted in destructive changes of the fingers (Figs 120
and 121) Adequate protection through regular and proper calibration
of the x ray apparatus, as woll as through efficient shielding of person-
nel, is essential to reduce radiation hazards

MEeTHOD OF DETECTION OF EXPOSURE TO RADIATION

One must consider the effect not only of direct but also of scattered
secondary radiation A relatively simple method can be used to deter
mine whether one is being exposed to radiation A paper clip can be
slipped over a dental x ray film packet (Fig 122, A) and the pachet
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patient 1s also helped 1f his family 15 given an opportunity to talk about
therr fears and anxieties and to understand as fully as possible the
patient’s medical problem Unrealistic reassurance to the patient should
generally be avorded because 1t gives httle lasting comfort and usually
brings ultimate distress

Many patients who suspect cancer and do not voice their suspicion,
so as to protect their famihes from worry, maintamn therr guarded si-
lence at considerable cost to themselves There are always some who
do not want their suspicion confirmed The physician who really knows
his patient, and who allows him to talk about his 1llness, can soon de-
cide if 1t 15 wise for the patient to know the diagnosis On the other
hand, for some patients the suspense and anxiety created by not know-
ing 1s much more disturbing than a sympathetic factual explanation of
the diagnos:s.

Constructive planning of an immediate nature should be stressed m
discussions with the patient and his family For example the doctor
would do well to encourage the patient to keep active as long as pos-
sible at his usual pursuits Continuing with his job wall help divert his
energies from futile anxiety and self-pity mto constructive channels
The physician may make suggestions to the patient and his famly
which will help them adjust their present mode of living to the new
Iimitations which the disease might impose

The patient who 1s confined to the home or bed, however, no longer
has these outlets and he may therefore have additional need to talk of
his feelings This 1s also likely to be a time of mcreased anxety on the
part of his family The understanding physician can do much to rcheve
these tensions by hstening, explaining and offering concrete SUgges-
tions Occupational therapy, mn either the home or the hospital, has
definite value 1n helpmg the patient focus his attention outside um-
self In this way he can satisfy his need for useful achwity.

DON'T FORGET THE PATIENT AND HIS FAMILY FOR
THE DISEASE
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then fastened to the hand by cellophane tepe Another similarly pre-
pared packet can be slipped into a pocket of the gown or vest with the
emulsion side of the film facing the possible source of radiation If the
fadividual is being exposed to radiation, the outline of the paper clip

EKS

Frc. 122 —Clinkeal method of determining evpoture to radiation A, dental packet
writh paper clip attached. B and C films exposed to different amoants of radistion.
Note outline of paper clip.
will show on the developed x ry §lm (Fig 122, B and C) A contral
fllm should also be developed.

The results of this test should be evaluated imtially within the first
2 hours Exposure to radiation should be eliminated at once. The test
should then be repeated with the film exposed for longer intervals
A radiosensitive dosimetric 8lm badge especially designed for this pur
pose is available and fs preferred to the method just described

LocaL Sions AND SymproMs oF Exrosure To RADIATION

Unfortunately the doctor in whom cancer develops from radistion
exposure js often taken unmawares because the cancer may develop
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Fic 120 —Acute radiodermatiis Ulceration of a techmcian’s finger followmg
about two hours of careless exposure during diagnostic \-ray procedures

Fic 121 —Chrome radiodermatiis Hand of a dentist who had been hnk!lug
mtraoral films for patients dunng penod of esposurc to x-ravs for 15 vearn Nnte
irregulanty and thickenmg of thumbnail and thickening and desquamhtion of « n;
of thumb and nuddle finger Hsperpigmentation, telangicctasis and atrophy ¢
the shin are present
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Questions for Students

What are the accepted methods of treatment of oral and facial cancer?
When & patient has cancer and syphilis at the same time, what is the
treatment?

What are the advantages of radiation therapy over surgery?

What rays does rudium emit?

Which ray is most capable of destroying cells?

Do rudiations destroy surrounding normal cells as well es cancer cells?
Aro all tumors radiosensttive?

How does one determine whether a tumor Is radlosensitive?

How soon after frradiation moy dental treatrnent be resumed?

Should all teeth be extracted before irracation?

After the jaws have been frradiated, what are the dangers of tooth ex
traction?

‘What happens to the tumor tissue which is exposed to radiation?
What measures are taken to protect the salivary glands and other tissues
during radiation therapy?

Why i3 it good policy to know whether a patfent has had radiation
treatment in the oral cevity?

If a patient s to have i{rradiation of the mouth for cancer when should
the testh be extracted? In cases of carcivoma of the mouth where teeth
are found fn the area of the tumor mass would you extruct the testh
before directing treatment toward the tumor itselfP

How long does it take for the effects of either radium or x rays to wear
off so that dentures may be constructed?

What is the role of the dentist in regard to the patient who is to have
radiation therapy?

What s the effect of radiation on teeth? Boune?

What are the occupational hazards of x ray exposure?

What is the rationale of surgical treatment of cancer?

ﬁ;:;n the indications for surgical treatment of cancer? Contraindt

What are the indications for neck dissection of lymphatio elements in
carcinoma of the mouth tongue and lip when no lymph nodes are
palpable?

What is the role of the dentist in surgical reconstruction about the face
and faws?

Is it advisable to repair immediately any postoperative defect or should
oo observe the patlent a few months for recurrence?

What are the tests or indications that the cancer cells have all been
removed by surgical treatment or destroyed by radintion?

How long should a patient be followed by re-examination after having
been treated for cancer?

What is a five year cure? Five vear survival?

What happens to a patient with untreated cancer? \What causes death?
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only years after the orginal wnsults Too often, suspicion 1s aroused
only after ulceration has developed However, there are early symptoms
for which the doctor must be on the alert X-rays affect the appendages
of the skin early Consequently, the sweat and sebaceous glands are
mactivated and the skin becomes dry The harr follicles are stmularly
sensitive to x-rays, so that hairy areas become hairless In addition,
the skin becomes pigmented and thickened due to hyperkeratosis and
proliferation of connective tissue (Fig 121) Telangiectasis may be
present 1 the areas. The blood vessels become oblterated and the
surface temperature 1s lowered as a result of decreased circulation The
skin becomes shiny, firm and immobile The finger-nails crack, become
wregular, fissured and develop white spots Eventually the tissue breaks
down and necrosis and chronic ulceration occur

These changes are simlar to those observed m patents mn areas
which have been rradiated for either bemgn (Fig 36, A, p 113) or ma-
lignant tumors, acne, pruritus or pain

The doctor should seck proper consultation the moment Ius fingers
show any of the aforementioned signs and symptoms Treatment of
these lesions 1s much simpler and far more effective when mshtuted
early When the symptoms are given attention at a later stage, the
lesions may already be cancerous.

DIAGNOSTIC RADIATION IN CARELESS HANDS MAY
PRODUCE CANCER
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Questions for Students

What ere the accepted methods of treatment of oral and facial crucer?
When a patient has cancer and svphilis at the same time what is the
treatment?

What are the advantages of radintion therapy over surgery?

What rays does radium emit?

Which ray is most capable of destroying cells?

Do mdiations destroy surrounding normal cells os woll as cancer cells?
Are all tumars radiosensitive?

How does one determine whether a tumor is radi ttive?

How soon after frradiation may dental treatment be resumed?

Should all teeth be extrncted before irradiation?

After the jaws have been frradiated, what are the dangers of tooth ex
traction?

What happens to the tumor tissue which is exposed to radiation?
‘What measures are taken to protect the salivary glands and other tissuex
during radiation therapy?

Why s it good policy to know whether a patient has had radiation
treatment in the oral cavity?

If & patient is to have {rraciation of the mouth for cancer when should
the teeth be extracted? In cases of carclnoma of the mouth where teeth
are found in the area of the tumar mass, would you extract the teeth
before directing treatment toward the tumor itself?

How long does it take for the effects of either radium or x rays to wear
off 5o that dentures may be constructed?

What is the role of the dentist in regard to the patient who is to have
radiation thernpy?

What s the effect of radiation on teeth? BoneP

What are the occupational hazards of x ray exposure?

What {3 the rationale of surgical treatment of cancer?

What are the indications for surgical treatment of cancer? Contraindi
cations?

What are the indications far neck dissection of lymphatic elements in
carcinoma of the mouth tongue and lip when po lymph nodes are
palpeble?

What is the role of the dentist in surgical reconstruction about the faco
and jaws?

s it advisable to repair immediately any postoperative defect or should
one observe the patient a few months for recurrenceP

What are the tests or indications that the cancer cells have all been
removed by surgical treatment or destroyed by radiation?

How long should a patient be followed by re-examination after having
been treated for cancer?

What i3 a five year cure? Five year survival?

What happens to a patient with untreated cancerP What causes death?
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29 What s the cause of death when there 1s no metastasis to vital organs
such as the lungs and hiver?

30 Dascuss the family physician’s responsibiity 1n the treatment of a pa-
tient with oral and facial cancer List speafic procedures to be per-
formed

31 Daiscuss the family dentist’s responsibility in the treatment of a patient
with oral and facial cancer List the speafic procedures to be per-
formed

32 How soon after surgical treatment can a prosthesis be apphed?

33 Is the dentist equipped to produce facial prostheses?



Appendix

Do’s and Don‘ts

Dos

1 Do listen attentively to all of the patients complaints

2 Do examine the entire oral cavity face and neck.
A cursory oral examination alone is not adequate.

8 Do remove all sharp rough areas from teeth, fillings and artd
ficdal dentures

4 Do rule out cancer first.

5 Do refer every patient suspected of having oral or facial cancer

at once.

DonTs

Dont limit your examination to the teeth.

Dont apply caustics or treat any suspicious lesion of the mouth

or face until cancer has been ruled out.

Dont delay refernng a patient with suspected oral or facial

cancer

4 Dont watch the cancer grow

5 Dont extract loose teeth adjacent to a cancer without first con
sulting the one treatmg the cancer

6 Dont extract teeth from a patient who has been irradiated for

cancer of the mouth before consulting the radiotherapist.

1o -

=]
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Danger Signals of Oral and Facial Cancer

With rare exceptions, there 15 no pam at the begmnmg of any can-
cer By the time the pam 1s felt, the cancer 1s usually far advanced.
There are, however, certain symptoms or danger signals which may
indicate the possibility of cancer These are.

1 A pamless lump or thickening.
2 Any sore that does not heal and remaimn healed after two to three

weeks.

3 Progressive change in the color or the size of a wait, mole, or
birthmark.

4 Chrome progressive white thickenmg on either the lips or oral
mucosa

Bleeding or discharge
Swelling of the jaw, asymmetry of the face.
Difficulty in opeming the mouth.
Sudden appearance of a swelling of the neck
Difficulty in swallowing, persistent hoarseness or unexplained
cough.

Any of these symptoms indicates that sometlung 1s wrong and 1t may
be cancer. A specialist should be consulted at ONCE when symptoms
or wregulanties are detected Early discovery means early recovery

O o~ U

Treacherous Nature of Cancer

Trivial early symptoms.

Tenderness or pamn absent i carly stages.
Tine 1s crucial

Termunal if untreated.

— D 1D Y
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Recapitulation

Cancer of the aral cavity and face is & common form of cancer
It may be present without producing symptoms

The public should be more alert and concerned about growths
and sores of the face, mouth and neck occurring not only in adults
but also in children

Cancer of the oral cavity and face can be dingnosed early if a
complete exnmination is done.

The first sign of exther oral or facial cancer may be a swelling of
the neck

An annua] health examination must include a complete examma
ton of the face, mouth and nech. Only in this way can precancer
ous and early cancerous lesions be detected.

Oral and fadal examination and microscopic study of biopsy tissue
are the most relinble methods of detecting cancers while they are
in a curable stage.

Cancer of the oral cavity and face is a curable diseasc

The rate of cure is greater with earlier diagnosis

The individual who treats umself for chronic growths and sores
of the mouth, face or neck has selected the wrong “physician.”
The surgical removal and/or irradiation of a cancer of the mouth
ard face are the accepted methods of treatment.

EVERY PATIENT SUSPECTED OF HAVING CANCER IS ENTITLED
TO IMMEDIATE EXPERT CONSULTATION THE FAMILY PHY
SICIAN AND DENTIST PLAY AN DMPORTANT ROLE IN THE EARLY
RECOGNITION OF CANCEROUS AND PRECANCEROUS LESIONS
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Procedure When Cancer Is Suspected

Take a complete pertinent history.

Do a complete oral, facial and neck examination

Record all nformation carefully, mcluding your tentative diag-
nosis

Tell the patient that you have made a tentative diagnosis, but that
1t 15 1mportant that a specialist be consulted at once for a defimte
diagnosis

Give the patient the exact name, address and telephone number
of the consultant

If possible, call the consultant and make a defimte appomtment
while the patient 1s still 1 your office

If you do not know to whom you can refer your patient, mquire
from your local or state medical socicty

Discuss with a close, responsible member of the family the need
and reasons for early consultation with a speciahst.

Check with the consultant to be certain that the patient has hept
his appointment

The speciahst 15 responsible for the final diagnosis and treatment
In the case of proved cancer, mamtamn your mterest m the patient
and 1nclude 1n your office record the histopathologie diagnosts of
the biopsy, treatment given and post-treatment course
Co-operate with the physician and the tumor chme n regard to
oral care

Immediately refer the patient back to the speaalist m case of anv
suspicion of recurrence
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developmental lesions, 210
in endocrine disenses 216
examination, 59 f, 104

routine 103 ff
inflammatory leslons, 210 ff

diff iation from cancer 210 ff

leukemic manifestations in 160
tn metabolic disease, 216
poncancerous lestons
classificnion, 197
differential diagnosis 197 {f
precancerous lesions 1685
tranmatic lestons, 216 217
Oral hyglene
10 cancer prevention, 258
routine for 256 ff
poor with cancer 80 91
Osteomyelitls of jaws
causcs and x-ray picture 214
after irradiation 264
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P

Pain of cancer, 79
control, 268 f
Palate
abscess,
208
anatomy and physiology, 138 f
examination, 68
hard, 138
regional charactenistics, 138
rugae, 138
lymphatic dramage, 140
mixed tumors of, 140, 154
perforation, traumatic, 218
prosthesis for surgical defect, 252 f
soft, 139
Palate, carcinoma of, 138 ff
chimcal considerations, 139
cure rate (five year), 139
differential diagnosis, 141
and mixed tumors, 140
restoration after therapy, 252 f
sites, 139
squamous cell, of mucosa—case, 141
types, 139 f
Papillae
parotid, 122
enlarged, 200
of tongue, 131, 132, 183
Papilloma
of cheek, 166
precancerous character, 96
Paralysis from carcinoma, 80
Parasites and cancer formation, 28
Parotid gland
adenocarcinoma, 154
anatomy, 150, 151
carcinoma, facial palsy with, 80
duct
anatomy, 150
site, 122
mined tumor of, 77, 153
saliva of, 152
suppuration of, 215
Pharyny examination of, 68
Pharyny, cancer of
metastases as first sign, 159
mortahty from, 21
sex mceidence, 20
Phosphatase 1 blood, in cancer diag-
nosis, 32

differentiation from torus,

INDEX

Plastic surgery, 35, 226, 234 ff
grafts for, 285 ff
principles, 234
Polyps, oral precancerous character, 96
Precancerous lesions
of oral cawity, 165 ff
classification, 93
defimition, 165
differential diagnosss, 92 ff
of skin, 113
Pregnancy gingiva n, 216
Prostate cancer estrogenic treatment,
29
Prostheses
protective, agamst radiation, 232, 233,
254, 258
construction, 254
restorative, 252 ff
Prosthetic reconstruction, 35, 251 fl

R

Race and cancer mcidence, 20
Radiation
burns—mahlignancy n, 114
cancer from, 26 f
esposure to
method of detection, 273, 275
occupational hazards, 273 fI
signs and symptoms, 275 f
mode of action, 230
Radiation treatment, 34, 230 {[
cellular response, 230
complications, 263 ff
oral care before and after, 258
reactions, 233, 263 fI
n bone, 264
m salivary glands, 265
n soft tissues, 263
m teeth, 265
technies of admimstration, 230 [
Radiodermatitis, 273 T
from radium therapy, 113
Radrum
poisomng 1n watch dial pamters, 264,
265
therapy
cancer from, 27
dermatitis from, 113
protective shiclds for, 232, 233,
254, 258
technics, 233
Radon therapv, 231, 233
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differential diagnosis, 143
S
Saliva
alteration—effects of 153
decressed, after hradlation, 233 265
increased, with oral cancer 80
parotid, 152
submandibular 152
Salivary glands, see alio Parotld
—cate, 155
anatomy and physiology 150 151
habial, 150 151
tumors, 155
154

metastases from,
palatine 150 151
mired tumons—management 140
tumars, 155
protection against radiaton, 232
radiation effects, 265 270
sublingual, 151 152

ducts, 152
submandibular 151 152
ducts, 152
walive, 152
suppuration of, 215
Salivary glands, carclnoma of 150 ff
clirical considerations 153

characteristics 65

i children, 100 181, 162 194
diagnosts, 191

characteristics 75

of faws, 177 178 179 &
metastatic, 65 178 188 ff

Iymphatic, 181, 162

mutosts in, 24

roentgen charact 102

Scam e rstlon
malignancy in, 114

preventon by exdsion, 113
glands  in buccal mncosa

285
Simes
chronic, 214
dreining, malignancy in, 114
max carcinoma metastasizing to
jaws, 182 ff

anatomy and physlology 107 ff
blood supply 109
cancerous lesions of 110 ff
“farmers " 20
histology 107 ff
clinical importance 110

nerves of 109
precancerous lesions, 118 f
“sallors ~ 20

Skin cancer 110 ff
of face secondary spread, 157
freE skin graft for 240 241 242, 243

mortality from 21
from sunlight, 27
Soft tissues, ser also Skin, VMucosa
benlgn kstons, 160 §
of cheek, 200
epithelial tumors, 169
carcinoma, 107 ff
radionecrosis in 263
Spccchsgdccﬂve with {ntraoral lestons,

S(:midgiurmnry in cancer diagnosis,

Stomach cencer mortallty from, 21
Stomatitis: ulceromembrancus see Vin-

Stratum lucddum, 109

Sunlight cancer from, 27

Surgery
for cancer 33 225 287 ff
recorstruction of deformities 35 234

ff
Swallowing dificulty from cancer 80
Swellings
examination technic, 6% £
palpation, 85 88
of neck, differential diagnosis, 67 ff
examination and significance of 76
oral and facial, differential diagnosts
197 §
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Syphilis
chancre, 215
of hp, 212
m lymph nodes, 215
mucous patch of, 211, 215
oral, 215
serologic study for, 83

T

Taste buds, 133
Teeth
anatomy and physiology, 51 ff
cancer 1, 58
extraction
after wrradiahon—dangers, 264
m presence of cancer, 182
before radiation therapy, 257
writations from, and cancer, 26
loose
with cancer metastases, 186
and gingival carcinoma, 143
sigmficance with cancer, 78
radiation effects, 265 f
radicular cyst on, 206
m rest position, 48, 52 f, 56
restorations 1n cancer patients, 258,
257
Temporomandibular joint
anatomic relationships, 55
anatomy and physiology, 56 fI
Thyroid developmental lesions, 210
Thyroid cancer
1odine deficiency and, 29
metastases to jaw from, 186, 188
Tongue
anatomy and physiology, 131
benign lesions, 211
examination technie, 67, 136
geographic, 211
hairy, 211
lymphatic dramnage, 136
papillae, 131, 132, 183
paralysis from carcinoma, 80
ulcer, traumatic (precancerous), 166
undersurface, anatomy, 134
Tongue, carcinoma of, 131 ff
classification, 136
chimical considerations, 134
cure rate (five year), 183
differential diagnosis, 187
exammation for, 136
with Jeuhoplakia—case, 167

INDEX

metastases, 136
mortality, 22
sites, 134
squamous cell—case, 137
and syphihtic glossitis, 133, 136
v-ray therapy—ntraoral portal for,
231
Tonsils, cancer of, 146 ff
classification, 146
chimecal considerations, 146
cure rate (five year), 148
metastases from, 146, 148
secondary tumors and, 147
squamous cell—case, 149
symptoms, 147
treatment and prognosis, 148
Tonsils, palatine
anatomy and physiology, 146
examination, 68, G9
lymphatic drainage, 148
Torus
mandibulars, 206, 208
palatinus, 206, 208
Traumatic lesions of oral tissues, 216,
217
Tnsmus from cancer, 80
Tuberculosis
Iingual ulcers, 211, 214
in lymph nodes, 99, 215
of mandible, 181
oral, 214
Tumors
benign
of bone, 201 T
characteristics, 94
classification, 197 f
compostte, 209
of connective tissue, 201
differential diagnosis, 197 T
fixation of, 68
of jaws, 201 {T, 206 ff
defimtion, 71
gant cell
of jaws, 176
1 mandible, 209 -
growth, jaw bone reaction to, 17 !

mned
of palate, 140, 154 _
of parotid gland, 77, 133, 151
sites, 201
palpation of, 81 _
spread to jaw bones, 175, 178
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U
Ulceration
in mouth, 105
from x my exposures, 273 276
Ulcers

incent s {nfection  differentiation from
cancer 128 213
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Viruses in carcinogenests, 24, 27
Vitamins

B defidency and cancer 29

C deficiency gingival changes in, 218

W

Watch dial workers

leukemia in, 27

radium polsoning in, 264 265
Weight (patients) and cancer 30

A-rays

of tonsil carcinoma, 231









